INTERNATIONAL IEC
STANDARD 61158-3

Third edition
2003-05

Digital data communicat;j \s

for measurement and [

Reference number
IEC 61158-3:2003(E)



https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. 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.

Further information on IEC publications

by the technical committee which has prepared this publicat
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web si
enables you to search by a

recently issued publications
corrigenda.

e IEC Just Published

This summ of re 5/(http://www.iec.ch/online_news/
justpub/jp_e&ntry.htm)/is al 2il. Please contact the Customer
Service Cen (séﬂbelow) 3 i viation.



http://www.iec.ch/
http://www.iec.ch/searchpub/cur_fut.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
mailto:custserv@iec.ch
https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

INTERNATIONAL IEC
STANDARD 61158-3

Third edition
2003-05

Digital data communicatjon
for measurement and c

Fieldbus for use in i
control systems —

© IEC 2003 — 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, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 2291903 00 E-mail: inmail@iec.ch  Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XH
International Electrotechnical Commission

MexayH Hasa dnekTpoTexHuyeckas Komuccus .
eXAyHapoAaHas dnekTpoTe eckas Rommce For price, see current catalogue



https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

—2- 61158-3 © IEC:2003(E)

CONTENTS

O L L @ I PP 13

L T 1 014 o To [ T3 £ o PP 15
O T 7= o = = | 15
0.2 Nomenclature for references within this standard ... 15

T SCOPE AN ODJECT ... e e
R T © 1 7= Y =
1.2 SPECITiCAtiONS o
1.3 CON O MANCE .. e e
1.4 [ Scope of type-specific clauses and subclauses

2  Normative references. ..o S e NGNS

3  Terms and definitions ... e e e e NN
3.1] Reference model terms and definitions ..............o oS s XN 00T N D e
3.2| Service convention terms and definitions ........... NG N Nt e e Ne e e e
3.3|] Common Data Link Service terms and definitions. ... 3 - NP envenenen e 21
3.4| Type 1: Additional Data Link Service terms/and defiqitiofs .....\..ccooovvveene e 23
3.5| Type 2: Additional Data Link Service terms and definitions . >/..................... ] 25
3.6| Type 3: i erms and_dgfinitions.............oo L 27
3.7 Type 4: Additional Data LinkSerwce .terms anadefinitions...........cc.cooee o, 29
3.8 Type 6: Additional Data Link Servicetéexmstand definifions ... o 31
3.9| Type 7: Additional Data Link(Service texnts and\definitions ......................... L 39
3.10 Type 8: Additional Data Link SerwiceMerms ard definitions........................... 41

4  Symbols and abbreviattans N......... . R e e 42
4.1] Common symbbls-and abRreWations 7 .o 42
4.2| Type 17 Additional symhols and\abbreviations ............cc.ccoveiiiiiiiiiiii 42
4.3| Type 2\AXdditiopal syrmabels andiabbreviations ............cccccoveiiiiiiiniin 42
4.4| Type 3: Additional symbdlssand abbreviations ............ccoccoveiiiiiiiii 43
4.5| Type 4\ Additiopnalksymhols/and abbreviations ................cooccoviiiiiiiin 45
4.6| Type B Additional symbols and abbreviations ............cccccooeiiiiiiiiin 45
4.7 Aype 7: Aditional syfbols and abbreviations ...............cooeiiiiiiinin 46
4.8 NJypel: Additional symbols and abbreviations ................coooiviiiiiiin 46

L 701 \VZ=T o] 41 13 - N PP R 47
5.1 dGeneral CONVENTIONS ......ieiiiiii e e e 47
5.2 L Fypet+—Addiionalconventiohrs—r—— 48
5.3 Type 2: Additional CONVENtIONS........oouiiiii e 48
5.4 Type 3: Additional CONVENtIONS. .. .....oouiiiiii e 48
5.5 Type 4: Additional CONVENTIONS.........oiuiiiii e 49
5.6 Type 6: Additional CONVENtIONS........c.uiiiii e 49
5.7 Type 7: Additional CONVENTIONS.........oiniiii e 49
5.8 Type 8: Additional CONVENTIONS........oouiiiii e 49

6 Type 1: Overview of the Data Link Service .........coooiiiiiiiiiiii e 50
I € 1= o =1 Y PN 50
6.2 Types and classes of Data Link Service ...........oooiiiiiiiiiiii e 53
6.3 Quality of Service (QoS) attributes common to multiple types of Data Link

=T VLo 3 53


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) -3-

7

10

11

12

13

Type 1: DL(SAP)-address, queue and buffer management Data Link Service ................. 59
7.1 Facilities of the DL(SAP)-address, queue and buffer management Data Link

ST Vo= PP 59
7.2 Model of the DL(SAP)-address, queue and buffer management Data Link

ST V7o - PN 59
7.3 Sequence of primitives at 0ne DLSAP ... i 59
7.4 DL(SAP)-address, queue and buffer management facilities ...............c..ccooinn. 61
Type 1: Connection-mode Data Link ServiCe .........ooouiiiiiiiiiiii e
8.1 Facilities of the connection-mode Data Link Service..........ccocoiiiiiiiiiiiiici
8.2 Model of the connection-mode Data Link Service ..........ocooviiiiiiiiiiiii
8.3 [ Quality of connection-MoOde SerVICE. . ... ..iiiiiiiriieeaeeiieenieenaeenaeenfornneeogen e o
8.4 Sequence of primitives .......c.ccooiviiiiii AN
8.5| Connection establishment phase............c.ooiiii NN N e
8.6 Connection release phase. ..o N\ e e A e A 107
8.7| Data transfer phase ........ooviiiiiiii e S A D T NG e e 113
Type 1: Connectionless-mode Data Link Service ........ 8o NN - N eeeeNeeeeneeeneenennn 125
9.1 Facilities of the connectionless-mode Data Link Seqvices, .. \...0 oo fon. 125
9.2 Model of the connectionless-mode Data Lifk S€ryicen s .l forn, 125
9.3| Quality of connectionless-mode Service ..\ \o< /ot N .. NG rnrenrenieniineneeneeeeei e, 127
9.4 Sequence of primitives ........ ¢ ot G I AN N e 128
9.5 Connectionless-mode funCtionNs ...\ N e M-S eaNGrreeslernninneiineineeeeeeeeeeee fenennn 130
Type 1: Time and scheduling guidance Data '} [ T 141
10.1 Facilities and clags echeu g guidance Data Link Service...... 141
10.2 Model of the ti g ing _guidange Data Link Service...................... |, 142
10.3 ‘ \ RIVHGE ../t 142
10.4 Sequeof prinfitives C TP PPPTRPPEPRUPRITY P 142

Y g C 3 S PP R

Type 2: Connection-mode and connectionless-mode Data Link Service........................ 159
2.1 OV IBW oot e e 159
12.2 Facilities of the Data Link ServiCe .........ooiiiiiiii e, 162
12.3 Model of the Data Link SErvice ........ccoiiiiiiiii e, 163
12.4 Sequence Of PriMItiVES ... 165
12.5 Connection-mode data transfer..........cccoiiiiiiiiii 167
12.6 Connectionless-mode data transfer............ccooiiiiiii i, 169
12.7 QUEUE MaAINENANCE ...ttt e e e e e e eaeenas 172
L < T - Vo I 1 €Y P 174
Type 2: DL-Management SerVICES. . ..ottt 176

13.1 Sequence Of PriMItiVES ... 176


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

14

15

16

17

18

13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9

—4— 61158-3 © IEC:2003(E)

Link SYNCRronization ... 176
Synchronized parameter Change ... 177
Y=Y o) =Y o o £ 180
Bad F O S e e 182
CUrreNt MOAErator ..o e e 182
Enable moderator .. ... 183
Power-up and ONliNe ... e 184
LIS N ONIY Lt 185

13,10 TIMeE disStribDULION .. e et eeeeas 186

Type 3: Connectionless-mode Data Link Service ..........coovevieiieeeenennne..

14.1
14.4
14.3
14.4

Type 3: DL-management Service ........ccocoviveiiiiiiii NG\ v I N

15.1
15.9
15.3
15.4
15.4

Typ
16.1
16.4
16.]
16.4
16.4
16.4
16.1

Typ
17.1
17.2
17.
17.4
17.5

General ..o b NG R
Model of the connectionless-mode Data Link Service
Sequence of primitives ........ooooiiiiii e S A N N TN >
Detailed description of DL Services .........coovoviiiinionc s O8G0 - N2

General ..o,

Facilities of the DLMS ..o e O G e Nl e eeeeeeieeaas
Services of the DL-management
Overview of interactions

Type 7: Data Link services and CONCEPLS ......cuuiiniiiiiiiiiii e 275

18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.8
18.9

Field of application, ObJeCT ... 275
General description Of SEIVICES ......iuiiii i 275
Sequences Of PriMItIVES . ... 280
BUT Er W ING .o e 282
BUTfer readiNg ... .. i 283
BUT Er traNSTer e 284
Explicit request for buffer transfer..........cooooiii 286
Unacknowledged message transfer.......cooo i 290
Acknowledged message transfer........cooo i 292


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) -5-

19 Type 8: Data Link Service and CONCEPLS ... ..o 295
S T I O Y=Y V1= TP 295
19.2 Sequence of primitives . ... 296
19.3 Connection-mode Data Link ServiCes .........cooiiiiiiiiii e 299

20 Type 8: DL-management SEIVICE ......couiiiuiiiiiii i e 303
D24 0 g B T o7 0 o = P 303
20.2 Facilities of the DL-management SErviCe ...........cooiiviiiiiiiiiiii e 303
20.3 OVEIVIEW Of SBIVICES . et 303
20.4 Overview of INteracCtionNS.........coiiiiiiiii 304
20.5 Detailed specification of services and interactions........................ ittt 306

Figure 1
Data Lin

Figure 2

Figure 3
and gro

Figure 4

Figure 5
DLCEP.

Figure 6
DLS .....

Figure 7
Figure §
Figure 9

Flgure 1

ones folapublisher (Ir_\nrfinn ’I) _______ 97

Figure 16 — Summary of additional DL-connection-mode service primitive time-sequence
diagrams for a multi-peer DLC subscriber where the diagrams differ from the corresponding ones

for @ pUDLiSher (POItiON 2) ... e 98
Figure 17 — State transition diagram for sequences of DL-connection-mode service primitives
At @ DL C P oot e e 99
Figure 18 — Peer DLC/DLCEP establishment initiated by a single DLS-user ......................... 105
Figure 19 — Multi-peer DLC/DLCEP establishment initiated by the publishing DLS-user........ 105
Figure 20 — Multi-peer DLC/DLCEP establishment initiated by a subscribing DLS-user......... 106
Figure 21 — Multi-peer DLC/DLCEP establishment using known DLCEP addresses initiated

first by the publiShiNG DL S-USEI .. ... e 106

Figure 22 — Multi-peer DLC/DLCEP establishment using known DLCEP addresses initiated
first by one or more subscribing DLS-USEIS ........iiiuiiiiiiiii e 106


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

-6- 61158-3 © IEC:2003(E)

Figure 23 — Peer DLC/DLCEP establishment initiated simultaneously by both peer
DLS-users, resulting in amerged DLC ...ttt 106

Figure 24 — Multi-peer DLC/DLCEP establishment initiated simultaneously by both
publishing and subscribing DLS-users, resultingin a merged DLC ..............c.ocoiiiiiiiiinnenn,

Figure 25 — Peer DLS-USEer iNVOCAtION .......oiuiiiiii e
Figure 26 — Publishing DLS-USer invoCatioN.............viiiii i
Figure 27 — Subscribing DLS-user invOCatioN...... ..o
Figure 28 — Simultaneous invocation by both DLS-USErs.........cooviiiiiiii e
Figure 29 — Peer DLS-provider inVOCAtioN....... ..ot e
Figure 30 — Publishing DLS-provider invocation ...........c.ccooiiiiiiiiiiie e

J1 — Subscribing DLS-provider invocation..........c..ccooviiviiiiiiiiieic e NG iy
2 — Simultaneous peer DLS-user and DLS-provider invocations.

Figure
Figure
Figure

Figure 3
Figure 3
establis
Figure 3
establis
Figure 3
establis

Figure 3
attempt

Figure 3
attempt

Figure 4
attempt

Figure 4l — Sequence of
attempt] peer D

Figure 42 — Seque
attempt] publisher’s & indigation arrives after DL-CONNECT response is sgnt.. 112

cancellation of a DLC/DLCEP establishment
5 after DL-CONNECT response is sent.....J...... 112

Figure 4 € DLS-user cancellation of a DLC/DLCEP

establis E \sUbB ber's DL-DISCONNECT request arrives after DL-CONNECT

request L mmunicated’to the publisher ... 113
Figure 4 equenee of primitives for a CLASSICAL or DISORDERED peer-to-peer queue-to-
queue d (=TS TN PSSP IS 115
Figure 4 of primitives for an ORDERED or UNORDERED peer-to-peer,

or an UJJ wbScriber-to-publisher queue-to-queue data transfer ....................... ... 115
Figure 46 = Sequence of primitives for a publisher-to-subscribers queue-ta-queue

o B2 L= T €= 0 1= Y o 115
Figure 47 — Sequence of primitives for a failed queue-to-queue data transfer....................... 116
Figure 48 — Sequence of primitives for an ORDERED or UNORDERED peer to peer, or an
UNORDERED subscriber to publisher, buffer to buffer data transfer.......................ocool 117
Figure 49 — Sequence of primitives for a publisher to subscribers buffer to buffer

Lo F= = T = 1= = P 117
Figure 50 — Sequence of primitives for an ORDERED or UNORDERED peer to peer,

or an UNORDERED subscriber to publisher, buffer to queue data transfer .............................. 117
Figure 51 — Sequence of primitives for a publisher to subscribers buffer to queue

Lo F= = TR0 =1 1= = P 117
Figure 52 — Sequence of primitives in a peer DLS-user initiated Reset............................. 121
Figure 53 — Sequence of primitives in a publishing DLS-user initiated Reset........................ 121

Figure 54 — Sequence of primitives in a subscribing DLS-user initiated Reset ...................... 121


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) —7-

Figure 55 — Sequence of primitives in a simultaneous peer DLS-users initiated Reset.......... 121
Figure 56 — Sequence of primitives in a simultaneous multi-peer DLS-users initiated Reset . 121
Figure 57 — Sequence of primitives in a peer DLS-provider initiated Reset........................... 122
Figure 58 — Sequence of primitives in a publishing DLS-provider initiated Reset .................. 122
Figure 59 — Sequence of primitives in a subscribing DLS-provider initiated Reset................. 122
Figure 60 — Sequence of primitives in a simultaneous peer DLS-user and DLS-provider

NI At d RE SOt ... e 122
Figure 61 — Sequence of primitives in a simultaneous publishing DLS-user and

DLS-provider initiated ReSet. ... ... e 122

Figure 62 — Sequence of primitives in a simultaneous subscribing DLS-user and
DLS-prgvidermitiated Reset o S

Figure §3 — Sequence of primitives for Subscriber Query.................co. N X0V

Figure §4 — Model for a data-link connectionless-mode unitdata tran
exchang

Figure 4
diagram

Figure 4
at one [

Figure 4
less-mo

Figure 4
less-mo

Figure 4
transfer

Figure 7
Figure 7

Figure 7
diagram

Figure 7
Figure 7
Figure 7
Figure 7
Figure 7
Figure 7

Figure 7

Figure §0 ~ Queue madel for the peer and multipoint DLS, DLSAPs and their DLCEPs.

Figure 1>~ Queue model of a mlllfipninf DLS between a anr‘ling DLS-user and one

OF MOIE FECEIVING DL S -USEBIS .. ittt e e e e e e eaeeeas 164
Figure 82 — DLS primitive time-sequence diagram .........ccooeuiiiiiiiiiii e 166
Figure 83 — State transition diagram for sequences of DLS primitives at one DLSAP............ 167
Figure 84 — Sequence of primitives for a successful connection-mode transfer .................... 169
Figure 85 — Sequence of primitives for an unsuccessful connection-mode transfer............... 169
Figure 86 — Sequence of primitives for a successful connectionless-mode transfer.............. 172
Figure 87 — Sequence of primitives for an unsuccessful connectionless-mode transfer......... 172
Figure 88 — Sequence of primitives for a queue maintenance request................c.cooinl. 174
Figure 89 — Sequence of primitives for a tag filter request...........ccocoiiiii 175
Figure 90 — Sequence of primitives for a local link synchronization ...................... 177
Figure 91 — Sequence of primitives for a DLM-get/set parameters request........................... 179

Figure 92 — Sequence of primitives for a DLM-tMinus change request................cocoocinil. 179


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

8- 61158-3 © IEC:2003(E)

Figure 93 — Sequence of primitives for a DLM-event indication ... 181
Figure 94 — Sequence of primitives for a DLM-bad-FCS indication...................c.cooeiiiininns 182
Figure 95 — Sequence of primitives for a DLM-current-moderator indication ......................... 183
Figure 96 — Sequence of primitives for a DLM-enable-moderator request...............c..cocoeennis 184

Figure 97 — Sequence of primitives for a DLM-power-up indication

Figure 98 — Sequence of primitives for a DLM-online request...........ccccooiiiiiiiiiiiiiciiei e
Figure 99 — Sequence of primitives for a DLM-listen-only request ...
FIgUre 100 — SDA SEIVICE .. ettt ettt e e e e e e e
FIigure 1071 — SDIN SOIVICE . .. et e eeeaas

Figure 02 — SRD service

Figure 1
Figure 1

Figure 1
DLSAP

Figure 1
Figure 107 — Ident (remote) ServiCe ... ...ooouiiiiiiiiiiiiiii e e N - N D e e eeneeenns
Figure 108— Relationship of PhE, DLE and DLS-user
Figure 109 — Confirmed and unconfirmed UNITDATA.r
Figure 1
Figure 1
Figure 1

Figure 1
synchro

Figure 1
Figure 1
Figure 1
Figure 1

Figure 1 3
classes from DLSARS ‘aQd DLACEPS ... e

Figure 1 s DL-addresses and node visible identification ............J......
Figure 1 iontegs DL-addressing operation...........c.ccoociviiiiiiiniinnn o

Figure 1 €
T (o I o] 1= [T A T N TR

Figure 1 Vi [ INK e e

Figure 123<+ Operation of DLM-connectionless service and its user interactions ...........J......

Figure 124 — General form and encoding of DLM-connectionless DL-addresses................... 270
Figure 125 — General description of medium allocation ... 279
Figure 126 — Primitives associated with the buffer writing service .............c....ccooiinn, 282
Figure 127 — Primitives associated with the buffer reading service..................cocoi. 283
Figure 128 — Primitives associated with the buffer transfer service...............coooiin. 285
Figure 129 — Primitives associated with the specified explicit request for a buffer transfer.... 287
Figure 130 — Primitives associated with the free explicit request for a buffer transfer ........... 289

Figure 131 — Primitives associated with the unacknowledged message transfer
=T U ==Y A== o = 290

Figure 132 — Primitives associated with the acknowledged message transfer
=T B =TS A=Y= o = 292

Figure 133 — Relationships of DLCEPs and DLCEP-addresses to default DLSAP................. 296


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) -9-

Figure 134 — Sequence of primitives for the buffer data transfer ... 298
Figure 135 — Normal data transfer service between a master and aslave ............................ 299
Figure 136 — Sequence of primitives for a failed normal data transfer ................................. 299
Figure 137 — Sequence of primitives for the reset Service ..........cocoeiiiiiiiiiiiiiicc 305
Figure 138 — Sequence of primitives for the event service.............o.cooii 305
Figure 139 — Sequence of primitives for the set value service ............ccoocoviiiiiiiiicci i 305
Figure 140 — Sequence of primitives for the get value service .............ccooiiiiiiii, 305
Figure 141 — Sequence of primitives for the get current configuration service....................... 306
Figure 142 — Sequence of primitives for the get active configuration service ........................ 306

Figure 43 — annnnr\n of primifi\/ne for the set active Pnnfignrafinn service

Table 1
parame

Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 1
Table 1
Table 1

Table 1 sand parameters (portion 1)..............J...... 101
Table 14 Wes and parameters (portion 2).............. ... 101
Table 1 swprimitives and parameters............coeeiviiiie o 108
Table 1 imitive" and parameters ..........cooocoviiiiiniininn e 113
Table 17 — Buffer senkpriquitive and-garameter............ccoocoviiiiiiiiiiiee e, 116
Table 18 — Buffer regeiVed primifive and parameter..............coocoviiiiiiiiiiinne e 116
Table 19~ DLG/DREEP reset primitives and parameters (portion 1) ........coovvviivnnn fe. 118
Table 20 —BLC/RICEP\gget primitives and parameters (portion 2) .........coooovvviinnn fo, 118
Table 2] — SubsSsriber)query primitives and parameters...........ccoocevviviiiviciviiiinee o, 123
Table 22 < Summary of DL-connectionless-mode primitives and parameters.................J...... 128
Table 23 = DL-connectionless-mode unitdata tfransfer primitives and parameiers................. 131
Table 24 — DL-connectionless-mode unitdata exchange primitive and parameters................ 135
Table 25 — Listener query primitives and parameters .........c..oooiiiiiiiiiiiice e 139
Table 26 — Summary of DL-scheduling-guidance primitives and parameters......................... 142
Table 27 — DL-time primitive and parameters.........c.cooiiiiiii e 144
Table 28 — DL-scheduling-guidance Compel Service primitive and parameters..................... 145
Table 29 — DL-scheduling-guidance Schedule Sequence primitives and parameters ............ 148
Table 30 — DL-scheduling-guidance Cancel Schedule primitives and parameters ................. 152
Table 31 — DL-scheduling-guidance Subset Sequence primitives and parameters................ 153
Table 32 — Summary of DL-management primitives and parameters ..............c.ccocieiiinennn. 155
Table 33 — DLM-Set primitive and parameters ............ccocoiiiiiiiiiii e, 155

Table 34 — DLM-Get primitive and parameters ... ..o 156


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

-10 - 61158-3 © IEC:2003(E)

Table 35 — DLM-Action primitive and parameters............oooiiiiiiiii e 157
Table 36 — DLM-Event primitive and parameters..........ccooviiiiiiiiiii e 158

Table 37 — Summary of connection-mode and connectionless-mode primitives
= L To I o= T =Y 0 1= (=Y -

Table 44 — Link synchronization primitives and parameters..................... ol N
Table 4% — Synchronized parameter change primitives and parameters,¢
Table 46 — DLMS-configuration-data ............cooooiiiii S NG N
Table 47 — Event report primitives and parameters ............ooooo o oo N XN e e N eee s
Table 48 — DLMS events being reported ... OGN ne - AL
Table 49 — Bad FCS primitives and parameters ..........oo.ooe oo N - N D e et eneeenennns
Table 50 — Current moderator primitives and parametgrs...... .. 0 oo Nerreeeiieenennn.
Table 5
Table 5
Table 5
Table 5
Table 5
Table 56 — Summary of DI/se
Table 57 — SDA data agk phi

Table 58 — Values of D
Table 59 — SDN
Table 60 — Values af

Table 6

Table 6 for the SRD data reply service ........coooveiiiiniennin.

Table 6 L_status for the SRD data reply service .................... ). 203
Table 64/~ S ate primitives and parameters.............ocooi 203
Table 6 y atus for the SRD reply-update service..........ccocovevvinnnn o 205
Table 6 MCTF data reply primitives and parameters..............ccccooovviiiin o 206
Table 67 .<AMSRD DXM data reply primitive and parameters ..........c..ccooeviiviinn e 208
Table 68 =TS time event primitives and paramelers ... i ieieeaenieneneeneens 209
Table 69 — Values of DL_status for the CS time event service ..........coocoeiiiiiiiiiiiicn i, 211
Table 70 — CS clock value primitives and parameters .............coooviiiiiiciciee e, 211
Table 71 — Values of CS_status for the CS clock value service..........c..cocoeeiiiiiiiiiiiiiinnnn, 212
Table 72 — Values of DL_status for the CS clock value service ...............ccocovviiiiiiiiiinen, 213
Table 73 — Summary of DL-management services and primitives...............cocoviiiiiiciinnn. 216
Table 74 — Reset primitives and parameters.........ccooiiiiiiiii e 217
Table 75 — Values of DLM_status for the reset service..........coooiiiiiiiiii i, 218
Table 76 — Set value primitives and parameters.............coocoiiiiiiiii i 218
Table 77 — Mandatory DLE-variables ........ ..o 219
Table 78 — Optional DLE-vAriables ...t 219

Table 79 — Permissible values of mandatory DLE-variables ..............ccooiiiiiiiiiiii 220


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) - 11 -

Table 80 — Permissible values of optional DLE-variables ... 221
Table 81 — Meaning of the values for the parameter isochronous_mode...............c.ccceeinnni. 221
Table 82 — Default reaction times and operating parameters for a master station for

F= 1 aTed a oY o YU KT €= 0 1< a1 71 (] o 221
Table 83 — Default reaction times and operating parameters for a slave station with

F= 1 aTed a oY a o YU K30 £ = 0 1< a1 71 (] o P 222
Table 84 — Default reaction times and operating parameters for master stations

for coupling of synchronous and asynchronous transmission segments..............ccccceeeeiiennis 222
Table 85 — Default reaction times and operating parameter for slave stations

for coupling of synchronous and asynchronous transmission segments..............ccccceeeeiniinnis 223
Table 86 =\ alues of DI M _status for the set value service _ — . .. 223

Table 87 — Get value primitives and parameters ..............coocevviviiviieciccc oA e NG e 224
Table 88 — Additional mandatory DLE-variables in master stations..... A .....\..as2 0 N

Table 8
Table 9
Table 9
Table 9
Table 9

Table 91
Table 9
Table 9
Table 9
Table 9
Table 9
Table 1
Table 1
Table 1
Table 1

Table 1
activate

Table 1
Table 1
Table 1
Table 1

Table 1
servicetr—m—m—m—/—/—/™/FHf T 235

Table 110 — Values of DLM_status for the DLSAP activate responder service...................... 235
Table 111 — DLSAP activate subscriber primitives and parameters ................cocooiieiiiins 236
Table 112 — DLSDU_length_list for the DLSAP activate subscriber service ...............c......... 236

Table 113 — DLSDU lengths of MSRD as used in the DLSAP activate subscriber service
(master and slave StatioNS) ... 237

Table 114 — Values of DLM_status for the DLSAP activate subscriber service...................... 237
Table 115 — DLSAP deactivate primitives and parameters ............ccooooiiiiiiiiiiiiii e, 237
Table 116 — Values of DLM_status for the DLSAP-deactivate service ............cccooeeiiiiiinnis 238
Table 117 — Summary of DL-connectionless-mode primitives and parameters...................... 242

Table 118 — Unitdata transfer primitives and parameters .............coooiiiiiiiiiiiiiiceea 243
Table 119 — Control-status error COUES ... .ttt ens 245


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

—12- 61158-3 © IEC:2003(E)

Table 120 — Correspondence of max-DLSDU-size and max-data-length for GPC,

GPA and EXSCAN Channels ......couiiiii e e e e 258
Table 121 — Primitives and parameters used on SCAN and ExSCAN channels..................... 261
Table 122 — DL-Put primitive and parameters ..........cooiiiiiiiiii e 261
Table 123 — DL-BUFFER-SENT primitive and parameters ... 262
Table 124 — DL-BUFFER-RECEIVED primitive and parameters ...........c.coociiiiiiiiiiii e 262
Table 125 — DL-GET primitive and parameters ...... ..o 262
Table 126 — Primitives and parameters used on GPA channels..............c..coooviiiiiinnn 263
Table 127 — Primitives and parameters used on GPC channels..................ccois 264
Table 128 — Primitives and parameters used to disconnect GPC channels... ....................... 265
Table 129 — DL-DATA primitives and parameters............cocoovieiiiiiiii el N

Table 180 — DL-DISCONNECT primitives and parameters.............oocoeeon S o0 b0 Se

Table 131 — Primitives and parameters of the DLM-connectionless s&rvise\... . \....

Table 182 — Primitives and parameters of the DLM-UNITDATA S€PVICR N\ .. Xarl N ee Nererediennns 268
Table 183 — Predefined trigger assignments ............ccoooic oG- N ne N N o, 271
Table 184 — Format of link-addreSSes........coouiiiiiiiiiiiiii e NG N - N S et eneeeneenneefeeennn 272
Table 185 — DL-Time-offset primitive and parameters /. ........ N8 r oo Neereereemeemeeneean s 273
Table 136 — DL-Time-Classes .......coccovveveevieieenpne dee e Nl N e 273
Table 137 — DL-Time-Stamp retrieval primitives/and pdrameters .....x......ccoovcevvevvenen fon. 273
Table 138— DL-Event-Time primitive and parameters\.. < N ... b e, 274
Table 139 — Summary of DL-services andprimitives forbuffertfansfers.......................f...... 281
Table 140 — Summary of DL-services and primjtives far megssage exchanges ...............J...... 281
Table 141 — DL-Put primitives.angparameters 58 ... i fen 282
Table 142 — DL-Get pripitives and parameters ...} i e 284
Table 143 — DL-Buffer{Sent privqitive and pakanmmeter ...........ccooviviiiiiiiiiiiiiieeeeeeee e 285
Table 144 — DL-Buffer-Received primitive andparameter .........cooccovvvviiiiiiiiniinennenn o, 285
Table 145 — DL-SpecUpdate prinditives aipd parameters........c..covvevveiviiiiiiiineineene o, 288
Table 146 — DL-Free-tpdate primitives, and parameters ..........cccoeevieiiiiiiiiiiiiiviieie o 289
Table 147 — DL-Message\primitives-and parameters............ccooecevviiiiiiiiiiiiienee e, 291
Table 148 — NL-Message-Ack primitives and parameters..........ccoocevviiiiiiiiiiiiiinene o 293
Table 149 =~Sumnyagy of DL-connection-mode primitives and parameters.....................{...... 297
Table 150 >Putrhufrer pripnitive and parameters...........coocovvivviiiiiciciiicineineeeeee o 300
Table 191 — Getbuffersprimitive and parameters ..........cooocevviiiciiiiiiciieee e 300
Table 1$2¢£ Buffer received primitive and parameters ...........cooeeeiviiiiiciiinineneeee o 301
Table 153 = Normal data transfer primitive and parameters ... ... e, 302
Table 154— Summary of DL-management primitives and parameters ............cc.ccooviiiiniennn.n. 304
Table 155 —Reset service primitives and parameters ..o 307
Table 156 — Event service primitive and parameters ...........ocooviiiiiiiii 307
Table 157 — Set value service primitives and parameters...........c.coooiiiiiiiiiiiiciiic e 308
Table 158 — Get value service primitives and parameters ............ccooviiiiiiiiiiiinee, 309
Table 159 — Get current configuration service primitives and parameters..............cc..cooeeunn.. 310
Table 160 —Get active configuration service primitives and parameters.............cc.cooeeieennne. 311
Table 161 — The active configuration parameter ............cooooiiiiiiiiiii e, 311

Table 162 — Set active configuration service primitives and parameters ............c..ccoocoieenne. 312


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) - 13 -

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 sfandardi omprising
all nafional electrotechnical committees (IEC National Committees). The object/ o promote
interngtional co-operation on all questions concerning standardization in the eleg fields. To
this ehd and in addition to other activities, the IEC publishes International %ation is
entrudted to technical committees; any IEC National Committee interested \p the ith may
participate in this preparatory work. International, governmental and ngr-goverime s liaising
with the |IEC also participate in this preparation. The IEC collaborates clos hanization
for Sthpndardization (ISO) in accordance with conditions determined, b organiza-
tions.

2) The fprmal decisions or agreements of the IEC on technigcé sible, an
interngtional consensus of opinion on the relevant subjects g psentation
from gll interested National Committees.

3) The dpcuments produced have the form of re the form
of stgndards, technical specifications, teg National
Comnyittees in that sense.

4) In order to promote international unification, YeC Na es”undertake to apply IEC International
Standprds transparently to the maximum extent possible™ national and regional standards. Any diver-
gence| between the IEC Standard and the cerresponding(hational oy regional standard shall be clearly|indicated
in the |latter. ‘

5) The IEC provides no marking procgdure to\indicate apprdval and cannot be rendered responsible for any
equipinent declared to bedi ith ong oflits standards.

6) Attentjon is drawn to thg possibili ¢ of the eléments of this part of this International Standafd may be
the supject of pa@g s.|IEC s d responsible for identifying any or all such patent rights.

Internat|onal Standa F been prepared by subcommittee 65C:| Digital

communications, ittee 65: Industrial-process measurement and control.

This thi it] es the second edition published in 2000. This third edition

constitu i [

The tex i is, based on the following documents:

Report on voting
65C/290/FDIS 65C/298/RVD

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

voting indicated in the above table.
This edition includes the following significant changes from the prior edition:

a) addition of multicast send and receive data and clock synchronization to the Type 3 service

definition;
b) a substantial rewrite of 3.8 and Clause 17, part of the Type 6 service definition.

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
2007. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.

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: Overview and guidance for the IEC 61158 series
Part 2: Physical Layer specification and service definition
Part 3: Data Link Service definition

Part 4: Data Link Protocol specification

Part 5: fApplication Layer Service definition

Part 6: f\pplication Layer protocol specification

@%

24
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0 Introduction

0.1 General

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, which is based in part on the Basic Reference Model
for Open Systems Interconnection. Both Reference Models subdivide the area of standardiza-
tion for interconnection into a series of layers of specification, each of manageable size.

The Data Link Service is provided by the Data Link Protocol making use of the services
available from the Physical Layer. This part of the IEC 61158 series defines the Data Link
Service[characterisiics that the immediately higher-level protocol may expfoit. The reldtionship
betweern the International Standards for Fieldbus Data Link Service Fleldb Data Link
Protoco|, Fieldbus Application Protocol and Systems Management is i i P 1.

NOTE S)stems Management, as used in this standard, is a local mechanism fqr managh ?cols

Application Layer

Data Link Layf/r (

Data Link
services >

Throughout the
provide
the Dat
ent of a

Bpability
2. Thus,
, independ-

0.2 N

prdinate
r of the

Clauses,
subclau
annex.

Subclau
or “N.M. f r umt
subclause or letter of the annex, and M P and so forth represent the successive levels of
subclause up to and including the subclause of interest.

When a clause or subclause contains one or more subordinate subclauses, the text between
the clause or subclause heading and its first subordinate subclause can be referenced in its
entirety as “N.0” or “N.M.0” or “N.M.P.0” and so forth, where N, M and P are as above. Stated
differently, a reference ending with “.0” designates the text and figures between a clause or
subclause header and its first subordinate subclause.
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DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS -

Part 3: Data Link Service definition

1 Scope and object

1.1 Overview

This part of IEC 61158 provides basic time-critical messaging communications between

devices| in an automation environment. The term “time-critical” ent the

presence of a time-window, within which one or more specified acti reguirdd to be

completed with some defined level of certainty. Failure to complete spesified\actions\wfithin the

time window risks failure of the applications requesting the actid ith afte risk to

equipment, plant and possibly human life.

This paft of IEC 61158 defines in an abstract way the exte d by the

Fieldbug Data Link Layer in terms of

a) the primitive actions and events of the service;

b) the { ich they
take;

c) the i

The pur

1) the v tion and
Data

2) Systéems Management 3 i Bystems
Mané gement<§ ]

Seven distinct typ espond-

ing protpcol in IEC &

Type 1 ata Link

Protoco

Type 2 pf those

services

Type 3 I=A DL-service which provides a connectionless subset of those services spegcified in

ISO/IEC 8886.

Type 4 — A DL-service which provides a connectionless subset of those services specified in
ISO/IEC 8886.

NOTE 1 This part of IEC 61158 does not define a Type 5 Data Link service. Other parts of IEC 61158 define a
Type 5 Application Layer service and protocol. The designation Type 5 is reserved in this part of IEC 61158 to
maintain numbering consistency with the other parts of IEC 61158.

Type 6 — A DL-service which provides both a connected and a connectionless subset of those
services provided by OSI Data Link Protocols as specified in ISO/IEC 8886.

Type 7 — A DL-service which provides both a connected and a connectionless subset of those
services provided by OSI Data Link Protocols as specified in ISO/IEC 8886.
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Type 8 — A DL-service which provides a connection-oriented subset of those services
specified in ISO/IEC 8886.

NOTE 2 Many of these Types of service are suitable for use with multiple higher-layer protocols. In addition to the
potential ability of these types of Data Link service to support unrelated Types of Fieldbus Application Layer
protocol, some of these Types of Data Link service also may be able to support:

a) the OSI Network Layer at the boundary between the Network and Data Link Layers of the OSI| Basic
Reference Model

b) the IETF (IP) Network Layer
c) the Smart Transducer Interface for Sensors and Actuators as defined in IEEE 1451.2.

Where the scope of addressing is adequate, some of these Types of Data Link service also may be able to support

a parti¢ular Data
nd_Application

in other

d) an OSI Transport Layer Protocol.

NOTE 3 |Use of some of these protocol types is restricted by their copyright holders. In

Link protdcol Type can be used without restriction when coupled with the same Type Physj
Layer profocols, or with other combinations as specified in IEC 61784. Use of the v
combinatipns may require permission of their respective copyright holders.

1.2 Specifications

The principal objective of this part of IEC 61158 is to specjf 3 st nceptual
Data Lipk Services suitable for time-critical communicati Y the OSI
Basic Reference Model in guiding the development 6f Data™Li s for time-critical

A secondary objective is to provide industrial
communications protocols. It is this latter services
standarTjized in this part of IEC 61158 lized in
IEC 611[58-4.

This spécification may be ds ) i bverthe-
less, it s not a formal p nming i address

implemgntation issues
a) the sjzes and@
b) the cprrelation

1.3 C

specify individual implementations or products, nor| does it
Data Link entities within industrial automation systemsg.

This pa
constrai

There g
conformance.is™s
any givgn A ype of

of equipment to this Data Link Service definition standard. |Instead,
d through implementation of conforming Data Link protocols that fulfill

1.4 Scope of type-specific clauses and subclauses

The different Types of Data Link services defined by this standard are each presumed self-
consistent, but in general are unrelated to the other Types of service.

Where a clause or subclause heading explicitly designated one or more Types, that clause or
subclause applies only to that (those) Type(s) and all references within that clause or
subclause are with respect to that (those) Type(s).

Where a clause does not explicitly designate specific Types, or neither a subclause nor its
containing clause explicitly designate specific Types, then that material is presumed to apply to
multiple Types.
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2 Normative references

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

ISO/IEC 7498, Information technology — Open Systems Interconnection — Basic Reference
Model

ISO/IEC 7498-1:1994, Information technology — Open Systems Interconnection — Basic
Reference Model — Basic Reference Model: The Basic Model
ISO/IEC 7498-3:1997, Information technology — Open Systems Interconnection — Basic

R f anaa Aol PRogin Dafaranaa MMadal:- Naopaina-and-addro-eqino
ereferrcenroaer DaSTC T CTCTCTTCCTvIoG T Ivar ity arnad-adurcoSsSiTyg

ISO/IEQ 8886:1996, Information technology — Open Systems Interqbnnectiqn Data Link
Service|Definition

ISO/IEQ 10731:1994, Information technology — Open Syst - Basic
Referenjce Model — Conventions for the definition of OSI seryic

IEC 611 ibus for
use in i

IEEE Std 1451.2:1997, A Smart Transdus e : ' nsducer
to Micrd 2 (TEDS)

Formats
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1 Reference model terms and definitions

This part of IEC 61158 is based in part on the concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3, and makes use of the following terms defined therein:

311 DL-address [7498-3]
3.1.2 DL-address-mapping [7498-1]
313 called-DL-address [71498-3]
3.1.4 calling-DL-address [ §98-3]
315 centralized multi-end-point-connection [71498-1]
3.1.6 DL-connection [71498-1]
3.1.7 DL-connection-end-point [71498-1]
3.1.8 DL-connection-end-point-identifier [71498-1]
3.1.9 DL-connection-mode trans [71498-1]
3.1.10 | DL-connectionless-mode tra 0 [71498-1]
3.1.11 | correspondent (N)entitjes [71498-1]

correspondent D ifi \

corresponde (N
3.1.12 DL-dup@ra q [7498-1]
3.1.13 [ (N)-entity [7498-1]
3.1.14 [7498-1]
3.1.15 [7498-1]
3.1.16 [7498-1]

| Phlayer (N=1)
3.1.17 layer-management [7498-1]
3.1.18 DL-local-view [7498-3]
3.1.19 DL-name [7498-3]
3.1.20 naming-(addressing)-domain [7498-3]
3.1.21 peer-entities [7498-1]
3.1.22 primitive name [7498-3]
3.1.23 DL-protocol [7498-1]

3.1.24 DL-protocol-connection-identifier [7498-1]
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3.1.25 DL-protocol-data-unit [7498-1]
3.1.26 DL-relay [7498-1]
3.1.27 reset [7498-1]
3.1.28 responding-DL-address [7498-3]
3.1.29 routing [7498-1]
3.1.30 segmenting [7498-1]
3.1.31 _(N)-service [7498-1]

DL-service (N=2)
Ph-service (N=1)
3.1.32 | (N)-service-access-point [7498-1]
DL-service-access-point (N=2)
Ph-service-access-point (N=1)

3.1.33 | DL-service-access-point-address [71498-3]

3.1.34 | DL-service-connection-identifier [71498-1]
3.1.35 | DL-service-data-unit [71498-1]
3.1.36 | DL-simplex-transmission [7498-1]
3.1.37 | DL-subsystem [71498-1]

3.1.38 | systems-manag [71498-1]

3.1.39 [ DL-user-data [7498-1]

3.2 S initions

This paf ake e of the following terms defined in ISO/IEC 10731| as they
apply to

3.21

3.2.2

3.23 confirm (primitive);
requestor.deliver (primitive)

3.24 deliver (primitive)

3.2.5 DL-confirmed-facility

3.2.6 DL-facility

3.2.7 DL-local-view

3.2.8 DL-mandatory-facility

3.2.9 DL-non-confirmed-facility
3.2.10 DL-provider-initiated-facility

3.2.11 DL-provider-optional-facility
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DL-service-primitive;
primitive

DL-service-provider
DL-service-user

DL-user-optional-facility

3.2.16 indication (primitive);
acceptor.deliver (primitive)

3.2.17 multi-peer

3.2.18 |request (primitive);
requestor.submit (primitive)

3.2.19 |requestor

3.2.20 |response (primitive);

3.2.21
3.2.22

33 C

NOTE M
types.

For the

3.3.1

single O
any inte

commuiication are

attempt

3.3.2

distincti
entity

NOTE
distinctior]

acceptor.submit (primitive)

submit (primitive)

symmetrical service

DL-segment,

L-subne i
rvening Dh-ré

efived from ISO/IEC 7498-1, is repeated here to facilitate understanding of t

between DLSAPs and their DL-addresses. (SeeFigure 2.)

| protocol

without
fance of
pd(s) of

er-layer

he critical
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DLS-user-entity

DLS-user-entity

DLS-users

/
7 DLSAP-

DLSAP- address \group DL~
addrefses \ address addfess

DL -laye

-

DL-entity

PhSAP PhSAP

NOTE 1
NOTE 2

NOTE 3
DLSAP.

3.3.3

group D

NOTE T
designate]

3.34

DL-add
have miltiple D ddresses associated with a single DLSAP

3.3.5 extendedtink

Ph-layg

DLSAP.

a single

either a . ignating a single DLSAP of a single DLS-user, or a

ddress to

s only one DLSAP within the extended link. A single DL-entity may

DL-subnetwork, consisting of the maximal set of links interconnected by DL-relays, sharing a
single DL-name (DL-address) space, in which any of the connected DL-entities may communi-
cate, one with another, either directly or with the assistance of one or more of those intervening
DL-relay entities

NOTE An extended link may be composed of just a single link

3.3.6 frame

denigrated synonym for DLPDU
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3.3.7 group DL-address

DL-address that potentially designates more than one DLSAP within the extended link. A single
DL-entity may have multiple group DL-addresses associated with a single DLSAP. A single
DL-entity also may have a single group DL-address associated with more than one DLSAP

3.3.8 node

single DL-entity as it appears on one local link

3.3.9 receiving DLS-user

£
LI =4

+ r'S £ H H 4+
DL-servicetuserthatactsasa Fectento

] ot
L~uUotTIl~uala

NOTE A|DL-service user can be concurrently both a sending and receiving DLS-user

3.3.10 | sending DLS-user

DL-servjce user that acts as a source of DL-user-data

34 T
NOTE Fd

clauses of other IEC standards.

3.4.1 bridge, DL-router

DL-relay

a) to cg
(the

b) to pr
end ¢

and alsd

3.4.2

DL-add1

a) one
b) one
subs

where € \
corresppnding distinc

common to the

gction-end-point exists within a distinct DLSAP and is associate
t DLSAP-address

Definition

network

) set of

i with a

NOTE This is an extension of the use of DL-addresses beyond that specified in ISO/IEC 7498-3. (See Figure 3.)
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DLS-user-entity

DLS-user-entity

DLS-users
DLCEP

/
DLCEP-
address

/7 s 1 N -7
DLSAP- DLCEP- group DI -

DLEEP-
addresgses addresses \ \ adv (\éddress addrpss

DL-layer

DL-entity

Ph-laydr

NOTE 1

NOTE 2
DLCEP-a

NOTE 3
DLSAP.

NOTE 4

DLSAP. A

a single

3.4.3

NOTE Thi bure 3.)
344

sends a
e same

DLE rol
reply DLPDU back to the initiator DLE (and potentially to other DLEs) as part of th
transactier-

NOTE Some prior national standards have referred to this role as a “master” role
3.4.5 multi-peer DLC

centralized multi-end-point DL-connection offering DL-duplex-transmission between a single
distinguished DLS-user, known as the publisher or publishing DLS-user, and a set of peer
but undistinguished DLS-users, known collectively as the subscribers or subscribing DLS-
users, where the publishing DLS-user can send to the subscribing DLS-users as a group (but
not individually), and the subscribing DLS-users can send to the publishing DLS-user (but not
to each other)

NOTE 1 A multi-peer DLC always provides asymmetrical service. It may also be negotiated to provide only
DL-simplex service, either from the publisher to the subscribers, or from the subscribers to the publisher. In this last
case, the characterizations as publisher and subscriber are misnomers.
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NOTE 2 The publishing DLS-user may need to employ control of its publishing rate, because a subscribing DLS-
user cannot exert either flow or rate control on its publishing peer entity. Similar considerations apply to subscribing
DLS-users with respect to their sending DLSDUs to the publishing DLS-user

3.4.6 peer DLC

point-to-point DL-connection offering DL-duplex-transmission between two peer DLS-users
where each can be a sending DLS-user, and each as a receiving DLS-user may be able to
exert flow control on its sending peer

NOTE A peer DLC is negotiated to provide either symmetrical service or asymmetrical service. A peer DLC may
also be negotiated to provide only DL-simplex service

3.4.7 responder

DLE rolg in which a DLE sends a DLPDU as an immediate reply to a DkPDU reteived from a
peer inifiator DLE, all as part of a single transaction

NOTE Spme prior national standards have referred to this role as a “slave” role
3.4.8 timeliness, DL-timeliness

attributq of a datum which provides an assessment of the~tempqralicucrengy of tha{ datum.
This attfibute is of particular importance in sampled- i 0 make
decisior|s based on the timeliness, or lack of timeliness,

As a geperal rule, timeliness is a user z various
layers df the data transport system. S uesting
user prgsented it to a data communicatiogs s 3 intimely
due to delays in the communications s

ser/DLE
ser/DLE

DL-time|
interacti
interacti

NOTE T
3.4.9
single
single g

NOTE 1
second D

NOTE 2

j from a

sends the

35 T

3.51 application

function or data structure for which data is subscribed or published

3.5.2 behavior

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

3.5.3 bridge, DL-router

DL-relay entity which performs selective store-and-forward and routing functions to connect two
or more separate DL-subnetworks (links) to form a unified DL-subnetwork (the extended link)
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3.5.4 cyclic

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

3.5.5 device

physical hardware connection to the link

NOTE A device may contain more than one node.
3.5.6 DL-subnetwork

series of nodes connected by PhEs and, where appropriate, DL-routers

3.5.7 DLPDU

Data Link Protocol Data unit

NOTE A DLPDU consists of a source MAC ID, zero or more Lpackets, and @
an associpted PhE.

3.5.8 error

discrepancy between a computed, observed or meag
or theorgtically correct value or condition

3.5.9 fixed tag
two octe

a) that feceiving node on the

b) all receiving nodes
NOTE Identification of the

3.5.10 | frame Q

denigrafed synonym

3.5.11

three odtety

3.5.12

time slot allocated for the transmission of the moderator DLPDU

identifies a specific piece of application information

ceived by

pecified

3.5.13 link

collection of nodes with unique MAC IDs. Ph-segments connected by Ph-repeaters make up a
link; links connected by DL-routers make up an extended link (sometimes called a local area

network)

3.5.14 Lpacket
well-defined sub-portion of a DLPDU containing (among other things)

a) a fixed tag or a generic tag, and
b) DLS-user data or, when the tag has DL-significance, DL-data
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3.5.15

moderator

the node with the lowest MAC ID that is responsible for transmitting the moderator DLPDU

3.5.16

moderator DLPDU

a DLPDU transmitted by the node with the lowest MAC ID for the purpose of synchronizing the
nodes and distributing the link configuration parameters

3.5.17

multipoint DLC

centralized multi- end pomt DL connectlon offermg DL- S|mplex transmlssmn between a single

distingu
but und

users, v

not indi

3.5.18

logical qonnection to a local link, requiring a single MAC ID

NOTE
protocol,

3.5.19

point-to
sending

idually). A multipoint DLC always provides asymmetrical sery

node

\ single physical device may appear as many nodes /0
bach node is considered to be a separate DLE.

For the purpos|

peer-to-peer DLC

NOTE A|peer-to-peer DLC always provides as

3.5.20

a node
currentl

3.5.21

data tra

3.5.22

the number™

3.5.23

rogue

that has recsg
held by,

scheduled

nsfers

heforé a new set of link configuration parameters are to be used

tone

of peer

bs of this

inguished

iguration

the instant of time which marks the boundary between two NUTs

3.5.24

unscheduled

data transfers that use the remaining allocated time in the NUT after the scheduled transfers

have be

en completed

3.6 Type 3: Additional Data Link Service terms and definitions

3.6.1

acknowledgement DLPDU

reply DLPDU that contains no DLSDU
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3.6.2 bit time

time to transmit one bit

3.6.3 clock synchronization

represents a sequence of interactions to synchronize the clocks of all time receivers by a time
master

3.6.4 controller_type

hardware class of the communications entity

3.6.5 data DLPDU

Q

DLPDU |that carries a DLSDU from a local DLS-user to a remote DL

3.6.6 DL_status, DLM_status

status that specifies the result of the execution of the associa

3.6.7 GAP

range of station (DLE) DL-addresses fpor thi b logical
token ring, excluding stations above

3.6.8 isochronous mode

constan

3.6.9

3.6.11

transmitter o esfor consumption by subscribers

3.6.12 | region/segment address

address extension that identifies a particular fieldbus subnetwork

3.6.13 remote DLE

addressed DLE of a service request (that is, the intended receiving DLE of any resulting
request DLPDU)

3.6.14 remote DLS-user

addressed DLS-user of a service request (that is, the intended receiver of any resulting
indication primitive)
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3.6.15 reply DLPDU

DLPDU transmitted from a remote DLE to the initiating (local) DLE, and possibly other DLEs

NOTE When the remote DLE is a Publisher, the reply DLPDU also can be sent to several remote DLEs.

3.6.16 request DLPDU

DLPDU that carries either a request for data or a DLSDU or both from a local DLS-user to a
remote DLS-user

3.6.17 response DLPDU

reply DYPDU that carries a DLSDU from a remote DLS-usSer to local DLS-uger

3.6.18 | station

master or slave device containing a DLE

3.6.19 | subscriber

receiver of messages produced by a publisher
3.6.20 | time event
messagg that represents a trigger for a e

3.6.21 | time master

device which is able to sepd © 9 i messages

3.6.22

fieldbus

3.6.23

medium master

station i

3.7 T

3.71

used to lsend broadcasts to all DLEs on a Link

NOTE All DLEs on a Link receive all DLPDUs where the first Node-address is equal to the Broadcast-Node-
Address. Such DLPDUs are always unconfirmed, and their receipt is never acknowledged. The value of the
Broadcast-Node-Address is 126

3.7.2 destination-DL-route

holds a sequence of DL-route-elements, describing the complete route to the destination

NOTE This includes both the destination DLSAP and a local component meaningful to the destination DLS-user.
3.7.3 DL-route-element

an octet, holding a Node DL-address or an address used by the DLS-user
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3.7.4 DLS-user address

uniquely identifies a DLS-user locally

3.7.5 full DL-route

the combination of a destination-DL-route and a source-DL-route

3.7.6 maximum indication delay

indicates to the DLS-user the maximum time interval for the DLS-user to prepare a response
after receiving an indication requiring a response

NOTE Ifl[the DLS-user is unable to prepare a response within Maximum Indication Dela
to issue g DL-UNITDATA request with a DLSDU type indicating ACKNOWLEDGE. As a re
acknowleglging DLPDU on the Link.

ip required
Bnsmit an

3.7.7 maximum retry time

indicatep to the DLE for how long time retransmission of thg bd, as a

result of Wait acknowledges from the remote DLE or DLS-u

3.7.8 no-confirm-node-address

indicatep that a request or response is Uqnconfir ¢
NOTE The value of the No-Confirm-Node-addre

3.7.9 node-address

uniquely

NOTE T
special py

erved for

3.7.10
device V sions
NOTE S er.

3.7.11

an addr

NOTE All DLEs:won.a Link\receive all DLPDUs where the first Node-address is equal to the Service-Nodg-Address.
Such DLHDUs(can be™€onfirmed or Unconfirmed, and their receipt may or may not be acknowledged. The Service-
Node-Address can be used on Links with only two DLEs — the requesting Normal class DLE and the résponding
Simple ortNormal class DI E.The value of the Service-Node-Address is 127

3.7.12 simple class device

device which replies to requests from normal class devices

NOTE Such a device can act as a server or responder only
3.7.13 source-DL-route

holds a sequence of DL-route-elements, describing the complete route back to the source
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3.8 Type 6: Additional Data Link Service terms and definitions
3.8.1 Additional definitions related to IEEE Std 1451.2
3.8.1.1 TEDS

Transducer Electronic Data Sheet. Non-volatile memory that stores the configuration of a smart
field device

3.8.1.2 transducer

sensor or an actuator

3.8.1.3 trigger

signal ffom a smart NCAP that can trigger synchronized internal ¢ ernal agtions| on the

local or fextended link

3.8.2 Variations on the common definitions of 3.1 through
3.8.2.1 bridge, DL-relay

DL-relay entity which performs synchronization b »§) and may |perform
selectivge store-and-forward and routing fun two or more geparate
DL-subrnjetworks (links) to form a unified dtend€&d link)

3.8.2.2 DLCEP-address

see 3.4)2

3.8.2.3

point-toipoint DL-s S-users
where each can

NOTE A i

3.8.24

multi-en inguished
DLS-usé re peer
distingu known collectively as the subscrlbers or subscribing DLB-users,
where t -user can send to the subscribing DLS-users as a group [but not

Individuplly)

NOTE Almulti-peer DI C always provides DI -simplex service from the publisher to the subscribers

3.8.2.5 master DLCEP

peer DLCEP which controls the direction of data transfers on a GPC channel

3.8.2.6 slave DLCEP

peer DLCEP which may only initiate data transfers on a GPC channel when authorized by the
Master peer DLCEP
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3.8.3 Additional definitions
3.8.3.1 1WAY method:

channel which can only support a one-way flow of data

3.8.3.2 2WAY method

channel which can support a two-way flow of data

3.8.3.3 active nodes and channels

NOTE
both equ

-Channel
10

3.8.3.4 aliasing

any diffegrence between the Time Stamps placed on a Event

3.8.3.5 assembly (reassembly)

process| of combining separate grains in the p e a DLSDU as$ it was

present¢d at the remote sending DLS

3.8.3.6 LBL (Log-Bus-Length)

base-2 logarithm of the number of slotg in

3.8.3.7 BL = BSS

referenged parameter all Bus-

Sync-slt numbe@

3.8.3.8 bogus.fode
DLE fou

3.8.3.9

memoryf
node fof one_di
in first-qut) limited-

cepfmunicating DLS-user-data between the DLS-user and DLE in a local
of a channel, which may take the form of either a buffer or a FIHO (first-
depth queue

3.8.3.10 bus-config

dynamic set of values that determine the timing of the bus in one installation

3.8.3.11 bus-configuration

dynamic set of values of Bus-Config, node, channel, trigger and forwarding-entity parameters
that applies to one installation

3.8.3.12 bus-cycle

uniform progression of slots from 0 to the Bus-Cycle-Length

NOTE Each DLE maintains a sense of the current slot (a counter), which it uses to synchronize all Real-time
actions.
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3.8.3.13 bus-cycle-length

number of slots in a Bus-Cycle

NOTE It is always equal a power of 2 equal to 2'BL It's value is a configuration issue.
3.8.3.14 bus-end-sync-slot

last or “cycle-closing” slot of a bus cycle

NOTE The Conductor uses it to synchronize the bus cycle counter of all other active DLEs with the Conductor’s
own us cycle.

3.8.3.15 bus-sync-period

number|of slots between bus sync slots

3.8.3.16 bus-sync-slot

variable|lduration slot used by the Conductor to fine tune synchro lot clogks of all
other aqtive DLEs with the Conductor’s slot-clock

NOTE The first Bus-Sync-slot is at Bus-Sync-Period slots.
3.8.3.17 bus-time

common sense of communications system timg tR all DLEs on the extended link

3.8.3.18 called DLS-user

higher-I

3.8.3.19 calling D

higher-layer entityﬁa
3.8.3.20 CD-semé

interloch i g i controls which DLS-user can transmit next on| a GPC
channel S

3.8.3.21

a) meagurements or’control signals that can be received by one or more DLS-users using the
SCAMN-or EXSCAN channel classes or

b) interactions between two specific DLS-users using the GPC or GPA channel classes, or
¢) messages between DLMS-users using the DLM-connectionless service

3.8.3.22 channel method (QoS building block)

attribute that determines one aspect of the fundamental operation of a channel. It applies to all
the slots of one channel on a local or extended link

3.8.3.23 channel direction method

determines the allowed direction(s) of data flow on the channel

3.8.3.24 channel class

collection of channel-methods that together define the total operation and QoS of a channel


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

- 34 - 61158-3 © IEC:2003(E)

3.8.3.25 channel selector

identifies any slot during which data for a particular channel is or should be present on the local
link

3.8.3.26 conductor

the DLE that is synchronizing all traffic on a bus, and which may also configure all DLEs and

channels on that bus
Nnd half-

NOTE The Conductor does not schedule traffic as does a Type 1 Link Active Scheduler (LAS).

3.8.3.27 configuration database

containg the configured values of the DLE parameters for each DLE ch
forwarding-port for one usage (experiment/batch/process) of the bus

3.8.3.28 configured nodes

DLEs thiat have been successfully configured per the Node

3.8.3.29 conformance-class

fixed sef values of parameters that are defined as
installatlons

multiple

3.8.3.30 data

generic [term used to refer to any infor
3.8.3.31 data field
atomic PLSDU carried

3.8.3.32 data-; 2

attributg that det

3.8.3.33

DLSAP cBpiscthe trapsfer of a message using the DLM-connectionless method

3.8.3.34

local idé he DLS

provider and DLS-user

3.8.3.35 DL-Event-time

time at which an Event occurred, as calculated by the Conductor

3.8.3.36 DL-queue identifier

local identifier for the data passed in a queue by the associated primitive, shared by the DLS
provider and DLS-user, or by the DLMS provider and DLMS-user

3.8.3.37 DLC-identifier, channel-ID

Identifier for one Channel (DLC) from within all Channels on a local link
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NOTE The value of the Channel-ID is equal to the relative index of the first slot (after the Bus-cycle-End slot)
assigned to this channel.

3.8.3.38 DLM-connectionless service
service used for bus configuration with less integrity than GPC or GPA connection mode

services, in which the DLS does not relate any DLM-connectionless DLPDU to any other
DLPDU or make any retry attempt on detection of an error

3.8.3.39 DLMS-user

user of the DL-Management service, generally, of the DLM bus configuration service

3.8.3.40 DLMSDU

service |data unit sent or received by a DLMS-user, generally, witi\structure-a content

specifiefl by this standard

3.8.3.41 DLSDU-length

length in octets of an item of DLS-user-data

3.8.3.42 forwarding-bridge-DLE

DLE thd
and whigh can be configured to forward

al links,

3.8.3.43

Provide$ reliable communy
DL-dataldelivery.

bne-way

3.8.3.44 general
channel| which pr$| S iabls jications for higher layer protocols that depend on
classicdl one-way D i

3.8.3.44

channel| Mhich\ prevides ¥eliable communications for higher layer protocols that depend on

3.8.3.46

channelbwhich-canperform Granulationand-Assembly.

ot

3.8.3.47 GRANULAR method

channel on which each DLSDU is transferred in one or more Grains.

NOTE When the Calling DLS-user on a GRANULAR channel submits DLSDUs longer than the data “payload” of the
DLPDUs now in use on this bus (that is, the DLSDU-length exceeds the configured max-data-length of the bus), the
DLE granulates (segments) each DLSDU into multiple DLPDUs. Each grain carries a one octet header that allows
reconstruction by the called DLE of the original submitted DLSDU. The receiving DLE assembles the grains and
validates the DLSDU before delivery to the Called DLS-user..

3.8.3.48 granulation (segmentation)

see 3.8.3.47
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3.8.3.49 HLP (higher level protocol)

a DLS-user protocol

3.8.3.50 HLP-PDU

protocol information conveyed by the DLE between two or more communicating DLS-users
which are using the same HLP

3.8.3.51 host

DLE that can become a Conductor and synchronize operation of a bus, and which may source

il G gy I I tomdad Lol
and/or gink—data™ernratocatorextendedtink

3.8.3.52 1/0 channel

hardwarle interface to a “real world” transducer

NOTE This concept maps directly onto the “data transfer” channels of the prot

3.8.3.53 local link

single bps with a single Conductor

3.8.3.54 low order part of a data jifein

least significant (written as rightmost) oct

3.8.3.55

maximum length of the data fie

NOTE max-data-length is &

3.8.3.56 ma@

maximum buffer sj

3.8.3.58

maximu[n number of Group DLE addresses per local link

3.8.3.59 max-net-level

maximum depth of the nest of real links

3.8.3.60 max-time-stamp

maximum number of time-stamp buffers and messages that can be present in one DLSAP

3.8.3.61 max-trigger

maximum number of triggers that can be present in one DLSAP

3.8.3.62 message

single event or upper level protocol triggered transmission of a DLSDU
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3.8.3.63 missing node

node that is listed on the Node-List that can NOT communicate on this local link

3.8.3.64 net-ID, link-address
hierarchical identification of the subnetwork on which a DLE resides in the real network

topology, identifying the local link as seen from the TOP level (LO) of the extended link looking
DOWN, used by DLM-connectionless services

3.8.3.65 node

At £t o N\ 4 ! [N AT " [POR |
generic germ-rorme o, Sometmes—arSomeraaingttS—assSoctateGorT

3.8.3.66 node-list

list that |contains the bus configuration information for each node ?ng-port

and trigger which should be active on the local link

3.8.3.67 non-retentive buffer (queue of depth one)
buffer (¢quivalently, a queue of depth one) for which D ) presence is|cleared

immediately after the contained DLS-user-data h the DLE or read by the
DLS-usgr (or DLMS-user)

3.8.3.68 num-time-stamp

number|of time-stamp-buffers present i

3.8.3.69

starting

3.8.3.70

a param

3.8.3.71

either th

3.8.3.72

DLCEP Nal d
multi-peer DLC

3.8.3.73 QoS-set

selector that identifies, for one DLCEP, a specific set of QoS options selected from those
specified for the conformance-class in use, therby implicitly retricting the set of DLCEPs that
can support a specific DLS-user in a matching role, that is, those DLCEPs that can participate
in a specified DLS-user protocol

3.8.3.74 retentive-buffer

buffer for which transmission or reading of the DLSDU does not cause the DLE to empty the
buffer, where the sending DLS-user clears the buffer by writing to it and the receiving DLE
overwrites the value in the buffer when it receives a new DLSDU
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3.8.3.75 scan-rate

number of slots per second assigned to a channel

3.8.3.76 slot

basic unit of time allocation on a bus

3.8.3.77 source DLSAP

DLSAP that initiates the transfer of a message using the DLM-connectionless method

2003(E)

3.8.3.7 subscriber DLCEP

DLCEP fhat attempts to receive the DLPDUs present in the slots assi
on a mylti-peer DLC

3.8.3.79 system

extended link with all of its attached DLEs

3.8.3.80 system manager

agent which sets up the system configdration i
operatign of the system

3.8.3.81 synchronizer-DLE

synchro
support

3.8.3.82

attributg

3.8.3.83

recordin rfent with an external signal and appending the record

stamp t Event message
NOTE appended to the message may be approximately concurrent with the time th
Event ocdurred, evenif the £vent message is transmitted much later.

channel

ion and

oes not

pcted by

bd time-

b relevant

3.8.3.84_ transmission Delay

any unwanted delay in transmitting transducer readings

3.8.3.85 transparent data conveyance

guarantee that for each DLPDU transmitted, the called DLS-user receives either an error

indication or exactly the “data” submitted by the calling DLS-user

3.8.3.86 UNITARY Method:

channel on which a complete DLSDU is always transferred in a single Transfer DLPDU.
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3.8.3.87  VID (of a DLE)

externally visible identification of a DLE and its contained objects, identical to the DLE’s DLEA
and used by DLM-connectionless services

3.8.3.88 virtual topology

connection mode topology assigned by the Bus-configuration DLMS-user, which need not map
directly to physical topology.

3.9 Type 7: Additional Data Link Service terms and definitions

3.9.1 acknowtedgementresponsebBtPDBY

information that the recipient of an acknowledged message emits in either the
proper feception of the message or the lack of available resour essage,
received by the DLE on the local link that emitted the message wh cknow-
ledgemgnt

3.9.2 basic cycle

sequenge of scanning by the Bus Arbitrator of:

a) a sef application messages|,

b) plus

c) plus

d) plus

3.9.3

success

394

DLE that controls eas

NOTE A vork.
3.9.5

portion and the
type of éxchange

3.9.6 destination address

three octets specifying the DL-segment of the DLE to whom the message is sent, and the
destination DLSAP’s sub-address within the local link

3.9.7 DL-segment, local link

set of devices that respect the DL-protocol and that are interconnected through a PhL. Only
one Bus Arbitrator is active on a single DL-segment

3.9.8 DLCEP-identifier

two octets specifying a link-local DLCEP-identifier associated with a system variable. A
DLCEP-identifier uniquely designates a single DL-accessible variable within the local link
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3.9.9 DLCEP-identifier DLPDU

information that a Bus Arbitrator emits to allocate the local link to a data publisher for the
purpose of exchanging a variable

3.9.10 end of message transaction indication DLPDU

information that the source entity of a message emits in order to return link access control to
the Bus Arbitrator at the end of a message transaction

3.9.11 identified variable (or simply "variable")

DLLSy A H o o ”A__ = , ol N HPY adifi o oo oo Ao £ g

3.9.12 | invalid DLCEP-identifier

a DLCEP-identifier not recognized locally

3.9.13 | macrocycle

set of basic cycles needed for all cyclical DLCEP-identi

3.9.14 | message DLPDU identifier

information that a Bus Arbitrator emit
transfer

iessage

3.9.15

informa U. This

informa

3.9.16

action b

NOTE T
3.9.17

variable

3.9.18

the infokrm explicit

request for a

3.9.19 request response DLPDU

the information that the initiator of an explicit request for a buffer transfer emits in response to
a request identifier DLPDU. This information is received by the Bus Arbitrator

3.9.20 source address

three octets specifying the local link-id of the entity sending the message, and the source
DLSAP’s sub-address within the local link

3.9.21 subscribed identified variable

variable that corresponds to a DLCEP-identifier for which the DLE receives data
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3.9.22 triggered message scanning

function of a Bus Arbitrator that makes it possible to transfer messages

3.9.23 triggered periodic scanning of messages

function of a Bus Arbitrator that makes it possible to request triggered message exchanges

cyclically

3.9.24 triggered periodic scanning of variables

function of a Bus Arbitrator that makes it possible to request triggered variable transfers

cyclicall

3.9.25 | triggered scanning of variables

function|of a Bus Arbitrator that makes possible the non-cyclical

3.9.26 | turnaround time

SILENCE indication from the PhL, and the reception
subsequent DLPDU, signaled by an ACTIVITY indi
given stption

3.9.27 | variable response DLPDU

information that a data producer emits i
alerts data consumers to thereleva

3.10 Type 8: Additi 3 ice 5 and definitions

3.10.1 device@

slave orlmaster

3.10.2

two octe properties of a slave

3.10.3

group of slaves in capSecutive order

bl of the
red in a

LCEP-identifier DLPDU, whlich also
time-proximate DLPDU.

3.10.4 DL-segment level

nesting level number of a DL-segment

3.10.5 master

DL-entity controlling the data transfer on the local link and initiating the medium access of the

slaves by starting the DLPDU cycle

3.10.6 slave

DL-entity accessing the medium only after being initiated by the preceding slave or master
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4 Symbols and abbreviations

4.1 Common symbols and abbreviations

NOTE Many symbols and abbreviations are common to more than one protocol type; they are not necessarily used
by all protocol types.

411 DL- Data Link layer (as a prefix)
4.1.2 DLC DL-connection

4.1.3 DLCEP DL-connection-end-point
41.4

4.1.5 DL-layer

4.1.6 DLPCI DL-protocol-control-information

4.1.7 DLPDU DL-protocol-data-unit

4.1.8 DLM DL-management

41.9 DLME DL-management Entity (the
DL-management)

4110 [DLMS DL-managerientSe

4111 (DLS DL-service

4.1.12 |DLSAP

DL-service-ac cest

4113 (DLSDU nit
4.1.14
4.1.15
4.1.16
4.1.17
4.1.18

4.1.19 uality of service

4.2 Type 1: Additional symbols and abbreviations

4.2.1 DLSEP DL-schedule-end-point

4.3 Type 2: Additional symbols and abbreviations
4.3.1 MAC ID the DL-address of a node
4.3.2 MDS medium dependent sublayer

4.3.3 NUT network (actually, local link) update time
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NOTE The use of the term “network” in the preceding definition is maintained for historic reasons, even though the
scope involved is only a portion of a single DL-subnetwork.

4.3.4 SMAX MAC ID of the maximum scheduled node
4.3.5 Tx transmit

4.3.6 TUI table unique identifier

4.3.7 UCMM unconnected message manager

4.3.8 UMAX MAC ID of maximum unscheduled node
4.3.9 USR unscheduled start register

4.4 Type 3: Additional symbols and abbreviations
4.4.1 ACK Acknowledge(ment) DLPDU

4.4.2 cnf confirm primitive

4.4.3 CS DLS: Clock Synchronizatioy

4.4.4 (DA

4.4.5
4.4.6 ogical
4.4.7 he
4.4.8 P-

hin the
4.4.9
4.4.10 ddress extension bit of a DLPDU
4411 |(FC rame control (DLPDU type) field of a DLPDU
4412 (G GAP update factor — the number of token cycles between GAP

maintenance (undate) cvcles

4413 HSA Highest station address installed (configured) on this fieldbus
4414 ind indication primitive
4415 IoM Isochronous Mode
4416 LMS List of Master stations
4417 LR DL/DLM_status: Local resource not available or not sufficient
4418 LS DL/DLM_status: Local service not activated at DLSAP or local

DLSAP not activated

4419 MSRD DLS: Send and Request Data with Multicast Reply
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4.4.20

4.4.21
4.4.22

4.4.23

4.4.24
4.4.25

4.4.26

4.4.27

4.4.28

4.4.29

4.4.30

4.4.31

4.4.32

4.4.33
4.4.34
4.4.35
4.4.36

4.4.37

4.4.38

4.4.39

4.4.40

4.4.41

4.4.42

4.4.43
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NA DL/DLM_status: No acknowledgement/response (DL/DLM_status of
the service primitive)

NIL locally existing value, but not fixed by IEC 61158-3

NO DL/DLM_status: Not ok

NR DL/DLM_status: No response — DL/DLM-data acknowledgement
negative and send data ok

NS Next station, the station to which this Master will pass the token

OK DL/DLM_status: Service finished according to the rules

RDH DL/DLM_status: Response DL-data high and esource{or' pend
data

RDL DL/DLM_status: Response DL/DLM-dataow for
send data

req request primitive

RR DL-data

RS

pmedgement negative)
primitive)

tensiori(s) of a DLPDU — conveys S_SAP_index

S_ 8ource-service-access-point — a DLSAP which identifies the Ipcal
DLS-user which initiates a transaction.

SSSAP_index Source-service-access-point index —a component of a DLSAIP-
address which designates that DLSAP wiihin the DLE at which the
transaction is being initiated

SYN Synchronizing bits of a DLPDU (period of IDLE) — it guarantees the
specified DLPDU integrity and facilitates receiver synchronization

SYNCHT Synchronization telegram, indicates the start of a new cycle in loM

tBIT Bit time, DL-symbol period — the time to transmit one bit on the
fieldbus ; 1/(data signaling rate in bit/s)

TeT Cycle Time - the requested duration for one cycle in IoM

Tqui Quiet time, transmitter fall time (line state uncertain time) or repeater

switch time or both — the time a transmitting station needs to wait
after the end of a DLPDU before enabling its receiver
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4.4.44

4.4.45

4.4.46

4.4.47

4.4.48

4.4.49

4.4.50

4.4.51

4.4.52

4.4.53

4.4.54

4.4.55

4.5

none

4.6

4.6.1
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6
4.6.7

4.6.8

— 45—

TrRDY Ready time — the time after which the transmitting master will expect
a reply DLPDU

TRR Real rotation time — the time between the last successive receptions
of the token by the observing master station

TS This station

Tspi Station delay of initiator — the time a master station will wait before
sending successive DLPDUs

Tspr Station delay of responder — the actual time a responder needs to
generate a reply DLPDU

TSET Setup time — the time between an event (for example,i SYN
timer expired) and the necessary reaction ng a
receiver)

TSH Time shift — the time a real isochrono6 e

pe’6: Additional symbols and abbreviations

requested duration for one cycle i

ly

g of a

ty and

[ aldi ving
he_required. i tion
eforeit detécts a bus fault

5’ for high and low priority transactions, erfors

64K

B or Q
CEP_sel
ConfigDB
DLC
DLEA
SAP_sel

TDMA

2'%=65536

Buffer or Queue

a DLCEP selector within a DLE
Configuration Data base
DL-connection, also, a Channel-
The symbol for a DLE-address

a DLSAP selector

Time Division Multiple Access
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4.7 Type 7: Additional symbols and abbreviations
4.7.1 BA Bus Arbitrator
4.7.2 B_Dat_Cons Buffer which contains the value of the subscribed data

4.7.3 B_Dat_Prod Buffer which contains the value of the published data

4.7.4 B_Req1/2 Buffer containing the list of DL-identifiers that are the object of a
specified explicit request for a transfer at the priority 1 (urgent) or 2
(normal)

4.7.5 RQ_Inhibit Indicator used to manage explicit requests for Hutiffe %

4.7.6 |Q_IDRQ1/2 Queue for the DL-identifiers requested, reégive atlpriority
1 (urgent) or 2 (normal)

4.7.7 Q_Msg_Aper Queue which contains messages iated

with aperiodic exchanges

4.7.8 Q_Msg_Cyc iated

4.7.9 Q_Req1/2 Queue contaihihg at are the object ¢f a
free explicit re ¢ S priority 1 (urgent) or 2
(normal)

4.8 Type 8: Additional's

9

none
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5 Conventions

5.1 General conventions

This part of IEC 61158 uses the descriptive conventions given in ISO/IEC 10731.

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.

51.1 Parameters

Service primitives, used to represent service user/service provider interactions (see ISO/IEC
10731),[convey parameters that indicate information available in the user/pfovider interaction.

This pait of IEC 61158 uses a tabular format to describe the componég the DLS
primitivgs. The parameters that apply to each group of DLS primi iRt tables
throughput the remainder of this part of IEC 61158. Each tabl 1SS ix“golumns,
containing the name of the service parameter, and a columne QI imitives and

paramefer-transfer directions used by the DLS:

— the réquest primitive’s input parameters;

— the réquest primitive’s output parameters;

— the indication primitive’s output para
— the résponse primitive’s input parame

— the cpnfirm primitive’s output parame

NOTE The request, indication, response\ and cogfirm\ p
acceptor.geliver, acceptor.submijt; a gdestor\delive itives

One paffameter (or parfof it\i in &ach row gf each table. Under the appropriatg service

es are also known as requestpr.submit,

primitivg columns, a cadeNs : ype of usage of the parameter on the primitive
and parameter d@o specifiethin theC¢ n:
M — Vparameter is\mandatory for the primitive.
U er option, and may or may not be provided depending on
ic~usdage of the DLS-user. When not provided, a defadlt value
meter is assumed.
C neterMs conditional upon other parameters or upon the environpment of
(b arameter is never present.
Some e er qualified by items in brackets. These may be

a) a parameter-specific constraint

(=) indicates that the parameter is semantically equivalent to the parameter in the
service primitive to its immediate left in the table.

b) an indication that some note applies to the entry
(n) indicates that the following note n contains additional information pertaining to the
parameter and its use.

In any particular interface, not all parameters need be explicitly stated. Some may be implicitly
associated with the DLSAP at which the primitive is issued.

In the diagrams which illustrate these interfaces, dashed lines indicate cause-and-effect or
time-sequence relationships, and wavy lines indicate that events are roughly contemporane-
ous.
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5.2 Type 1: Additional conventions
5.21 Parameters

The parameter conventions of 5.1.1 are extended as follows:

The code used to specify the type of usage of the parameter on the primitive and parameter
direction specified in the column is extended to include:

(4V) — parameter is a conditional User option, and may or may not be permitted
depending upon other parameters or upon the environment of the DLS-
user. When permitted, it may or may not be provided depending on the dy-

namic usage of the DI S-user. When permitted and nof provided, a default
value for the parameter is assumed.
The parpmeter-specific constraints are extended to include:
() indicates that the set of parameter values has an cit © the pa-
i service
ns).
>) the pa-
service
Ns).
5.2.2 Identifiers
Many o vn from
either a \ d use of
such |dent|f|ers in an implementation ft GES 58 is a
purely Ipcal issue. Neverthe ecified explicitly in these primfitives to
provide [a descriptive meaR
a) of cgnceling (aborting ) ; imiti iving i ponding
confifm primitiye;
b) for rgferring V@ q buffers
and queues, whic
c) forr ich were
crea
Adherer e0f architectural layering necessitates the presumption of distinct
non-inte spaces for the DLS-provider and each separate DLS-user, because
they maly have non=oyertapping local views. Consequently, DLS-user identifiers are reqtiired for
a) and h); whitesDL-identifiers are required for c).
5.3 Type2: Additional conventions

none

5.4 Type 3: Additional conventions

In the diagrams which illustrate the DLS and DLM interfaces, dashed lines indicate cause-and-
effect or time-sequence relationships between actions at different stations, while solid lines
with arrows indicate cause-and-effect time-sequence relationships which occur within the DLE-
provider at a single station.

The following notation, a shortened form of the primitive classes defined in 5.1, is used in the
figures.

req request primitive
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ind indication primitive
cnf confirm primitive (confirmation)

5.5 Type 4: Additional conventions

none

5.6 Type 6: Additional conventions

5.6.1 Parameters

the codg used to specify the type of usage of the parameter on the

The par'Fmeter conventions of 5.1.1 are extended to include all of those of 5.2.
direction specified in the column is extended to include:

X — availability of the parameter is determined D
imposed by the Bus Configuration DLS-use

5.6.2 Identifiers

These dre identical to the identifiers described in 5.2.

5.7 Type 7: Additional convention
The dia

a) Verti
b) Lines

c) Dotte
the a

none

tionally,
rameter

nditions

a direct

fines an



https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

- 50 - 61158-3 © IEC:2003(E)

6 Type 1: Overview of the Data Link Service

6.1 General

The DLS provides for the transparent and reliable transfer of data between DLS-users. It
makes the way that supporting communications resources are utilized invisible to these DLS-
users.

In particular, the DLS provides for the following:

a) Independence from the underlying Physical Layer. The DLS relieves DLS-users from all
direct concerns regardmg which conflgurat|on is available (for example dlrect connection, or

it ev
restrict the amount of information that can be transferred as a
NOTH
requdsts, and may reassemble received DLSDUs into those larg

c) Reli
or cdg
occuf
DLSI hployed,
misofdering can occur.
NOTH

d) Qual request
and fo agree upon a qug
QoS gdccuracy
and reliability.

e) Addrgssing. The D DLSAPs
betwgen whi @ € ificance
within a specifie DL~ e within

ropriate

tod
NOTH E e I logically
conng¢cted (o a muUN;j a and to differentiate between connections. For commonality yith other
servige definjtions, m is referred to as addressmg and the objects used to differentiat¢ between
systepis are rfer Q s beyond
that 4p

f) Sch . h internal
schefuling yof istri [ i i i itical|aspects
of theDLS, by permlttmg the DLS -user some degree of management over when ogportuni-
ties f ses and
DLCEPs.

g) Common time sense. The DLS can provide the DLS-user with a sense of time that is
common to all DLS-users on the extended link.

h) Queues and buffers. The DLS can provide the sending or receiving DLS-user with either a
FIFO queue or a retentive buffer or a non-retentive buffer (that is, one which becomes
empty after being read), where each queue item or buffer can hold a single DLSDU.

6.1.1 Overview of DL-subnetwork structuring
A DL-subnetwork consists of a set of DL-segments (links) interconnected by DL-relay entities

(bridges) which provide DL-layer-internal synchronization, coordination and routing services to
the set of interconnected DLEs.
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A DL-segment consists of a set of DLEs, all of which are connected directly (that is, without
intervening DL-relay entities) to a single shared logical communications channel, known as a

link.

A link (logical communications channel) consists of one or more physically-independent
logically-parallel cooperatively-scheduled real communications channels, which are known as

paths.

first of two paths

] providing a single (redundant) link
bridge

DLE

DLE

second of two paths
providing a single (red

ingle link

single pa

single linK DLE
A single h. A link
is made
NOTE 1 inct from
Ph-redun (ISO/IEC
7498-1).
NOTE 2 al sense,
DLEs are ent of the
specific p
6.1.2
DL-nam dentifier
space — ich serve to name objects within the scope of the data
link laygr. jects are data-link-service-access-points (DLSAPs), dpta-link-
connect , and data-link-entities (DLESs).
The DL from which DL-addresses are drawn may be partitioned into sub-spaces

of DL-adldresse

a) to clysterraddresses of the same generic function, such as

1) DLSAP-addresses naming specific DLSAPs;
2) DL-addresses naming groups of DLSAPs;
3) DL-addresses designating one or more DLCEPs; and
4) DL-addresses designating DLEs;
b) to cluster addresses for administrative purposes, such as addresses that are
1) known to be local to, and allocable by, a single DLE;

2) known to be local to a single link (DL-segment) but not to have a known specific DLE-

locality; or

3) known to have no implicit DL-locality;

c) to cluster addresses for routing purposes, such as addresses that are known to be local to a

single DL-segment or a single DLE.
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6.1.2.1 Functional partitioning of the DL-address-space
The space of DL-addresses may be partitioned functionally as follows:

a) DLE-specific DLSAP-addresses;
b) other DLSAP-addresses;

NOTE These addresses can designate at most one DLSAP within a single DLE within the entire set of
DL-interconnected DLEs.

c) group DL-addresses designating a group of DLSAPs;

NOTE These addresses are sometimes (incorrectly) referred to as group-DLSAP-addresses (see 3.3.6).
d) DLE-specific DLCEP-addresses;
e) othen DLCEP-addresses;
f) spec|fic aspects of a specific DLE; or

g) speclfic aspects of a group of DLEs.

6.1.2.2

a) DLE-specific DL-addresses, which are known tg/refer i A pe of a
speclfic DLE, and which are allocable by that DLE
b) DL-spgment (link) specific but DLE-independent I N refer to
objedts within the scope of a specific & & ich by the
DL-address-space administrator for that
c) DL-segment-independent DL-addres thin the
s-space

DL-cpnnected set of DL-segments
admihistrator for the cop S

NOTE A a/5Set of addresses to a subordinate administrator for
its sub-a the entire set of DL-connected DL-segments can
allocate 3 W nassig addresses to the DL-administrator for a specific DL-segment, or to
the local

6.1.2.3 ALk artitioning of the DL-address-space

but DLE-independent DL-addresses; or
t DL-addresses.



https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) -53 -

6.2 Types and classes of Data Link Service
There are four types of DLS:

a) a DL(SAP)-address, queue and buffer management service (defined in Clause 7);
b) a connection-mode data transfer service with four classes of service (defined in Clause 8);

c) a connectionless-mode data transfer service with three classes of service (defined in Clause
9); and

d) a time and transaction scheduling service (defined in Clause 10).
All four types of DLS are always provided; the DLS-user may choose those most appropriate

for use. Within the DLS types, the DLS-user is limited to those classes of service supported by
the selected DL-protocol implementation.

NOTE Cjasses of service are defined in detail in the clause which describes a specjfi

A DL-management Service (DLMS) is defined in Clause 11.

6.3 1uality of Service (QoS) attributes common to m nk Service

A DLS-
The term

dervices.
bntrol of

the DLS oes not
constrai

Static C ibutes are
selecteq i ktributes

for one her type
of DLS.

Most QpS attributes d then
overridden on a per-DLSAR

NOTE Thpe existence \ € attribute values and of means of setting those defqult values
can simplify use of thé SR i |emntat|ns of this DLS may provide additional levels of default QoS

beyond those specified A

Four Qg \ ransfer services apply conceptually to both conpection-
mode and cdénne G ation. The DLS- user may specify values for these a tributes
when b|ndi
assumef AL v Iues et by DL- management

a) Two |of these-four\attributes are considered dynamic; their DLSAP-address-related values
servg defaults for each appropriate DLS invocation, and can be overriddgn on an
instapce_ by instance basis.

b) The third and fourth attributes are semi-static; they are static for connectionless DLS, but
dynamic for all DLCEP-establishment requests and responses, where its value serves
merely as a default for each appropriate DLS invocation and can be overridden on an
instance by instance basis.

A fifth attribute applies only to connection-mode operation, and is dynamic for each DLCEP.
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6.3.1 DLL priority (dynamic QoS attribute)

All DLCEP establishment requests and responses, all connectionless data transfer requests,
and many DL-scheduling requests, specify an associated DLL priority used in scheduling DLL
data transfer services. This DLL priority also determines the maximum amount of DLS-user-
data that can be conveyed in a single DLPDU. This maximum is determined by the DL-protocol
specification.

The DL-protocol should support three DLL priority levels, each of which should be capable of
conveying a specified amount of DLS-user data per appropriate DLPDU. The three DLL
priorities with their corresponding ranges of conveyable DLS-user-data (per DLPDU) are, from
highest priority to lowest priority

a) URGjNT — capability of conveying up to 64 DLS-user octets per DLPDU

b) NORMAL — capability of conveying up to 128 DLS-user octets per DLRDU;

C) TIME-JAVAILABLE — capability of conveying up to 256 DLS-user octs

NOTE 1 | URGENT and NORMAL are considered time-critical priority levels(TIMESAVA|LAE i d a non-
time-critial priority level.

NOTE 2 |DLCEP establishment may negotiate URGENT to NORMAL or TI AILABLE.

The default QoS value can be set by DL-managemeént; wt is TIME-
AVAILABLE.

6.3.2

Each D
maximu
connect]

specifies upper bounds| on the
ach related instance of a seqyience of

a) the ¢

Each ca i % equest specifies an upper bound on the maximum time duration
permittg eti each related instance of a sequence of connectionlgss DLS
primitivegs”

c) the maximu 8 for’completion of a related sequence of locally-confirmed DL-UNITDATA
primitives; and
d) the ¢

— a related sequence of remotely-confirmed DL-UNITDATA primitives;

miron maximum time for completion of

— a related sequence of DL-LISTENER-QUERY primitives; or

— an instance of the DL-UNITDATA-EXCHANGE service.

Each parameter either has the value UNLIMITED or specifies an upper bound, in units of 1 ms,
from 1 ms to 60 s, inclusive. The value UNLIMITED provides compatibility with prior OSI
protocols, and provides a means for DL-CONNECT requests to remain in a “listening” or “half-
open” state. The completion status of “timeout” cannot occur on a DLS-user request which
specifies UNLIMITED.

The parameters for the DL-DATA and locally-confirmed DL-UNITDATA primitives specify intervals
less than or equal to that for the DL-CONNECT, DL-RESET, DL-SUBSCRIBER-QUERY, remotely-
confirmed DL-UNITDATA, and DL-LISTENER-QUERY primitives.
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The intervals specified are the maximum permissible delays

1) between the issuing of the specified request primitives and the issuing of the corresponding
confirm primitives; and

2) between the initiation and completion of a single instance of the specified publishing or
unitdata-exchange service.
NOTE For DLEs that do not support a time resolution of 1 ms, the requested time interval may be rounded up to

the next-greatest multiple of that resolution that the DLE does support, or to approximately 60 s if the DLE has no
sense of time.

The default QoS values can be set by DL-management; when not so set the value for each of
these QoS parameters is UNLIMITED.

6.3.3 DLPDU authentication (semi-static QoS attribute)

Each DLCEP establishment negotiation, and each connectionlesg” da 5es this
attributg to determine

a) a lower bound on the amount of DL-addressing information us provide
the alssociated DLL data transfer services;

NOTE This has a slight impact on the residual rate of DLP information

reduges the potential for misdelivery.

b) whet 2 at low-
freqyency to the DLC’s peer or subs rlber D nfirmed
DLS- '

NOTE

c) whet

NOTE These last two aspects ar

The thrge levels specifiable, wi

1) ORDINARY — each DLF ini [ fressing
information;

2) SOURCE — eac

3) MAXI rmation

poss duling actions should be executed locally; and each [sending
peer the DLC should maintain a low-frequency report pf state
inform ~ here is no DLS-user activity.

The def] SyVvalue.carnpbe set by DL-management; when not so set its value is ORDINARY.

DLCEP i b negotiate ORDINARY t0 SOURCE to MAXIMAL.

6.3.4 DL~scheduling-policy (semi-static QoS attribute)

This attribute is static for connectionless services, but is dynamic for connection-mode
services.

For each DLSAP-address, and each DLCEP, the DLS-user can override the normal (implicitly-
scheduled) DLL policy of providing the requested DLS as soon as possible, and instead can
defer any inter-DLS-user communication required by a DL-DATA or DL-UNITDATA request DLS-
primitive until that deferral is cancelled by an involved DLS-user. A DL-COMPEL-SERVICE
request, specifying the affected DLSAP-address or DLCEP, permits the continued execution of
just a single deferred in-process request or response DLS-primitive. Only DL-services that
provide DLS-user intercommunication are affected by this attribute.

NOTE DLC support services such as DL-CONNECT, DL-RESET and DL-DISCONNECT, and intra-DLS-provider
services such as DL-SUBSCRIBER-QUERY and DL-LISTENER-QUERY, are not affected by this attribute.

The two choices are:
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a) IMPLICIT — any required communications with peer DLS-user(s) from this DLSAP-address,
or from this DLCEP, will occur as soon as possible;

NOTE

The choice IMPLICIT is incompatible with a DLCEP which is bound as sender to a buffer, because

writing to a buffer does not trigger transmission. Thus the only usable choice for a sending buffer is EXPLICIT.

b) EXPLICIT — any required data or unitdata communications with peer DLS-user(s) from this
DLSAP-address, or from this DLCEP, will occur only when the deferral is explicitly cancelled
by an involved DLS-user.
NOTE Possible use of previously scheduled communications opportunities makes it possible for this deferral

and subsequent release to result in earlier communications with the peer DLS-users than that provided by the
IMPLICIT alternative.

The default QoS value cannot be set by DL-management; its value is always IMPLICIT.

6.3.5

This att
and to

DLCEPs.

Each D
which a
Four ty
SYNCHR
case wh

DL-timeliness (dynamic DLCEP QoS attributes)

pes of DL-timeliness can be supported: R
DNIZED timeliness, and TRANSPARENT timeh
ere there is no timeliness, are shown in

types“of timeliness,

bound,
at such

criteria
DLCEP.
eliness,
and the



https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) - 57 -

Residence: Data is untimely unless read within the window

DL-Time w R W+ + DT
_> / / T T T
V4 7/
0
DT
buffer write buffer read
start of time interval end of time interval

Update: Data is untimely unless written within the window
DL-Time s w SQ\DT
L T T AN
0 7 7/
DT
synchronizing event buffer write
start of time interval (\ endof time interval
(7 EKO
Synchronized: Data is untiWﬂ n aw within the window
DL-Timg s W R St + DT
> /7 T S T T
7 7/
0
buffer read
Q\ end of time interval
ransparen Weliness is unchanged
\\
None:™ Data is untimely
Legend
{7 DL-event: DLS-user/DLE interaction, DL-buffer read, DL-buffer write, DL-timeout
<--------- > window size interval DT

Figure 5 — Types of DL-timeliness
In terms of elapsed DL-time and events at the assessing DLCEP

a) RESIDENCE timeliness is an assessment based upon the length of time that a DLS-user
datum has been resident in a buffer, which is the time interval between

1) the moment when the buffer is written (by a DL-PUT request primitive, or by reception
into the buffer at a DLCEP); and
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2) the moment when the buffer is read (by a DL-GET request primitive, or by transmission
from the buffer at a DLCEP);

DL-timeliness = 0 < (RT-WT) < AT (Eq. 1)

NOTE This type of timeliness was called Asynchronous in prior national standards.
b) UPDATE timeliness is an assessment based upon the time interval between

1) the moment of occurrence of a multi-DLE synchronizing event (a DL-BUFFER-RECEIVED
indication or DL-BUFFER-SENT indication); and

2) the moment when the buffer is written (by a DL-PUT request primitive, or by reception
into the buffer at a DLCEP);

DL-timeliness = 0 < (WT-ST) < AT (Eq. 2)

NOTE A type of timeliness closely related to this one was called Punctual in p

c) SYNQHRONIZED timeliness is an assessment based upon the t i timing
relatipnships between

1) the moment of occurrence of a multi-DLE synchronj i (' DLXBUFFER-RECEIVED
ihdication or DL-BUFFER-SENT indication);

2) the moment when the buffer is written (by a pception

ipto the buffer at a DLCEP); and

3) the moment when the buffer is mission
from the buffer at a DLCEP);
DL-timeliness = 0 < (W (Eqg. 3)
NOTE
d) TRAN e of the
abov r buffer
timel heliness
exist
e) No t ase the
DL-ti

The DL
conveyse
buffer ti

gr is written by a DL-PUT request primitive also| can be
ad a copy of the buffer. This DL-time is not available when the

NOTE D
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7 Type 1: DL(SAP)-address, queue and buffer management Data Link Service

7.1 Facilities of the DL(SAP)-address, queue and buffer management Data Link Service
The DLS provides the following facilities to the DLS-user:
a) A means for creating and deleting a retentive buffer, or a non-retentive buffer, or a FIFO
queue of specified depth, for use
1) in communicating DLS-user-data between a DLS-user and the DLS-provider;
2) in redistributing received DLS-user data without continuing DLS-user intervention; and
3) in facilitating DLS-user supervision of the timing of DLSDU-conveyance to peer DLS-

JSEers;
b) A me¢ans for associating an individual DLSAP-address or group DPl=>add erred to
collegtively as a DL(SAP)-address, with, and disassociating a D : om, the

DLSAP at which the request is made.

Default | values for some Quality of Service (QoS) attribut i de and
connectjonless data transfer services using the specified A S pecified
when the association is made.

be used

Additionfally, the DLS-user may specify that previous
~ pecified

for each potential direction and priority of co
DL(SAP))-address.

c) A mgans by which DLSDUs of limited ad from
a FIFO queue.
7.2 Model of the DL(SAP ' e vice

This paft of IEC 61158, uses_th t 10731,
Clause |5, Clause 5. 3 i j ons between the DLS-user and the DLS-
providel that take~pl ation is passed between the DLS-user |and the
DLS-prqvider by

The DL a local
service are not
directly fore the
DL(SAP est (re-

questorls

73 S

7.31 Constraints on sequence of primitives

This subclause defines the constraints on the sequence in which the primitives defined in 7.4
may occur. The constraints determine the order in which primitives occur, but do not fully
specify when they may occur.

The DL(SAP)-address, queue and buffer management primitives and their parameters are
summarized in Table 1. The major relationships among the primitives at a single DLE are
shown in Figure 6.
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Table 1 — Summary of DL(SAP)-address, queue and buffer management
primitives and parameters

Service Primitive Parameter
Buffer or queue creation DL-CREATE (in  Buffer-or-queue DLS-user-identifier,
request Queuing policy,

Maximum DLSDU size,
out Status,
Buffer-or-queue DL-identifier)

Buffer or queue deletion DL-DELETE request | (in  Buffer-or-queue DL-identifier,
out Status)
DL(SAP)-address activation DL-BIND request (in  DL(SAP)-address DLS-user-identifier,

DI (SAP)-address
DL(SAP)-role,

Sending-buffer,

Default-QoS-@s-
out Status,
DL(SAR)-address D

DL(SAR)-address deactivation DL-UNBIND request
Update|buffer DL-PUT request
Copy blffer or dequeue DL-GET xequest

DLS-user-data,
(N S-user-data-timeliness)

NOTE |DL-identifiers in par a\ﬁsbgned }ﬁe DLS-provider and used by the DL S-
user to|designate a specific RL(S LCEP] s ule, buffer-or-queue to the DLS-proviger at
the DL$ interface. DLS-use ifi j rs are Jlocal and assigned by the DLS-user and {sed
by the DLS-provider to designate ifi ress, DLCEP, schedule, buffer-or-queue t¢ the
DLS-user at the D},S\int face.

AR
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a) Connectionless / b) Connection-mode
DL(SAP)-Address, DL(SAP)-Address,
Buffer and Queue Buffer and Queue
Management Management
possible possible
DL-C REATE request DL-C REATE request
—’
DL-BIND request| DL-C ONNECT request |
( possible ¥ / DL-PUT request
DL-PUT request | > =1
| T o« AL
‘ DL-U NITDATA request| ‘
‘ or ‘
‘ DL-U NITDATA indication
«— |
‘ possible
DL-GET request L
N 7]
DL-U NBIND request
—’/_
possible possible
t -D ELETE request
) —b
NOTE 1 |Primitives wijthin the outlined\areas\¢anN\pe repeated many times between instances of the primit|ves in
the encloging areas
NOTE 2 [The entire ri act of the\figure isanother alternative to the outlined area of the left-hand|part of
the figure t 8 etween instances of the primitives in the left-hand encloging
area.
NOTE 3 a primitives both can be used earlier and later than shown.
Figure ) K imitives for the DL(SAP)-address, queue and buffer management DLS
7.4 DL(SAR < gueue and buffer management facilities
DL(SAP|)-address agement facilities bind a DL(SAP)-address to, and unbind a previously

bound DL(SAP)-address from, the DLSAP at which the primitive is invoked. Such a binding is

required while communicating using the specified DL(SAP)-address.

Queue and buffer management facilities permit, but do not require, a DLS-user to use retentive
or non-retentive buffers or specified depth FIFO queues when employing the DLS-provider’s
data communications facilities. (See Figure 7.) Since these buffers and queues are managed
by the DLS-provider, they support DLS-user interactions and data transfer and scheduling

paradigms not available with DLS-user-based queuing.
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sending receiving
DLS user DLS user
explicit implicit explicit "immediate"
buffer u%ue queue buffer uF;ue delivery
q (0S| default) q (0S| default)
A A
v local
DLE
h 4
h 4
o) momer]
7 -tan
queye
max
N
depth A V4
DLSDU transmission
Figure 7 — Supported methods of data manage and delivery
7.41 Create
7.411 Function
The cre or non-
retentivlr onstrained association with a DLSAP —
either t P. The resulting buffer or FIFO queue
initially
NOTE Thi anagement actions, which are beyond the scope of this
standard.
7.4.1.2
Table 2{i andparameters of the create buffer or queue DLS
DL-CREATE Request
Parameter name input output
Buffer-or-queue DLS-user-identifier M
Queuing policy M
Maximum queue depth C
Maximum DLSDU size M
Status M
Buffer-or-queue DL-identifier C
7.4.1.21 Buffer-or-queue DLS-user-identifier

This parameter specifies a means of referring to the buffer or queue in output parameters of
other local DLS primitives which convey the name of the buffer or queue from the local DLE to

the local DLS-user.

The naming-domain of the buffer-or-queue DLS-user-identifier is the DLS-user’s local-view.
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7.41.2.2 Queuing policy
This parameter specifies whether to create either

a) BUFFER-R — a retentive buffer, whose contents are not affected by being read, which can be
overwritten (as a single atomic action) by either the DLS-provider or DLS-user, and which
can be used only with the connectionless unitdata-exchange and connection-oriented data
services; or

b) BUFFER-NR — a non-retentive buffer, which is set empty after being read, which can be
overwritten (as a single atomic action) by either the DLS-provider or DLS-user, and which
can be used only with the connectionless unitdata-exchange service; or

C) QUEUE — a FIFO queue of maximum depth K which contains between zero and K DLSDUs,
whiclh will reject attempts to remove DLSDUs when empty and to append DLSDUs-when full,
and which can be used with the connectionless unitdata-transfer connectjon-priented
data |services, and for DLSDU-receipt with the connectionless unitda vice.

The vallies of the Queuing Policy are BUFFER-R, BUFFER-NR and QUE

NOTE 1 |Buffer and queue bindings result from DL-BIND request, DL-CONNK v response
primitives|

NOTE 2 |An explicit queue needs to have one output binding and at 1€ c binding Yo be usefu]. Multiple
input bindings provide a means of coalescing inputs from many-sou i ingte,_gyeue. Multiple output
bindings are not permitted, because a queue-not-empty conditio i Smission to be attgmpted at
the DLCEP, or from the DLSAP-address, to which the queue is

NOTE 3 \ ing to be
useful. M the buffer
at any tim re useful,
to share Ched data
within brig

NOTE 4 be useful.
Multiple i eful; their
existence

NOTE 5 bse users
which had Ps) before
the overw I to retain
the most

7.4.1.2.

This pa yher_the Queuing Policy parameter has the value QUEUgE. When
present] this pe S i K, the maximum number of items in the associated queue.
The sug 3 ree (3),
and fou

NOTE In
a) valuep greaterthan fo

b) the valu€, zero (0), cre€ating a null queue.

7.4.1.2.3 Maximum DLSDU size

This parameter specifies an upper bound on the size (in octets) of DLSDUs that can be put into
the buffer or queue. The maximum size permitted for such DLSDUs may be constrained by a
companion DL-protocol specification and by DL-management

NOTE This parameter does not preclude implementations from using a fixed, small set of record sizes when
allocating buffers or entries in a queue.

7.41.2.4 Status

This parameter allows the DLS-user to determine whether the requested DLS was provided
successfully, or failed for the reason specified. The value conveyed in this parameter is as
follows:

a) “success”;

b) “failure — insufficient resources”;
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c) “failure — parameter violates management constraint”;
d) “failure — number of requests violates management constraint”; or
e) “failure — reason unspecified”.

NOTE  Addition to, or refinement of, this list of values to convey more specific diagnostic and management
information is permitted in a DL-protocol standard that provides services as specified in this clause of IEC 61158-3.

If the status is “success”, then the created buffer or queue is subject to the following
constraints:

1) If a BUFFER-NR or BUFFER-R was created, then it can be written explicitly either
— by one priority of a receiving DLSAP-address whose DL(SAP)-role is INITIATOR,

ONSTRAINED RESPONDER Or UNCONSTRAINED DIZQD(\NI'}I:D;

— Ry a receiving DLCEP; or

— By a DLS-user through a DL-PUT request primitive, if no othe S to\yrite the

Ruffer.
It is not [permitted to bind such a buffer so that it is written from fwo dist
2) If a BUFFER-NR or QUEUE was created, then it can be read

— k

— k

— read the

Ruffer.

It is not
7.41.2.%
This pa request
primitivd LS-user
a meansg of refer imitives
which convey th
The nan

7.4.1.3

The seq
defined |i

7.4.2 Delete

7.4.2.1 Function

The delete buffer or queue DLS primitive can be used to delete a buffer or queue created by an
earlier create buffer or queue DLS primitive.

NOTE 1 This primitive can only be used to delete a buffer or queue that was created by a prior DL-CREATE request
primitive; it cannot be used to delete a buffer or queue that was created by prior local DL-management actions.

NOTE 2 This facility may also be provided by local DL-management actions, which are beyond the scope of this
standard.

7.4.2.2 Types of parameters

Table 3 indicates the primitive and parameters of the delete buffer or queue DLS.
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Table 3 — DL-buffer-and-queue-management delete primitive and parameters

DL-DELETE Request
Parameter name input output
Buffer-or-queue DL-identifier M
Status M
7.4.2.2.1 Buffer-or-queue DL-identifier

This parameter specifies the local DL-identifier returned by a successful prior DL-CREATE
request primitive whose buffer or queue has not yet been deleted. The DLS-provider will
release [the local DL-identifier and associated DLS-provider resources.

The DL$-user may not delete a buffer or queue that is still associated

NOTE Spch associations can occur only as a result of a DL-BIND request, or/D ponse, or
of DL-mapagement action.

7.4.2.2.2 Status

This pafameter allows the DLS-user to determine rovided
successfully, or failed for the reason specified. The v4d 7 ris as
follows:

a) “sucgess’;

b) “failure — resource in use”;
c) “failure — management-controlled rgsou

" g
d) “failu %

NOTE ) values to) Convey more specific diagnostic and mahagement
informatig k 8 gnda a evides services as specified in this clause of IEC|61158-3.

7.4.2.3

The sed { sating ahd later deleting a buffer or queue is defined in the
time seq ig N

7.4.3
7.4.31
The bin dress DLS primitive is used

a) to aspocjate a DL(SAP)-address with the DLSAP at which the primitive is invoked;

b) to establish the DL(SAP)'s role, if any, when participating in the DL-Unitdata and
DL-Unitdata-Exchange connectionless services at that DL(SAP)-address;

c) to associate up to six previously created retentive buffers or non-retentive buffers or limited-
depth FIFO queues with the various priorities and directions of potential data transfer at the
specified DL(SAP)-address; and

d) to specify default values for some Quality of Service (QoS) attributes for connection-mode
and connectionless data transfer services using the specified DL(SAP)-address.

NOTE This facility may also be provided by local DL-management actions, which are beyond the scope of this
standard.

7.4.3.2 Types of parameters

Table 4 indicates the primitive and parameters of the bind DL(SAP)-address DLS.
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7.4.3.2.1 DL(SAP)-address DLS-user-identifier
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This parameter specifies a means of referring to the DL(SAP)-address in output parameters of
other local DLS primitives which convey the name of the DL(SAP)-address from the local DLE

to the lo

cal DLS-user.

The naming-domain of the DL(SAP)-address DLS-user-identifier is the DLS-user’s local-view.

7.4.3.2.2 DL(SAP)-address

This parameter specifies an individual local DLSAP-address or group DL-address to be
associated with the invoking (necessarily local) DLSAP.

7.4.3.2.
This pa

Iocal DL
DL(SAP|
queue,

parame

3 DL(SAP)-role

SAP (to which this DL(SAP)-address is being bound):
)-address may have an associated DLCEP and the pe
explicit queue or explicit buffer) to the DL(SAP)%s

er are specified in Table 5.

Table 4 — DL(SAP)-address- manage

TA and
4s at the
hether the

ings |(implicit

for this

Parameter name

/ input output
DL(SAP)-address DLS-user-iden fler M
DL(SAP)-address N M
DL(SAP)-role < ( o M
Indicate-nulPt{NlTbMA-‘ExWGE\tQWS C
Remoje-DLEAP 4ddess N c
Receiv%g /hffeﬁor qu&{e b\h@ng}s\
URGENT-Quffexcor- eu&@e\}&)&er u
NORI\(L}\\ﬂQr o\q\uéug DL- Qentlfler U
WNlL)\QLE\Quff\\or queue DL-identifier U
Se}qing-ﬁrﬁ\gr-&-qu&{e/gindings
< \@G@Mffer-&-queue DL-identifier Cu
\NQR\I%AL-}\JM-queue DL-identifier Cu
TIMNAlLéBLE-buffer-or-queue DL-identifier Cu
Default QoS as sender
DLL priority Cu
DLL maximum confirm delay
on DL-CONNECT, DL-RESET, DL-SUBSCRIBER-QUERY Cu
on DL-DATA Cu
on locally-confirmed DL-UNITDATA Cu
on remotely-confirmed DL-UNITDATA, Cu
DL-LISTENERQUERY, DL-UNITDATA-EXCHANGE
DLPDU authentication CuU
DL-scheduling-policy Cu
Status M
DL(SAP)-address DL-identifier C
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Table 5 — DL(SAP)-role constraints on DLSAPs, DLCEPs and other DLS Primitives

sending receiving UNITDATA-
DLSAP- DL(SAP)- DLCEP DL-UNITDATA EXCHANGE
DL(SAP)-role address address permitted Request Indication Indication

bindings | bindings permitted possible possible
BASIC 1Q, EQ 1Q, EQ yes yes yes no
GROUP — 1Q, EQ no no yes No
INITIATOR EB EB, EQ no no no yes
CONSTRAINED RESPONDER EB EB, EQ no no no yes
UNCONSTRAINED RESPONDER EB EB, EQ no no no yes
Key
— : not|applicable 1Q :implicit queue on transmit, immediate (as soon as po le) deliv on| receipt
EQ : explicit queue EB: explicit retentive or non-retentive buffer /\

The defpult value for this parameter is BASIC.

NOTE The roles of INITIATOR, CONSTRAINED RESPONDER, and UNCONS
previous mational standards.

port migration from

7.4.3.2.31
This Boplean parameter is present w er has the value INITIATOR,
CONSTRAINED RESPONDER, Oor UNCONSY . e¢n present, the indicpte-null-
UNITDATA-EXCHANGE-transactions param specifies an instance of a UNITDATA-
EXCHAN address generates a DL-UNITDATA-
EXCHANEE indication even when no DL

ddressed

NOTE 1 ¢
. In othelDKzprotocols¥in which all DLS-users are on the same pnbridged

remote pger DLS-user was still pe
local link,|this attestation is [someti

NOTE 2 | UNITDATA-EXCHA e indicate-null-UNITDATA-EXCHANGE-transactions parameter are
covered ifn Clause
7.4.3.2.

he DL(SAP)-role parameter has the value CONSTRAINED
parameter specifies an individual DLSAP-address, specifying
service may be initiated only from the specified DLSAP-

When pgresent, each buffer-or-queue DL-identifier parameter specifies the local DL-identifier
returned by a successful prior DL-CREATE request primitive (or DL-management action) that
created a buffer or queue, which has not yet been deleted.

When the DL(SAP)-role parameter has the value BASIC or GROUP, then

a) explicit bindings to a buffer are not permitted;
b) explicit bindings to a queue are permitted; and

c) if no binding at a given DLL-priority exists, then the DLSAP-address is implicitly bound at
that priority to the default OSI delivery service, which is immediate (as soon as possible)
delivery.

When bound as in b), the maximum-DLSDU-size for each specified receive queue should
accommodate the maximum amount of DLS-user data permitted within a single DLPDU of the
priority corresponding to the binding, as specified in 6.3.1.
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When the DL(SAP)-role parameter has the value INITIATOR, CONSTRAINED RESPONDER, or
UNCONSTRAINED RESPONDER, then

d) explicit bindings to a buffer are permitted;

e) explicit bindings to a queue are permitted; and

f) if no binding at a given DLL-priority exists, then it is not possible to receive a DLSDU of that
priority at that DLSAP-address.

NOTE If a queue is bound to the receiving (DLS-provider to DLS-user) direction of data transfer at a DL(SAP)-
address at a specified priority, as in b) or e), then the DLS-user has specified the maximum number of queued
received DLSDUs, and can choose when to process those DLSDUs.

7.4.3.2.41 Urgent buffer-or-queue DL-identifier

When permitted, specifying a buffer-or-queue DL-identifier results in the identified uffer or

queue being bound to the DLSAP for use in reception at URGENT priori

7.4.3.2.4.2 Normal buffer-or-queue DL-identifier

When p uffer or

queue b

7.4.3.2.4.

When p uffer or

queue b

7.4.3.2.

dentifier
on) that

When p
returneqg
created

When th

a) expli
b) expli

c) if no ound at

NOTE
address 2
attempted

h DLSAP-
3 er will be
, as appropriate\\ when the queue is non-empty.

When the/,BDE(SAP)-fole parameter has the value INITIATOR, CONSTRAINED RESPONDER, or
UNCONS[TRAYNED RESPONDER, then

1) explicit bindings to a buffer are permitted;

2) explicit or implicit bindings to a queue are not permitted; and

3) if no binding at a given DLL-priority exists, then it is not possible to source a DLSDU at that
priority from that DLSAP-address.

When the DL(SAP)-role parameter has the value GROUP, then no bindings are permitted or
implied; it is not possible to attribute a group DL-address as the source of a DLSDU.

7.4.3.2.5.1 Urgent buffer-or-queue DL-identifier

When permitted, specifying a buffer-or-queue DL-identifier results in the identified buffer or
queue being bound to the DLSAP for use in transmission at URGENT priority.
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7.4.3.2.5.2 Normal buffer-or-queue DL-identifier

When permitted, specifying a buffer-or-queue DL-identifier results in the identified buffer or
queue being bound to the DLSAP for use in transmission at NORMAL priority.

7.4.3.2.5.3 Time-available buffer-or-queue DL-identifier

When permitted, specifying a buffer-or-queue DL-identifier results in the identified buffer or
queue being bound to the DLSAP for use in transmission at TIME-AVAILABLE priority.

7.4.3.2.6 Default QoS as sender

The DL
connect]
values

DLSAP-

When t
UNCONS

be abse

as sendgr are irrelevant and should be absent.

7.4.3.2.6.1 DLL priority

This Q@S attribute is not relevant whgn ITIATOR,
CONSTRAINED RESPONDER, UNCONSTRAI

7.4.3.2.6.2 DLL maximum confir

This QpS attribute is 4 ; : (SAP)-role parameter has the value
CONSTRAINED RESPONDER, 5 R RESPONDER, or GROUP, and thus should be alpsent.
7.4.3.2.6.3 @D

This QoS attribute™s on the DL(SAP)-role parameter has the value GRqQuP, and
thus sh -

7.4.3.2.6.

This Qo |ut is\hot televant when the DL(SAP)-role parameter has the value INITIATOR,
CONSTR INCONSTRAINED RESPONDER, or GROUP, and thus should be absent.
7.4.3.2.

This parameterattows—theBtS=usertodetermine—whethertherequested—BtS—wasprovided
successfully, or failed for the reason specified. The value conveyed in this parameter is as
follows:

a) “success’;

b) “failure — insufficient resources”;

c) “failure — DL(SAP)-address invalid or unavailable”;

d) “failure — DL(SAP)-role not supported”;

e) “failure — remote DL(SAP)-address invalid”;

f) “failure — invalid buffer or queue binding”;

g) “failure — parameter inconsistent with DL(SAP)-role”;

h) “failure — parameter violates management constraint”;

i) “failure — number of requests violates management constraint”; or

j) “failu

re — reason unspecified”.
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NOTE  Addition to, or refinement of, this list of values to convey more specific diagnostic and management
information is permitted in a DL-protocol standard that provides services as specified in this clause of IEC 61158-3.

7.4.3.2.8 DL(SAP)-address DL-identifier

The DL(SAP)-address DL-identifier parameter is present when the status parameter indicates
that the DL-BIND request primitive was successful. The DL(SAP)-address DL-identifier
parameter gives the local DLS-user a means of referring to the DL(SAP)-address in input
parameters of other local DLS primitives which convey the name of the DL(SAP)-address from
the local DLS-user to the local DLE.

The naming-domain of the DL(SAP)-address DL-identifier is the DL-local-view.

7.4.3.3 Sequence of primitives
The sequence of primitives in

a) binding a DL(SAP)-address to the invoking DLSAP, and optiqna indi Dr more
buffers or queues to the DL(SAP)-address; and

b) laterjunbinding the DL(SAP)-address and buffers or quey

is defingd in the time sequence diagram of Figure 6.

744 Unbind

7.4.4.1 Function

The unbind DL(SAP)-address DLS priritive is
invokind DLSAP. Any buffers or queue tha

were exp
also unlhound from that D % i

-address that was bound to the DLSAP py a prior
)-address that was bound to the DLSAP by prior

ounbind a DL(SAP)-address from the
)y bound to the DL(SAP)-addfess are

NOTE 1 | This primitive cap only e use
DL-BIND rlequest primitive. [t ¢a &

local DL-rhanagement actio
NOTE 2 [This facil@v
standard.

7.4.4.2

-management actions, which are beyond the scdpe of this

Table 6|indi imiti d parameters of the unbind DL(SAP)-address DLS.

DL-UNBIND Request

Parameter name input

n o 4if A
eSS T—1GeRtHet v

7.4.4.21 DL(SAP)-address DL-identifier

This parameter specifies the local DL-identifier returned by a successful prior DL-BIND request
primitive. The DLS-provider should unbind the local DL-identifier and its associated DL(SAP)-
address, and any associated buffers or queues, from the invoking DLSAP, after first discon-
necting all DLCEPs, unbinding all buffer and queues which were bound to those DLCEPs, and
terminating all outstanding DL-UNITDATA requests associated with that DLSAP-address.
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7.4.4.3 Sequence of primitives
The sequence of primitives in

a) binding a DL(SAP)-address, and possibly buffers or queues, with the invoking DLSAP; and
b) later unbinding the DL(SAP)-address and those buffers or queues from the DLSAP

is defined in the time sequence diagram of Figure 6.

7.4.5 Put

7.4.5.1 Function

The put|buffer DLS primitive is used to copy a DLSDU to a buffer. In somg(cases™{ may| also be
used to[set the buffer empty.

7.4.5.2 Types of parameters

Table 7|indicates the primitive and parameters of the put buf

Table 7 — DL-buffer-management put primiti rs

DL-P }/ Req st
Parameter pé)qe /\CL\s iv(pu?( \ >Jtput
AN W ])

Buffer DL-identifier "\
DLS-user-data A ]
DLS-user—data-timeIir{ess

[EN
Status \ \ \\ M

7.4.5.2.1 Buffer [}

This parameter CREATE
request|primitive whij

7.4.5.2.2

When g to the
maximuf , possibly
further ¢ for later

When DLS~dser-data is not present, then

a) If the buffer is bound to a DLCEP-address, then the DL-Put request fails and a status of
“failure — invalid DLSDU size” is returned to the requesting DLS-user.

b) Otherwise, when a) does not apply, then the DL-Put request primitive resets the buffer to its
initial empty state.

7.4.5.2.3 DLS-user-data-timeliness

This parameter specifies whether the associated DLS-user-data meets the requesting DLS-
user’s timeliness criteria, or not. Its value is either TRUE (one or more criteria exist, and all were
met) or FALSE (either no criteria exist, or one or more of the criteria were not met).

If the data in this buffer is then sent to other DLS-users through a DLC, then this timeliness
attribute will be logically ANDed with the assessment(s) of any DLCEP-evaluated timeliness
criteria, and the result associated with the receiving buffer, if any.
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NOTE Buffer timeliness is presented to the DLS-user(s) by the DL-GET primitive.

The default value for this parameter is FALSE.

7.4.5.2.4 Status

This parameter allows the DLS-user to determine whether the requested DLS was provided
successfully, or failed for the reason specified. The value conveyed in this parameter is as
follows:

a) “success’;
b) “failure — invalid DLSDU size”; or
¢) “failure —reason unspecified .

NOTE Addition to, or refinement of, this list of values to convey more specific diagnostic and, management
informatidn is permitted in a DL-protocol standard that provides services as specifiegimthis clause,of) IEC|61158-3.

7.4.5.3 Sequence of primitives

The seq gure 6.
7.4.6 Get

7.4.6.1 Function

The get| buffer or queue DLS primitivg i empt to
removela DLSDU from a FIFO queue.

When the DL-GET request primitive specifi 5.2.2.3)
and the nitive returns an appropriate failurg status.
Otherwise, the DL-GET requestpfimi (=5 SDU from the buffer and returns [it.
When the DL-GET request pxirqiti ecifies an explicit queue and the queue is empty, then
the DL-GET requés iti | propriate failure status. Otherwise, the |DL-GET
request| primitivesdeq P ner with
associated DL(SAP)«8

7.4.6.2

Table 8|i
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Table 8 — DL-buffer-and-queue-management get primitive and parameters

DL-GET Request
Parameter name input output

Buffer-or-queue DL-identifier M
Status M
Reported-service-identification-class C
Reported-service-identification

Receiving DLCEP DLS-user-identifier C

Called DL(SAP)-address DLS-user- C

identifier

Calling DLSAP-address c(

DLL-priority RO
DLS-user-data C \/
DLS-user-data-timeliness /N \ >

Local DLE timeliness \ N \

Sender and remote DLE timeliness < \ ] \

Time-of-production X C

CREATE

7.4.6.2.1 Buffer-or-queue DL-ider C)

This pafameter specifies the local DDxidengifie rned by & successful prior DL
request

7.4.6.2.

This pa

successfully, or failed for\the ift empting to copy a DLSDU from a b

is empt
value cq

a) SucCq

)
) “pos
) “failu

d) “failu

NOTE 1
service, a

NOTE 2
informatid

T

Cc

s queue that is empty, will result in fail

Addition toNqr/fefinement of, this list of values to convey more specific diagnostic and ma
n.Js’permitted in a DL-protocol standard that provides services as specified in this clause of IEC

ffer that
re. The

etermine) Whether the requested DLS was {rovided

exchange

hagement
61158-3.

7.4.6.2.3 Reported-service-identification-class

This parameter is present when the status parameter indicates that the DL-GET request was
successful. When present, this parameter specifies the structure of the associated reported-

service-

identification parameter. The values of this parameter are:

a) none — implying that a buffer is being retrieved and that source information is not present;
b) DLCEP — the receiving DLCEP DL-identifier is present; or

c) DL(S

AP)-address — the receiving DL(SAP)-address DL-identifier, the sending

address, and the priority of the DLSDU are present.

DLSAP-
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7.4.6.2.4 Reported-service-identification

This compound parameter is present when the status parameter indicates that the DL-GET
request was successful. When present, this parameter identifies the service endpoint(s) and
priority of the reported DLSDU.

7.4.6.2.41 Receiving-DLCEP DLS-user-identifier

This parameter is present when the reported-service-identification-class parameter specifies
DLCEP. When present, this parameter identifies the DLCEP at which the associated DLSDU
was received.

7.4.6.2.4 = = = =i ifier

This pafameter is present when the reported-service-identification-class par pecifies
DL(SAP)-ADDRESS. When present, this parameter identifies the destiriati dress at
which the associated DLSDU was received.

7.4.6.2.4.3 Calling-DLSAP-address
This pafameter is present when the reported-servicesi iflce pecifies
DL(SAP|)-ADDRESS. When present, this parameter igéntifies ss from

which the associated DLSDU was sent.

NOTE Iffthe DLS-user has issued a DL-BIND #€q \ i ¢ [ also can
take the fprm of a DLSAP-address DLS-user-id iex.

7.4.6.2.4.4 DLL-priority

This pafameter is present
DL(SAP|)-ADDRESS. Whe
received DLSDU.

& erv ce~igéntification-class parameter gpecifies
is_parameler _identifies the sender’s DLL priority of the

7.4.6.2.5 D@s

This pafameter is prese s parameter indicates that the DL-GET request was
success s of DLS-
user-da request
primitivd

7.4.6.2.6 : data-timeliness

This paf esent when the status parameter indicates that the DL-GET reqyest was
succes hre_buffer-or-queue DL-identifier parameter specifies a buffer. When present,
this paqameter specifies up to three aspects of DLS-user-data timeliness.

7.4.6.2.6.1 Local-DLE-timeliness

This parameter specifies whether the associated DLS-user-data met the receiving DLCEP’s
timeliness criteria, or not. Its value is either TRUE (timeliness criteria exist, and all were met) or
FALSE (either no timeliness criteria exist, or one or more of the criteria were not met). When the
buffer is not bound as a sink to a DLCEP, but is instead written by a local DL-PUT request, then
the value of this parameter is always TRUE. When the buffer is bound as a sink to a DLSAP-
address whose DL(SAP)-role is INITIATOR or CONSTRAINED RESPONDER or UNCONSTRAINED
RESPONDER, then the value of this parameter is always FALSE.
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7.4.6.2.6.2 Sender-and-remote-DLE-timeliness

This parameter specifies whether the associated DLS-user-data met both the sending DLS-
user’s timeliness criteria, and any sending and intermediary receiving DLCEPSs’ timeliness
criteria, or not. Its value is either TRUE (so specified by the sending DLS-user, and timeliness
criteria exist for each of the transporting DLCEPs, and all were met) or FALSE (either so
specified by the sending DLS-user, or timeliness was not selected for one or more of the
transporting DLCEP(s), or one or more of the timeliness criteria were not met).

NOTE DL-timeliness is partitioned into separate receiver timeliness and sender timeliness

a) to distinguish between those aspects of timeliness whose criteria are specified by the receiving DLS-user and
those which are not;

b) to provide assistance in DLS-user diagnosis of the source of non-timeliness — either the DL S-user-data source
and remoje portions of the distributed DLS-provider, or the local DLE and the receiving DL$-userand

c) to fadilitate migration of existing national standards.

7.4.6.2.6.3 Time-of-production

This patameter is present only when

a) the pending DLCEP specified TRUE for its time-of er (see

8.3.2.10.1.4); and

b) the Vi rned by
this [

This pa whi wsferred the associatéd DLS-

user-da

NOTE 1 ssued the

DL-PUT rqg

NOTE 2 ecting a receiving DLCEP to a second|explicitly-

scheduled B/ then at the final receiver the time-of-prgduction is

still the t 5 irst DLCEP) issued the DL-PUT request which glaced the

associate fiqi i

7.4.6.3

The seq i inNysing axbdffer or queue is defined in the time sequence diagram

of Figur
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8 Type 1: Connection-mode Data Link Service

8.1 Facilities of the connection-mode Data Link Service
The DLS provides the following facilities to the DLS-user:

a) A means to establish (see Figure 8) either

1) a peer DLC between two DLS-users for exchanging DLSDUs between the two DLS-
users, or

NOTE It is also possible for a peer DLC to be negotiated to provide just DL-simplex transmission from
one of the DLS-users to the other.

2) a mulfi-pnnr DLC between a eingln puhliching DL S-user and g set a—F~cnhcr~rihiqg DLS-
ysers for sending DLSDUs

) from the publishing DLS-user to the set of subscribing DLS

i) optionally, from any of the subscribing DLS-users to the publis D>
NOTE It is also possible for a multi-peer DLC to be negotiated taprovide\ i hsmission
ffom the publishing DLS-user to the set of subscribing DLS-users, or ik LS-users

tp the publishing DLS-user.

first end-system third end-system

subscriber
DLCEP

DLSAP. *
-

publisher peer
DLCEP  DLCEP

_SAP\ ‘
e

@)

ted with
tributed

SDUs is
eserved

ocol (see

ISO/IEC(498-1).

d) A means of conveying timeliness information about those DLSDUs and their conveyance by
the (distributed) DLS-provider in certain modes of DLC operation.

e) A means by which the receiving DLS-user at a peer DLCEP may flow control the rate at
which the sending DLS-user may send DLSDUs, if supported by the DLC’s QoS.

NOTE A subscribing DLS-user of a multi-peer DLC may not flow control the rate at which the publishing DLS-
user sends DLSDUs because this flow control would affect all the DLC’s other DLS-users. Instead, the
publishing DLS-user should employ some form of self-administered control of its publishing rate to minimize the
probability of DLSDU loss due to congestion at receiving DLS-users. A sending DLS-user at a peer DLCEP
whose QoS does not support flow control should adopt a similar policy of rate control.

f) A means by which a DLCEP, and possibly a DLC, can be returned to a defined state and the
activities of the DLS-users resynchronized by use of a Reset DL-facility.

NOTE Reset of a multi-peer DLCEP by a subscribing DLS-user or its local DLE does not cause the DLC to be
reset at any of its other DLCEPs.
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g) A means by which the publishing DLS-user of a multi-peer DLC can query whether there are
any subscribing DLS-users of the DLC.

h) A means for the unconditional, and therefore possibly destructive, release of a DLCEP and
possibly a DLC, by one of the DLC’s DLS-users or by the DLS-provider.

NOTE Release of a multi-peer DLCEP by a subscribing DLS-user or its local DLE does not cause the release
of the DLC at any of its other DLCEPs.

There are four classes of connection-mode DLS: classes A (most comprehensive) to D
(minimal). They differ in only a single QoS attribute — the available set of data delivery
features (see 8.3.2.2). Classes A and B are capable of emulating OSI connection-mode and
OSI connectionless services. Classes C and D are capable of emulating OSI connectionless
services. All offer features that provide a basis for data distribution and distributed database
cache-cpherencyprotocots:

NOTE T
8.2 Model of the connection-mode Data Link Service
This clause of IEC 61158 uses the abstract model for a layer sekvice defined i 10731,
Clause . The model defines interactions between the DLS-uSe DLS:-provider that take

place af/the DLC’s DLSAPs. Information is passed between \ ~ provider
by DLS primitives that convey parameters.

8.2.1 DLCEP-identification

A DLS-yser may need to distinguish a local
DLCEP-identification mechanism is provi thin the
context |of a DLC use this mechanism , ]such as
the timdliness QoS parameters of 8.3. Z 10.5.3.
Thus this DLCEP |dent|f|c a local
DLCEP. 5.2.2)
8.2.2

Betwee control
function|that relates hehayi c - ivi ili er DLS-
user to 2. ifying this flow control feature and its relationghip with
other capabilities\proyide S ion- , del of a
peer DL fchN i

NOTE 1 referred to in this model are used solely for describing the interactigns at the
DLCEPs ps , as mediated by the DLS-provider. They have no intended relationship to the

This absgtract guete is di id i ing of the
end-to-€ itute for
a precise allowable

sequences of DLS primitives. (AIIowabIe pr|m|t|ve sequences are specmed in 8.4. See also the
note below.) In addition, this model does not attempt to describe all the functions or operations
of DLEs that are used to provide the DLS. No attempt to specify or constrain DLE implementa-
tion is implied.

NOTE 2 The internal mechanisms that support the operation of the DLS are not visible to the DLS-user. Along with
the interactions between service primitives described by this model (for example, the issue of a DL-RESET request
at a DLSAP may prevent the receipt of a DL-DATA indication, corresponding to a previously issued DL-DATA
request, by the peer DLS-user) there may also be

a) constraints applied locally on the ability to invoke DLS-primitives; and

b) service procedures defining particular sequencing constraints on some DLS-primitives.
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8.2.2.1 OSl abstract queue model concepts

The OSI abstract queue model represents the operation of a peer DLC in the abstract by a pair
of abstract queues linking the two DLCEPs. There is one abstract queue for each direction of
information flow (see Figure 9).

DLS User A DLS User B
DLSAP DLSAP
D P D P

Queue from Ato B

Queue from B to A

DLS Provider

Each OPBIl abstract queue represents a flow control function.i e irecti fer. The
ability of a DLS-user to add objects to an abstract quede wi i avior of
the othgr DLS abstract queue. Objects are entered - ue as a
result of interactions at the two DLSAPs. Each pair of
abstraci queues.

i) An apstractgueue s empty before a connect object has been entered, and can be feturned
to this state, with\dss of its contents, by the DLS-provider.

i) Objetts—are-entered intoan-abstract gueue by the sending DLS-user subject tocantrol by
the DLS-provider. Objects may also be entered by the DLS-provider.
iii) Objects are removed from the abstract queue under the control of the receiving DLS-user.

iv) Objects are normally removed in the same order that they were entered (however, see
8.2.2.3).

v) An abstract queue has a limited capacity, but this capacity is not necessarily either fixed or
determinable.

vi) Depending on the peer DLC’s QoS, the abstract queue may occasionally duplicate or lose
data objects.
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8.2.2.2 Peer DLC / DLCEP establishment

When the DLS-provider receives a DL-CONNECT request primitive at one of the DLSAPs, it
associates a pair of abstract queues and an abstract peer DLC between the two DLSAPs, and
enters either a connect object or a disconnect object into the appropriate abstract queue. From
the standpoint of the DLS-users of the peer DLC, the abstract queues remain associated with
the peer DLC until a disconnect object representing a DL-DISCONNECT primitive is either
entered into or removed from the abstract queue.

DLS-user A, which initiates a peer DLC establishment by entering a connect object represent-
ing a DL-CONNECT request primitive into the abstract queue from DLS-user A to DLS-user B, is

not allowed to enter any other object, other than a disconnect object, into the abstract queue
until after-the-connect obiect representingthe DL -CONNECT confirm primitive-has - been removed
J Lad - Lad

from thg DLS-user B to DLS-user A abstract queue.

In the apstract queue from DLS-user B to DLS-user A, objects othe
can be| entered only after DLS-user B has entered a coppec
DL-CONNECT response primitive, and has received a subseque

indicatign primitive. A disconnect object can be entered at apy i

While d peer DLC exists, the properties exhibited
agreements concerning QoS reached among the D

DLC esfablishment procedure.

8.2.2.3 Data transfer

Flow copntrol on the peer DLC is represer

gueue ¢
prevent|the addition of a fu

Once o
resulting in deletlon An obje
to be destructiv
deleted |to allow
the quepe. Disconne
Reset opj o[
disconn

The rel
summarf

— Relationships between abstract queue model objects

t object
%tlng a
BLISHED

sent the

Fing this

t of the

ject may

objects,
defined

ddded to

objects.

ion are

The following (column) object is defined Synchronization

with respect to the preceding (row) object Conmect| Data | Reset Mark Distonnect
Connect N/A — — N/A DES
Data N/A — DES N/A DES
Reset N/A — DES — DES
Synchronization Mark N/A — DES N/A DES
Disconnect N/A N/A N/A N/A DES
Key
N/A : X will not precede Y in a valid state of a queue
— : not to be destructive nor to be able to advance ahead
DES : to be destructive to the preceding object
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Whether the DLS-provider performs actions resulting in deletion or not will depend upon the
behavior of the peer DLC users and the agreed QoS for the peer DLC. With few exceptions, if
a DLS-user does not remove objects from an abstract queue, the DLS-provider shall, after
some unspecified time, perform all the permitted deletions.

8.2.2.4 Peer DLC / DLCEP reset

To model the reset service accurately, a synchronization mark object is required. The
synchronization mark object exhibits the following characteristics:
a) It cannot be removed from an abstract queue by a DLS-user.

b) An abstract queue appears empty to a DLS-user when a synchronization mark object is the
nextfbjeCt mthe queue.

c) Asy

d) Whep a reset object is immediately preceded by a synchronizationr
resef object and the synchronization mark object are deleted from\the

chronization mark can be destroyed by a disconnect object (se

The initijation of a reset procedure is represented in the two abstka

1) Initiafion of a reset procedure by the DLS-provider j 9 * ¢’ introduction into
each|abstract queue of a reset object followed by 3

2) A re$ nted\by the-addition, by the DLS-
provider, of objects into both abstract.queues; Q
objéct; and

i) from the reset requestor to the‘peenDLS
i) from the peer DLS-user to the resst req et'object followed by a sypchroni-
Zation mark object.

NOTE 1 [The DLS-provider is alw,

Unless i ¢ i viZation mark object remains in the fabstract

queue \ » i act queue is a reset object. Then the DLS-
providet , :\ife) object and the following reset object.

NOTE 2 r types of DL-primitives are associated with the initlation of a

reset prodg 3ints on the entry of certain object types into the abstrpct queue
until the rp

8.2.2.5

The insprt i queue of a disconnect object, which may occur at ahy time,
represef Fre \[nitia 'on of a peer DLC release procedure. The release procedure |may be
destructji o”other objects in the two queues. The release procedure eyentually
results i of the queues and the disassociation of the queues from the pegr DLC.

The insgrtion of a disconnect object may also represent the rejection of a peer DLC establish-
ment attempt or the failure to complete peer DLC establishment. In such cases, if a connect
object representing a DL-CONNECT request primitive is deleted by a disconnect object, then the
disconnect object is also deleted. The disconnect object is not deleted when it deletes any
other object, including the case where it deletes a connect object representing a DL-CONNECT
response.

8.2.3 Model of a multi-peer DLC

Between the publishing and subscribing end-points of a multi-peer DLC, during the process of
DLC establishment, there exists a relationship between the behavior of the responding DLS-
user(s) and that of the initiating DLS-user. After DLC establishment, there exists a relationship
between the publishing DLS-user and the subscribing DLS-user(s). As a means of specifying
these relationships, the OSI abstract queue model of a multi-peer DLC, which is described in
the following paragraphs, is used.
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NOTE 1 The abstract queues referred to in this model are used solely for describing the interactions at the
DLCEPs between the DLC users and the DLC provider. They have no relationship to actual queues managed by the
primitives of Clause 7.

This abstract queue model of a multi-peer DLC is discussed only to aid in the understanding of
the end-to-end DLS features perceived by DLS-users. It is not intended to serve as a substitute
for a precise, formal description of the DLS, nor as a complete specification of all allowable
sequences of DLS primitives. (Allowable primitive sequences are specified in 8.4. See also the
note below.) In addition, this model does not attempt to describe all the functions or operations
of DLEs that are used to provide the DLS. No attempt to specify or constrain DLE implementa-
tion is implied.

NOTE 2 The internal mechanisms that support the operation of the DLS are not visible to the DLS-user. In addition
to the interactions between service primitives described by this model (for example, the issue of a DL-DISCONNECT

request a} a receiving DLSAP will prevent the receipt of a DL-DATA indication, corresponding to reviouply issued
DL-DATA fequest, by the sending DLS-user) there may also be:

a) consfraints applied locally on the ability to invoke DLS-primitives; and

b) servige procedures defining particular sequencing constraints on some DLS-prix

8.2.3.1 OSIl abstract queue model concepts

The OS| abstract queue model represents the operation ofSa the absgtract by
a set of abstract queues linking the publishing DLC i — one
queue per receiving DLCEP (see Figure 10).

Each O hg DLS-
user to r of the
publishi abstract
queue will be determipled by the aggregate behavior of the set of the publishing DLS-yser and
the subgcfibing DLS-users.

The following objects may be placed in an abstract queue by any sending DLS-user:

a) a connect object, representing a DL-CONNECT primitive and its parameters; and
b) a data object, representing a DL-DATA primitive and its parameters.

The following objects may be placed in an abstract queue by the publishing DLS-user:

c) areset object, representing a DL-RESET primitive and its parameters; and
d) a disconnect object, representing a DL-DISCONNECT primitive and its parameters.

The publishing DLS-user may place a connect object in either a single abstract queue or
simultaneously in the entire set of publisher-to-subscriber abstract queues. The publisher
places all other objects simultaneously in the entire set of publisher-to-subscriber abstract
queues. Each subscriber places all objects in the single subscribers-to-publisher abstract
queue.


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

- 82— 61158-3 © IEC:2003(E)

The following objects may be placed in an abstract queue by the DLS-provider:

1) a reset object, representing a DL-RESET primitive and its parameters; and

2) a disconnect object, representing a DL-DISCONNECT primitive and its parameters.

The abstract queues are defined to have the following general properties:

i) An abstract queue is empty before a connect object has been entered, and can be returned

to this state, with loss of its contents, by the DLS-provider.

ii) Objects are entered into an abstract queue by the sending DLS-user, subject to control by
the DLS-provider. Objects may also be entered by the DLS-provider.

iii) Objects are removed from the abstract queue under the control of the receiving DLS-user.

iv) Objefts are normally removed in the same order that they were er, see
8.2.3.3).

v) An apstract queue has a limited capacity, but this capacity is nofne i fixed or
detefminable. When the sending DLS-user places a new object IR an bue that

has neached its capacity, the oldest object in the abstract qu
vi) Depgnding on the multi-peer DLC’s QoS, the abstract qle y i icate or
lose fata objects.

8.2.3.2 Multi-peer DLC / DLCEP establishme

When t BAPs, it
associa between the two DLSAPs,
and entg k e appropriate abstracf queue.
From th i witizpeer DLC, the abstract queues| remain
associa iscornect object representing a DL-DISGONNECT

primitive i

The pullishi -Usf PN it} Wti-peer DLC establishment by entering a[connect
object 1 i primitive into each of the separate publ{sher-to-
subscriljer abstr i awed torenter any other object, other than a digconnect

object, |nto the S il after~he connect object representing the DL-QONNECT
confirm |primitive has ‘ queue.
A disco C

A subsg¢ribing S PN initi i- i ering a
connect| ohje ' DL- imitive i i -to-publisher
abstractkquetie \is\® ject, i ject,|into the
abstract brimitive
has be specific
abstracl queuge from i iber, obj i t object
can be éntéred only after the publishing DLS-user has entered a connect object represgenting a
DL-CONN response primitive. A disconnect object can be entered at any time.

While the multi-peer DLC exists between the publisher and a specific subscriber, the properties
exhibited by the two abstract queues between them represent the agreements concerning QoS
reached between the publishing DLS-user, that subscribing DLS-user, and the DLS-provider
during the DLCEP establishment procedure.

8.2.3.3 Data transfer

Flow control on the multi-peer DLC is represented in this abstract queue model by the
management of the abstract queue capacity, allowing objects to be added to the abstract
queues. The addition of an object may prevent the addition of a further object, or may cause
the loss of the first data object in the abstract queue. The addition of a disconnect object to the
abstract queue may cause the loss of all prior objects still in the abstract queue. The ordering
of objects in the abstract queue is identical to that implied by Table 9.
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Whether the DLS-provider performs actions resulting in deletion or not will depend upon the
behavior of the multi-peer DLC's users. With few exceptions, if a subscribing DLS-user does
not remove objects from an abstract queue at the same long-term rate as the publishing DLS-
user places them in the abstract queue, then some objects will be lost.

8.2.34 Multi-peer DLC/DLCEP reset
The initiation of a reset procedure is represented in the abstract queues as follows:

a) Initiation of a reset procedure by the DLS-provider is represented by the introduction of a
reset object into one or more abstract queues.

b) A reset procedure initiated by the publishing DLS-user is represented by the addition, by the

DL S-provider, of atesetobjectimo each publisher-to-subscriber abstragt queue:

c) A reget procedure initiated by a subscribing DLS-user is represente addition, by the
DLS-provider, of a reset object into the subscribers-to-publishef at that
subsgriber.

NOTE Restrictions on the issuance of certain other types of DL-primitives dare “associa { initigtion of a

reset pro¢edure. These restrictions will result in constraints on the entry of ertain ec types i b abstract

queue uniil the reset procedure is completed (see 8.7.3.3).

8.2.3.5 Multi-peer DLC subscriber query

At any [time during the existence of a multi-pee i ishi DLS-user can query

whether

NOTE This query does not result in the identi

This qu de DLC

establishment, nor can either the qu o jon follow DLC release. In all other

respects, this query is asy S k vities of the multi-peer DLC.

8.2.3.6 Multi-pee

The insprtion inid & ue of \a_disconnect object, which may occur at ahy time,

represepts the i fe and “possibly a DLC, release procedure. The|release

procedu pect to other objects in the queues. The [release
procedu imthe emptying of the abstract queues and the disassocjation of
the abs S i-peer DLC. For a release initiated by a subscribing DLS-
user, o criber abstract queue associated with that subscrlbjg DLS-

ted with

user is ¢ ie i iated’from the multi-peer DLC; the abstract queues associ
other D S X ;

The ingertion lisconnect object may also represent the rejection of a mplti-peer
DLC/DLICEP. establishment attempt or the failure to complete multi-peer DLCY/DLCEP
establishment.

8.3 Quality of connection-mode service

The term “Quality of Service” (QoS) refers to certain characteristics of a DLC as observed
between the connection end-points. QoS describes aspects of a DLC which are attributable
solely to the DLS-provider. QoS can only be properly determined when DLS-user behavior does
not constrain or impede the performance of the DLS.

Once a DLC is established, the DLS-users at the DLCEPs have the same knowledge and
understanding of the actual QoS of the DLC.
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8.3.1 Determination of QoS for connection-mode service

QoS is described in terms of QoS parameters. These parameters give DLS-users a method of
specifying their needs, and give the DLS-provider a basis for protocol selection. In this clause
of IEC 61158-3, all QoS parameters are selected on a per-connection basis during the
establishment phase of a DLCEP, or of a DLC and DLCEP.

Some of the DLC’s QoS parameters are defined in 6.3; others are defined in 8.3.2. The
selection procedures for these parameters are described in detail in 8.5.2.3. Once the DLC is
established, throughout the lifetime of the DLC, the agreed QoS values are not reselected at
any point in time.

8.3.2 [Definition of QoS parameters

QoS attributes are as follows:

8.3.2.1 DLCEP class

Each DLC/DLCEP establishment request specifies the clas Thenvhree(choices
for DLCEP class are:

a) PEER|— the DLS-user can exchange DLSDUs with/one othe ;

b) PUBLJ]SHER — the DLS-user can send DLSBUs f zerfo or more asgociated
substribing DLS-users, and may beable to 19 any of those sulbjscribing
DLSH

Cc) SUBS|
publi

The def

—DLSDUs from the as$ociated
to that publishing DLS-user.

8.3.2.2

Both mgmbers of a pee \g DLS-user of a multi-peer DLC, specify the data
delivery feature he available choices of DLCEP data |delivery
featureqd depends™of Ak ; ovided (see Table 10). The five choices for] DLCEP

data delivery feature

a) CLAS senhd data which will be delivered without loss, dupli¢ation or
misof LS-user(s). All relevant DLS-users will be notified of any loss
of sy

b) DISORDE X the DL S-user can send data which will be delivered immediately upon receipt
to th iying DhS-0ser(s), without duplication but potentially in a different order than the
ordef in which~ 5 originally sent. All relevant DLS-users will be notified of any unfecover-

able Joss of DLS-User-data or loss of synchronization on the DLC.

C) ORDERED — the DLS-USer can send data which will be delivered immediately upon receipt to
the receiving DLS-user(s), without duplication or misordering, but with potential loss of some
DLS-user-data. Loss of DLS-user-data will not be reported, and recovery of DLS-user data
lost prior to the last-reported DLS-user data will not be attempted.

NOTE Recovery of lost DLS-user data subsequent to that last reported is permitted but is not required.

d) UNORDERED — the DLS-user can send data which will be delivered immediately upon receipt
to the receiving DLS-user(s). Loss, duplication and misordering of DLS-user-data will not be
detected or reported. No attempt will be made by the DLS-provider to recover from such
events.

e) NONE — the DLS-user cannot send data in this direction of data transfer.
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There are four classes of connection-mode DLS:

A CLASSICAL, ORDERED and UNORDERED peer and multi-peer DLCs are all supported;
DISORDERED peer and multi-peer DLCs may be supported;

B only ORDERED and UNORDERED peer and multi-peer DLCs, and CLASSICAL peer DLCs,
are supported; CLASSICAL and DISORDERED multi-peer DLCs are not supported;
DISORDERED peer DLCs may be supported;

C only ORDERED and UNORDERED peer and multi-peer DLCs are supported; CLASSICAL and
DISORDERED peer and multi-peer DLCs are not supported; and

D only UNORDERED peer and multi-peer DLCs are supported; ORDERED, CLASSICAL and
DISORDERED peer and multi-peer DLCs are not supported.

Table 10 — Attributes and class requirements of DLCEP data d%/ery features
IaN

DLCEP action action action . supgort on a

data on on on mis- permitted forms |support on ubgcribers
delivety lost |duplicate | ordered andOf ng‘f::‘se Bi%'-(to(;teeer -to-fublisher
featurgs | DLSDUs | DLSDUs | DLSDUs q :DLC (note 4)

)
andatyry in [Mangatory in
athclasges all glasses

NONE none none none none
not buffer = buffer ) i )
UNORDERED not not detected buffer = queue Mahdatory in | Opfional in
(default) | detected | detected (note 2) Il classes all tlasses
queue u
(e 3
ORDERED | detected dis- dis- W"V in | Mandatory in | not possible
carded carded classes classes
AB,C A,B,C
rec : \) ) )
CLASSICAL r?co;/eqe)d di livered pUs = qhede MlandatorX I|3n Manldatoxl in | hot bossible
note i classes class
gardedy, | iftorger ’
livered . . . .
DISORDERED | recov is- s eud = queue Optional in | Optional in | 1ot bossible
(not& 1) » ~4rded NeceNed classes A,B class A
NOTE 1] An unrecove e\s\t})é DLE to initiate a reset procedure.
NOTE 2 icati ologies in which misordering is possible cause UNORDERED DLCs to|be
upgrade i iation.
NOTE 3 rovides a QoS similar to connectionless service.
NOTE 4 DLCEP data-delivery features required of its DLS class. (The DLE
classes i in"8.1.)\ If the DLE does not support DISORDERED but does support CLASSICAL,|then
the DLE EP data delivery features from DISORDERED to CLASSICAL. In all other casgs, if the
DLE doe| sted DLCEP data delivery feature which is optional for its DLS class, then the
DLE rejects the'D P establishment request.

On a peer DLC, the QoS value for the DLCEP data delivery features may be chosen
independently for each direction of data transfer. The default QoS value in each direction for
the DLCEP data delivery features is UNORDERED.

On a multi-peer DLC, the QoS value for the DLCEP data delivery features for the subscribers-
to-publisher direction of data transfer is restricted to UNORDERED and NONE. The default QoS
value for the DLCEP data delivery features in the publisher-to-subscribers direction is
UNORDERED. The default QoS value for the DLCEP data delivery features in the subscribers-to-
publisher direction is NONE.

Selection of any of the following QoS attribute values may cause the DLS-provider to upgrade
DLCEP data delivery features from UNORDERED to ORDERED:
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1) specification of a maximum DLSDU size (see 8.3.2.8) greater than the maximum number of
DLS-user octets that can be conveyed by a DLPDU of the specified DLL priority (see
8.3.2.3); or

2) specification of DL-timeliness criteria (see 8.3.2.10) other than none for transmissions from
a peer or publisher DLCEP; or

3) selection of a DLCEP data delivery feature other than unordered or none for the other
(reverse) direction of a peer DLCEP.

This upgrade may also occur when multiple active paths can exist between the DLC’s
participating DLS-providers.

The DL
process

otiation

No othe

Table 10 summarizes these DLCEP data delivery features,
classes|in which they are available.

8.3.2.3 DLL priority

This paffameter is defined and its default value spes

NOTE DLC initiation and DLC terminatio
restricted

ANABLE priority on the ling, but are
DLPDUs.

8.3.2.4
This pafameter is defined its d alues spacified in 6.3.2 and 7.4.3.2.6.2. Failure to

complete a DL-CONNECT ‘qr Di.- ) ithin”the specified interval results inja DLS-
provideq initiated release of =

NOTE Fpr DLEs whigh do ot suppbartha time glution,of 1 ms, the requested time interval may be rourjded up to
the next-dreatest m of fUti 9

This pat iffablebounds on the extent of DLC error recovery effort.

8.3.2.5

This pa
user may

s default value is specified in 6.3.3 and 7.4.3.2.6.3. The DLS-
ult value when establishing a DLCEP.

8.3.2.6 \s activity

Each DLC/DLCEP establishment request, and each response. specifies whether the| current
state of a sending peer or publisher DLCEP should be sent at low-frequency to the DLC’s peer
or subscriber DLCEP(s) even when there are no unconfirmed DLS-user requests outstanding
at the sending DLCEP.

NOTE This background transmission is known as DLC residual activity.

The default value for this parameter is FALSE, unless overridden by DL-management or by a
DLPDU-authentication attribute of MAXIMAL.

8.3.2.7 DL-scheduling-policy

This parameter is defined and its default value is specified in 6.3.4 and 7.4.3.2.6.4. The DLS-
user may override that default value when establishing a DLCEP. When the DLCEP is bound
as sender to a buffer, then the DLS-user should ensure that this parameter has the value
EXPLICIT.
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8.3.2.8 Maximum DLSDU sizes

Each DLC/DLCEP establishment request, and each response, specifies an upper bound on the
size (in octets) of DLSDUs which will be offered for transmission, and an upper bound on the
size of DLSDUs which are acceptable for reception. For peer DLCs, the maximum DLSDU size
permitted will be the smallest of that offered by the sender, that permitted by the receiver, and
that permitted by DLL management. For multi-peer DLCs, the maximum DLSDU size permitted
will be the smaller of that offered by the publisher and that permitted by the publisher’s DLL
management. For subscribers of multi-peer DLCs, the DLC will be refused by the DLS-provider
if the maximum DLSDU size established by the publisher is larger than

a) that permitted by the subscriber; or

b) that permitted hy the subscriber’'s DL mnnngnmnnf

The defpult value for both the sender’s and receiver’'s maximum DLS aximum
number iffed DLL
Priority
NOTE 1 entations
from usin
8.3.2.9
Each D etentive
buffers gement
primitivd
NOTE multi-peer
DLC, they DLSDUs)
for that mited by

b

the DLS-

DL-mana

a) One
provider.

b) One queue or retentive|b the DLS-

user.

c) Itisdlso possi.
DLCEP. $uch an interregiateNbuffer vr q

DLS-user|data to a secod

ht another
received

Such a ing, for the appropriate parameter, a buffer-qr-queue

DL-identifi a prior DL-CREATE request (or by DL-managemept), and
which h

When t - Wdjrig data delivery features specify UNORDERED or ORDERED, both the
sender aiver(s) may specify a queuing policy of BUFFER-R or QUEUE. When the DLCEP’s

sending| data) deliv features specify DISORDERED or CLASSICAL, both the sengler and
receiver(s)may specify a queuing policy of QUEUE; a queuing policy of BUFFER-R is not
permitted.- A-queuing policy of BUFFER-NR IS never permitted.

8.3.2.9.1 Binding to a retentive buffer
When a sending retentive buffer is bound to a DLCEP by a DLS-user:

a) A DL-PuUT request primitive overwrites the buffer with a DLSDU.

NOTE After creation, the buffer is empty. After it has once been written, a buffer bound to a DLCEP can never
again be empty.

b) A DL-BUFFER-SENT indication primitive notifies the DLS-user of the specific DLCEP on which
the buffer was transmitted, and to which the buffer is bound, that the buffer was just trans-
mitted.

c) A DL-CoMmPEL request primitive causes the transmission, at the first opportunity, of the
contents of the buffer at the moment of transmission; the primitive does not itself specify a
DLSDU. As a consequence, the only meaningful scheduling policy for buffers is EXPLICIT.
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When a receiving retentive buffer is bound to a DLCEP by a DLS-user:

d) A DL-BUFFER-RECEIVED indication primitive notifies the DLS-user of the overwriting of the
buffer by a newly-received DLSDU; the primitive does not itself specify a DLSDU.

e) A DL-GET request primitive copies the DLSDU from the buffer.

8.3.2.9.2 Binding to a FIFO queue

When a sending FIFO queue of maximum depth K is bound to a DLCEP by a DLS-user:

a) A DL-PUT request primitive is not permitted.

b) A DL-DATA request pr|m|t|ve attempts to append a DLSDU to the queue but fails if the
queug S
DLSI

When a

c) A DU-GET request primitive attempts to remove a DLSDU
queug is empty.

d) A DU-DATA indication primitive notifies the receiving DI
newly-received DLSDU to the receive queue; the pripr

8.3.2.9.3 Default bindings

When these binding options are not ing and

direct rpceiving interfaces between

associated DL-DATA primitive contains a

) DL-

b) A DU-Data request prigiitive b ) to the
impligit queue, but fails ¥ , then the
DLSDU will be tran queue.

c) A DU-Data inditation DLSDU,
and ¢onveys @'d S e DLL.

8.3.2.1(

Each D|LCEP equest, and each response, can specify DL-timeliness QoS

criteria ywhichare pmation sent or received at that DLCEP. (See 6.3.5.)

8.3.2.10.

This sef of sub-pa ters applies only when the buffer-and-queue-bindings-as-sendef specify

a retent|ve buffer.

8.3.2.10.1.1 DL-timeliness class

The DLS-user should specify one of the four types of DL-timeliness specified in 6.3.5 —
RESIDENCE, UPDATE, SYNCHRONIZED, or TRANSPARENT — or should specify NONE, indicating that
DL-timeliness is not to be provided.

The default value for this parameter is NONE.

8.3.2.10.1.2 Time window size (AT)

When the value for the DL-timeliness-class parameter is RESIDENCE, UPDATE or SYNCHRONIZED,
then the DLS-user should specify the applicable time window size (AT), with a permitted
maximum of 60 s.
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8.3.2.10.1.3 Synchronizing DLCEP

When the value for the DL-timeliness-class parameter is UPDATE or SYNCHRONIZED, then the
DLS-user should specify the DL-identifier (see 8.5.2.1.2) of the DLCEP whose activity
(DL-BUFFER-SENT indication or DL-BUFFER-RECEIVED indication (see 8.7.2) is to be used as the
synchronizing activity for the timeliness computation. If the synchronizing DLCEP disconnects
before the referencing DLCEP, then after that disconnection the resulting sender timeliness is
FALSE.

8.3.2.10.1.4 Time of production

When the value for the DL-timeliness-class parameter is RESIDENCE, UPDATE, SYNCHRONIZED or
TRANSPARENT then the DI S-user may anpr‘ify that the DI -time of DI S-user=data prnd iction is
to be diptributed to the consuming peer DLS-users to facilitate their assessmentkof (DIl S-user-
timelineps. Permitted values for this parameter are TRUE and FALSE.

The default value for this parameter is FALSE.

8.3.2.10.1.5 Receiver timeliness

This sdt of sub-parameters applies only when the receiver

specify a retentive buffer.

8.3.2.10.1.6 DL-timeliness class

The DL[S-user should specify one of 5.3.5 —

RESIDENCE, UPDATE, SYNCHRONIZED, or ing that
DL-timeliness is not to be provided.

The def

8.3.2.10.1.

When th ONIZED,
then the ermitted

maximu

8.3.2.10.1.

When t
DLS-us¢

-timeliness-class parameter is UPDATE or SYNCHRONIZED, then the
the DL-identifier (see 8.5.2.1.2) of the DLCEP whose| activity
(DL-BUHRFER-SEN ation or DL-BUFFER-RECEIVED indication (see 8.7.2) is to be usef as the
synchropizing/activity/for the timeliness computation. If the synchronizing DLCEP disdonnects
before the referencing DLCEP, then after that disconnection the resulting receiver timeliness is
FALSE.

8.4 Sequence of primitives
8.4.1 Concepts used to define the connection-mode DLS
The service definition uses the following concepts:

a) A DLC can be dynamically established (or terminated) between the DLS-users for the
purpose of exchanging data. It is also possible statically to pre-establish an unordered or
ordered DLC.

b) Associated with each DLC, certain measures of QoS are agreed between the DLS-provider
and the DLS-users when the DLC is established.
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c) The DLC allows transmission of DLS-user-data and preserves the data’s division into
DLSDUs:

— The transmission of this data may be subject to flow control, depending on the DLCEP
class and data delivery features.

— The transmission and reception of this data may also be subject to timeliness assess-
ments, which are combined with any previously-determined data timeliness to determine
the overall timeliness of the DLS-user-data.

d) The DLC can be returned to a defined state, and the activities of either or both of the two
DLS-users synchronized, by use of a Reset Service.

e) Failure to provide the requested service may be signaled to the DLS-user. There are three
classes of failure:

1) fhilures involving termination of the DLC;

2) fgilures involving duplication, loss or disordering of user data, z d\by\he DLC’s
QoS, but without loss of the DLC; and

NOTE This includes resetting of the DLC.
3) fhilures to provide the requested QoS, but without loss.of of the DLC.

8.4.2 Constraints on sequence of primitives

This subclause defines the constraints on the sequ d in 8.5

through(8.7 may occur. The constraints determip , but do
not fully p y ata, will
affect th me.

The cor d Table

12.
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Table 11 — Summary of DL-connection-mode primitives and parameters (portion 1)

Phase

Service

Primitive

Parameter

DLC / DLCEP
Establishment

DLC / DLCEP
Establishment

DL-CONNECT request

(in

out

DLCEP DLS-user-identifier,
Called DL(SAP)-address
or Called DLCEP-address
or UNKNOWN,
Calling DLSAP-address DL-identifier
or Calling DLCEP DL-identifier,
optional Calling DLCEP-address,
QoS parameter set,
limited DLS-user-data,
DLCEP DL-identifier)

(2)

I~y

Dit=CoNNECTTTdication

.
{out

= F—Y N R Py
ULULET DUL=10CTItier,

Called DL(SAP)-address DLS-wsef-identifier,

Calling DLSAP-agdress (2)
QoS parameteg
limited DLS-uUser-ga
DL-CONNECT response |(in DLCEP i 1
Responding DL -identifier
fier,
op' s, (2)
I|m|te DL
DL-CONNECT confirm spond| DL{SAP)-address (2)
NKN N,
r set,
i |te -user-data)

DL-CONNECT!I
ESTABL/SHED

indication [N

DLbEP/IfLS user-identifier)

DLC/D
Release

 CEP

DLC / DLCER
Release

DL- CT\B

(in \6LCEP DL-identifier,

Reason,
limited DLS-user-data)

9

&\

(out

DLCEP-identifier-type,
DLCEP DLS-user-identifier,
DLCEP DL-identifier,
Originator,

Reason,

limited DLS-user-data)
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Table 12 — Summary of DL-connection-mode primitives and parameters (portion 2)

Phase Service Primitive Parameter
Data Transfer |Normal Data DL-DATA request (in  DLCEP DL-identifier,
Transfer DLS-user-data)
DL-DATA indication (out DLCEP DLS-user-identifier,

Queue DLS-user-identifier,
DLS-user-data)

DL-DATA confirm (out Status)

DL-BUFFER-SENT indication (out DLCEP DLS-user-identifier,
Buffer DLS-user-identifier)

DL-BUFFER-RECEIVED indication [(out DLCEP DLS-user-identifier
Buffer DLS user-i nt|f|er
Dupllcat LSD

DL-GET-NEXT-SEQUENCE- (in DLC -identifi
NUMBER request out Stat S,
cexnumber

DLC / DLCEP |DL-RESET request (in |_ L en?n\ey
Reset /
t S us

-data)

LCEP BLS ser-identifie
Qriginator
easo

/\ limited DLS-user-data)

DL-RESE (n/ EP DL-identifier,
mited DLS-user-data)
DL-RESET (out limited DLS-user-data,
Status)
DL-aes{T-\QOM}\ETEp indicatioh | (out DLCEP DLS-user-identifie}
Subscriber DL{SuBSCRIBER-QUERY hegliest |(in DLCEP DL-identifier)
Query [\ QL-SU@WBE\-Wonﬁrm

out Status)
NOTE 1| DL-identifiers i
user to designate % ifi

Resynchronize

~

DL-RESET indication

—
~

—

—

cakandgssigned by the DLS-provider and used by the DLS-
D P, DL-buffer or DL-queue to the DLS-provider gt the

DLS intgrface. DLS~usge s are local and assigned by the DLS-user and used|by the
DLS-prgvider to desigra ifi -address, DLCEP, DL-buffer or DL-queue to the DLS-yser at
the DLS|interface.

NOTE 2 -Bind request for a DL(SAP)-address, then a parameter
referendi also take the form of a DL(SAP)-address DL-identifier.

NOTE 3 igh a confirm primitive is correlated with its corresponding preceding request
primitivg imitiye is correlated with its corresponding preceding indication primitive, |s a
local matter.

8.4.2.1 i imiti -

With few exceptions, a primitive issued at one DLCEP will have consequences at another
DLCEP. The relations of primitives at one DLCEP to primitives at another DLCEP of the same
DLC are defined in the appropriate subclause in 8.5 through 8.7, and are summarized in the
diagrams of Figure 11 through Figure 16.

However, a DL-DISCONNECT request or indication primitive may terminate any of the other
sequences before completion. A DL-RESET request or indication primitive may terminate a data
transfer sequence before completion.
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a) Successful DLC
Establishment

DL-C ONNECT I

request

DL-C ONNECT>
indication

l DL-C ONNECT

PL-C ONNECT response
confirm |
DL-CONNECTION
-E STABLISHED»
indication

b) DLC Establishment Collision
—merged DLCs

DL-C ONNECT — DL-C ONNECT
request = [\ /7| " request

‘DL-C ONNECT |- "\ DL-C ONNECT,

indication indication )
DL-C ONNECT DL-C ONNECT
— L
response ™| *. |~ response
DL-C ONNECT|~* “~| DL-C ONNECT
confirm confirm

NOTE: The merger occurs here

c) DLS User Invoked
DLC Release

o
-

ISCONNECT
request

!

indication

e) DLS Provider Invoked
DLC Release

@-RisconECT |~ | DL-DisconnEc
indication | | indication
g) DLS User Cancellatio
g1) .}. before remote indication

g3) ... after remote response

taneous\DLS User and DLS
vider|nvoked DLC Release

DL<¢DNSCONNECT ~ DL-D ISCONNECI>
[ indication
empt (before confirmation)
g2) ... before remote response
DL-C ONNECT
request See DL-CONNECTI
indication

DL-D ISCONNECT

request DL-D ISCONNE(

indication

DL-C ONNECT
request Sy 1 DL -ConNECT,
indication I
LD IDL-C ONNECT
- |SCONNECT' response
request S
‘\\_ DL-D ISCONNECT'
indication

Figure 11 — Summary of DL-connection-mode service primitive time-sequence diagrams
for peer DLCs (portion 1)
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h) DLS User Rejection of a
DLC Establishment Attempt

DL-C ONNECT

indication

< DL-D ISCONNECT

request

indication

j) DLS User Invoked
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i) DLS Provider Rejection of a
DLC Establishment Attempt

DL-C ONNECT

request

l

DL-D ISCONNECT
indication

k) Simultaneous DLS User

Reset Invoked Reset
PE=RESEF ' -
request -~ | DL-R ESEi DL-RESET
indication request
) DL-RESET
lDL-R ESET | -7 Iresponse <DL-R ESET
confirm [~ [ DL-RESET-COMPLETED coyffirm
indication
1) DLS Provider
Invoked Reset
DL-RESET
DL-RESET indication
indication
DL-R ESET. response
response
DL-RESET"COMPLETEp
4 OL-RESET-COMPLETED indication

0) Ordered or Unordered
Queued Data Transfer

request

DL-D ATA indication

confirm

p) Ordered or Unordered
Buffer Data Transfer

DL-BUFFER-SENT .

<

<
indication

DL-BUFFER-RECEIVED >
indication

Figure 12 — Summary of DL-connection-mode service primitive time-sequence diagrams
for peer DLCs (portion 2)
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a) Successful DLC Establishment

b) DLC Establishment Collision

DL-CONNECT P S DL-C ONNECT ) P S DL-CONNECT
request > . request ‘%‘W
DL-CONNECT ‘\w’ DL-C ONNECT .| DL-C ONNECT
C— ] indication < confirm indication >
¢ DL-CONNECT |D|_.C ONNECT I/'
response indication DL-C ONNECT
<—
DL-CONNECTION ( DL-C ONNECT response
-ESTABLISHED —Tesponse P - | DL-CONNECT

rl) Simultanecus

n) DL S llcar Inuakad
DLC Release
DL-D ISCONNECT =]

DL-PISCONNECT P S request

request

DL-D ISCONNECT
indication

e) DLS Provider Invoked
DLC Release

P S
W,
DU-D ISCONNECT DL-D ISCONNEC
indication indication

g1

DL-CONNECT P
request

|

DL-D ISCONNECT
request

DL

g3) ... after remote response
DL-CONNECT P S

Invoked DLC

g2) ... before remote response

~-, ] indication )

~-, ] indication )

elease

ECT

S
DL-C ONNECT

DL-D ISCONNEET

request
— >
- DI _.CONNECT
\\\ indication
DL-D ISCONNECT —>
request. | DL-C ONNECT
*\\ response
\\‘{—
DL-D ISCONNECT
indication

Figure 13 — Summary of DL-connection-mode service primitive time-sequence diagrams

for publishers of a multi-peer DLC (portion 1)
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h) DLS User Rejection of a
DLC Establishment Attempt

P S
DL-CONNECT
request
DL-CONNECT
confirm

DL-C ONNECT
indication

DL-D ISCONNECT
request

j) DLS User Invoked Reset
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i) DLS Provider Rejection of a
DLC Establishment Attempt

DL-CONNECT P S
request

DL-D ISCONNECT
indication

k) Simultaneous DLS User

DL-RESET I P s Invoked Reset
request \‘\ DL-RESET DL-RESET P S DL-RESET
EERESET Trgcaier > TequeSst <.@tn:;st—
confirm —b%
DL-RESET
4
response (\
DL-RESET-COMPLETED >
indication

I) DLS Provider Invoked Reset

P S
DL-RESET | DL-RESET
< indication Y indication >
¢ DL-RESET
DL-RESET response
response
DL-RESET-COMPLET
indication

DL-BUFFER-S ENT|’,-'

DL-RESET
’ response
DL-RESET-COMPLETED ’
indication

Data Transfer to Subscribers
P S

request

confirm

L - SUBSCRIBER-Q UERY

DL - SUBSCRIBER - Q UERY

indicationl *~~<_| DL-BUFFER-RECEIVED »
I'indication

P S

Figure 14 — Summary of DL-connection-mode service primitive time-sequence diagrams
for publishers of a multi-peer DLC (portion 2)
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a) Successful DLC Establishment

DL-CONNECT S F’DL-CONNECT
request » ‘\\\ indication >
DL-CONNECT| _.~*"1™ DL-CONNECT
‘ confirm response

does not occur after DL

DL-CONNECTION

-ESTABLISHED
indication '

97—

b) DLS User Rejection of a
DLC Establishment Attempt
DL-CONNECT S =]

request DL-CONNECT

indication

DL-DISCONNECT
DL-DISCONNECT request

indication

C merger

c) DLS User Cancellation of a DLC Establishment Attempt

beforeTemotemdication

cl) ..

| -CONNECT
request

S P

DL-D|SCONNECT
request

c2) ... before remote response

DL-CONNECT S P
request DL-CONNECT
~-+-._| indication
1
DL-D{SCONNECT
request DL-DISCONNEC
"~_\_~ indjcation

pon

DLXCONNECT
indjcation

DL-CONNECT
¢ response

DL-CONNECTIO
-ESTABLISHED
indication '

does not occur after DLC m|

brger

o

d) DL$ User Invoked e) DLS Provider Invoked
DUC Release DLC Release
S P
DL-D{SCONNECT
request
DL-DISCONNECT
indication
f) Simy nd\DLS g) DLS User
Proyid 3 Invoked Reset
DU DL-RESET S P
request .
4
DL-RESET
confirm

Figure 15 — Summary of additional DL-connection-mode service primitive
time-sequence diagrams for a multi-peer DLC subscriber
where the diagrams differ from the corresponding ones for a publisher (portion 1)


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

- 98- 61158-3 © IEC:2003(E)

h) DLS Provider

Invoked Reset i) Simultaneous DLS User and

P s DLS Provider Invoked Reset
DL-RESET DL-RESET S P
indication request

DL-RESET

response DL-RESET
DL-RESET-COMPLETED confirm
indication

k) Buffer Data Transfer to Publisher
S P

&i%

DL-BUFFER-S ENT|’,-'

~

. . . \\
indication | S,

8.4.2.2 Sequence of primitives dt o

The pogsible overall sequences of primitives e ansition
diagram|, Figure 17. In the diagram:

a) DL-Disconnect stands

e in all
casesp.

b) The |abeling of the al "k initiated reset pending” (6) and “othpr reset
pendjng” (7) indicate thé part ‘ arted the local interaction, and does not negessarily
refle¢t the vakie of igi

c) The [idle state” ( p of any
sequ

d) The service
primiti ation of

any i
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Outgoing Data Transfer
1 Idle 9 Connection Pending 5 Ready
DL-CONNECT request >
DL-DISCONNECT DL-CONNECT confirm >
4 request or indication
Incoming Connection
3 Connection Pending 4 Completion Pending

DL-CONNECT indication

DL-CONNECT response DL-CONNECTION-ESTABLISHED
DL-DISCONNECT ’ indication

4 request or indication (TOT=TeTg Ty F

DL-CONNECT response
(merged into another DLC)

DL-DISCONNECT
< request or indication

=B UFEER—éENT indication

S >
( DLQUH’F\E&RECEIVED indication
o/ >

DL-SUBSCRIBER-QUERY
request or confirm

| >

ocal BLS* nitiated
Reswgt Pending

DL-RESET request
4 q

DL-DISC m
equest or jridicati

\) DL-RESET confirm >
Other Reset Pending
L- ISC NN 7
re e t o cat|on

Re &t CompletionPending » DL-RESET indication

NEZT < DL-RESET response
¢request or indication

DL-RESET-COMPLETED
indication ’

DL-DISCONNECT
< request or indication

Figure 17 — State transition diagram for sequences of
DL-connection-mode service primitives at a DLCEP
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8.5 Connection establishment phase
8.5.1 Function

The DLC / DLCEP establishment service primitives can be used to establish a DLCEP, and
possibly a DLC.

NOTE This function may also be provided by local DL-management actions, which are beyond the scope of this
standard.

Simultaneous DL-CONNECT request primitives at the two DLSAPs may be merged into one DLC
by the concurrently requesting-and-responding DLS-users as indicated in Figure 23 and Figure
24.

8.5.2 Types of primitives and parameters

Table 13 and Table 14 indicate the types of primitives and t ametersx negded for

DLC/DLICEP establishment.
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Table 13 — DLC / DLCEP establishment primitives and parameters (portion 1)

DL-CONNECT Request Indication | Response Confirm
Parameter name input output output input output
DLCEP DLS-user-identifier M M
DLCEP DL-identifier M M
Called address M M (=)
Calling address M M (=)
Responding address M M (=)
Calling DLCEP-address CU CcU
QoS parameter set
DLCEP class U M (=) u () M (=)
DLCEP data delivery features
fremmrequestor to TesSponder(s) 9] M=, 2) /u/_\},\() i (=)
frbm responder(s) to requestor U M (=, 2) U (= 2) N (=)
DLL priority U M (=) U RN N (=)
Maxifhum confirm delay / N\
orf DL-CONNECT, DL-RESET and U M (=) \\ \)IP(=)
D} -SUBSCRIBER-QUERY
or) DL-DATA U M (=) N N (=)
DLPOU-authentication U BNTENYNEN N (>, 3)
Residual activity N K N |
ag sender U SMER A%, 4) N (=)
ag receiver U [~ WEN. [ DU 4 N (=)
DL-s¢heduling-policy U PR YAR U
Maxifhum DLSDU sizes (5) (\ /N
frdm requestor ey c & sy CU (<) N (=)
frbm responder \CcU \. Y\ | M) CU (5) N (=)
Buffef-and-queue bindings (5) PN
ag sender /CcuU Ccu
ag receiver \cu( ) Ccu
Sendgr timeliness (5)
D[ -timeliness-class \_ ( O N M (=) Ccu N (=)
Time window size (A) Y Ol ) cuU
S¥nchronizing DLCEP cu Ccu
Time-of-proddetion \ N cy D C(=) Ccu d (=)
Recejver timelihess ¥5) < N
D[ -timeliness~¢lass N cb M (=) Ccu N (=)
Time window sige\(AT) ~ RN EU CU
S¥nchronizirlg DNCEP / CU cu
DLS-usdr-data \ U M (=) U N (=)
NOTE 1 sse$ should match, Peer with Peer, and Publisher with Subscriber.
NOTE 2 data ‘delivery feature UNORDERED may be upgraded to ORDERED, and DISORDERED mjay be
upgrade
NpC?TE 3 i LPDU-authentication may be upgraded from ORDINARY to SOURCE to MAXIMAL.
NOTE 4 ecifies that a residual activity value of FALSE may be upgraded to TRUE.
NOTE 5 s are conditional on the negotiated directions of data delivery, and in the case|of
timelinegs,{on the specified timeliness class.
NOTE 6 LThe method hy which a confirm primiti\m is carrelated with its r‘nrrpepnndinn prpr‘pdinn request
primitive, or a response primitive is correlated with its corresponding preceding indication primitive, is a local
matter.

Table 14 — DLC / DLCEP establishment primitives and parameters (portion 2)

DL-CONNECTION-ESTABLISHED | Indication
Parameter name output
DLCEP DLS-user-identifier M (1)

NOTE 1

The DLCEP DLS-user-identifier equals the DLS-user-identifier
specified in the corresponding DL-CONNECT response primitive.
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8.5.2.1 Local-view identifiers

8.5.2.1.1 DLCEP DLS-user-identifier

This parameter specifies a means of referring to the DLCEP in output parameters of other local
DLS primitives which convey the name of the DLCEP from the local DLE to the local DLS-user.

It is specified by the DLS-user on DL-CONNECT request and response primitives, and is used by
the DLE to refer to the DLC-end-point in DLS output parameters of other DLC primitives.

The naming-domain of the DLCEP DLS-user-identifier is the DLS-user’s local-view.

8.5.2.1.2 DLCEP DL-identifier

This parameter, which is returned by the DLS-provider on DL-CONNECT irldication
primitivgs, provides a local means of identifying a specific DLC-end-pQinti ameters
of other|local DLS primitives which convey the name of the DLC-eng al DLS-
user to the local DLE.

The naming-domain of the DLCEP DL-identifier is the DL-lo

8.5.2.2 Addresses

The parameters that take addresses as values refe j DLCEP-
addresses. A DLCEP-address, which j i CEP, is
structur ace.

8.5.2.2.1

This pafameter conveys an/a i i is to be
established. It should be é

a) a DLBAP-address;

b) a grqup DL-a@s;
NOTE If the ¢
estaflished with the

they
c) aDL

C will be
hen and if

NOTE The ability
to sple orts migration from previous national standards and facilitates the use of
simpl es within open systems.

d) the v

For a) through c), whére the called address is known, it takes the form of

1) a DL-address in the request primitive; and

NOTE 1 If the Called Address is a DL(SAP)-address, and the requesting DLS-user has issued a DL-BIND
request for the Called Address, then this parameter also can take the form of a DL-identifier in the request
primitive.

NOTE 2 In some cases such a DL-CONNECT request may not result in corresponding DL-CONNECT
indication(s) and response(s).

2) a local DLS-user-identifier for a DL(SAP)-address in the indication primitive.
For d), when the requesting DLS-user is attempting to establish

i) a peer DLCEP, and the DLS-user has learned the calling-DLCEP-address assigned to the
requested DLCEP by extra-protocol means, and the remote peer DLS-user is specifying a
DLCEP-address as the called address in its attempts to establish a DLC; or

ii) a publishing DLCEP, and both the publishing and subscribing DLS-users have learned the
DLCEP-address assigned to the DLC by extra-protocol means
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then the requesting DLS-user may specify in this parameter the value UNKNOWN, rather than a
DL(SAP)-address. In such a case, when the calling address is not itself a DLCEP DL-identifier,
then it should also specify the calling DLCEP-address as described in 8.5.2.2.4.

NOTE A DL-address which does not designate an active DL-address of a DLE is not recognized by that DLE.
Therefore it is not possible for a DLE to initiate a DLC erroneously by being addressing at an “inactive DLSAP-
address or inactive DLCEP-address of the DLE”; such addresses do not exist.

8.5.2.2.2 Calling address

a) This parameter conveys an address of the local DLSAP from which the DLC has been
requested. This parameter is a DLSAP-address in the indication primitive; except as in b), it
takes the form of a local DLSAP-address DL-identifier in the request primitive.

NOTE If the receiving DLS-user has issued a DL-BIND request for the Calling Address, then this parameter
also ¢an take the form of a DLSAP-address DLS-user-identifier in the indication primitive.

ishes to
LS-user

earlier
Llti-peer

b) Whenp the requesting DLS-user is the publisher of an existing multi-p
use the request to solicit or add new subscribers to that DLC, ther the
shou|d specify in this parameter the DLCEP DL-identifier \reft
DL-JONNECT request or indication primitive which was usg®
DLC/rather than a DLSAP-address DL-identifier.

NOTHE The QoS parameters of the new DL-CONNECT request primdtive sk ) i i bse of the
alreafly-existing multi-peer DLC.

8.5.2.2.3 Responding address

LC has
DLSAP-
gs or the

This pa
been eg
address|

NOTE 1

NOTE 2
also can {

barameter

When
a) the rg
the re

b) the
requ

5 to join
merge

then th ef should specify in this parameter the DLCEP DL-identifier
returned ¢ ONNECT request or indication primitive used to establish that DLC,
rather t R-address DL-identifier. The DLS-provider interprets this response as an
attempt| to nrerge the, newly-indicated DLC into the existing DLC, after which thg newly-
indicated DLCEP noddnger exists.

NOTE 3 ~The QoS parameters of the new DL-CONNECT response primitive should be compatible with those of the
already-existing DLC.

NOTE 4 The DLCEP-identifier for the newly-indicated DLCEP is no longer valid.
NOTE 5 No other primitives can or will be issued at that DLCEP.

8.5.2.2.4 Calling DLCEP-address

This optional parameter conveys a specific DLCEP-address (structurally similar to a DLSAP-
address, and drawn from the same overall address space), for use as the local DLCEP-
address for the DLC. This parameter is absent when the specified calling address in the
request primitive, or the responding address in the response primitive, is a DLCEP
DL-identifier.

When this parameter is both permitted and absent, and when the DLCEP requires a local
DLCEP-address, then the DLE chooses a DLCEP-address from those available to it, and
assigns the DLCEP-address to the DLC.
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8.5.2.3 Quality of Service parameter set

This parameter consists of a list of sub-parameters. For all parameters common to request and
indication primitives, or to response and confirm primitives, the values on the primitives are
related so that

a) on the request primitive, any defined value is allowed, provided that the specified value is
consistent with the values of the other parameters of the same invocation of the request
primitive;

b) on the response primitive, any defined value is allowed, subject to the constraints specified
in the following subclauses; and

¢) on the indication (or confirm) primitive, the quality of service indicated may differ from the
valud specified for the corresponding request (or response) primitiive as indicated |n Table
13.

In general the negotiation rules result in choosing the lesser of two ©
ity. DLS-users which find the resulting QoS to be unacceptable.sho
DL-DISQONNECT request, specifying as a reason the unacceptab
8.3.2 for the definitions of these QoS parameters.

8.5.2.3.1 DLCEP class
If the vdlue specified in the DL-CONNECT indication. ER, s€ should be PERR. If the

value specified in the DL-CONNECT indicatio BLIg uld be
SUBSCRIBER. If the value specified & ) i en the
responsle should be PUBLISHER.

8.5.2.3.2 DLCEP data delivery fe

The spgcified values ( uestor)

gxcept that the value UNORDERED

should be returned in the may be
upgradg may be upgraded to CLASSICAL.

8.5.2.3.

Any defined prioritix e al to that specified in the corresponding indigation is
allowed alue URGENT may be downgraded to NORMAL pr TIME-

AVAILABL N downgraded to TIME-AVAILABLE.

8.5.2.3.

This pat

8.5.2.3.5 DLPDU-authentication

This parameter is negotiated by the DLE as specified in 6.3.3.

8.5.2.3.6 Residual activity

This parameter is negotiated by the DLE as specified in 6.3.3 and 8.3.2.6.

8.5.2.3.7 DL-scheduling-policy

This parameter is not negotiated by the DLE.

8.5.2.3.8 Maximum DLSDU sizes

Any defined value less than or equal to that specified in the corresponding indication is allowed
for the response. The DLS-provider may reduce the sizes specified by the requesting DLS-user
to meet DLSDU size limits set by local DLS management.
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8.5.2.3.9 DLCEP buffer and queue bindings

The DLS-provider rejects any attempt to establish a DLC between a sending queue and a

receiving buffer. All other possible combinations are permitted.

8.5.2.3.10 Timeliness

This parameter is not negotiated by the DLE.

8.5.2.4 DLS-user-data

This parameter aIIows the transm|33|on of DLS -user- data between DLS -users, without

NOTE The number of octets of DLS-user-data permitted is limited to that availabl

even thoygh DLC initiation DLPDUs are conveyed at TIME-AVAILABLE priority, to €

such DLPADUs, including all DLC parameters needed for negotiation, is not layg
the data tfansfer service.

8.5.3 Sequence of primitives

The seduence of primitives in a successful DLC/DL
sequeng¢e diagram in Figure 18 through Figure
procedures may fail either

a) due
b) duet

NOTE F

14 DL-C ONNECT

response

N DL-CONNECTION

\\ -ESTABLISHED
indication '

)

DL-CONNECT S

—request PN
DL-CONNECT </ DL-CONNECT
indication

arid possibly a DLC; of
-Connect indication pr

octets up

MAL priority,

n size of
U used in

he time-
ishment

mitive.

confirm

' DL-CONNECT

response

DL-CONNECTION

‘ -ESTABLISHED
indication '

Figure 19 — Multi-peer DLC/DLCEP establishment initiated by the publishing DLS-user
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DL-CONNECT DL-CONNECT
request > ">~ indication N
< DL-CONNECT | .-~*"1™ DL-CONNECT
confirm response
DL-CONNECTION
-ESTABLISHED
indication >

Figure 20 — Multi-peer DLC/DLCEP establishment initiated by a subscribing DLS-user

w

-
P

DL-CONNECT

request '

DL-CONNECT A
confirm

N

" DL-CONNECT

14 request

CEP addresses initiated first by

Figure 2

confirm

confirm

LCEP establishment using known DLCEP addresses initiated first by

Figure 2
one or more subscribing DLS-users

8.5.3.1 DLC establishment collision
DL-C ONNECT DL-C ONNECT
request r\” request

DL-C ONNECT |.

( | indication
\ DL-CONNECTI

response® | *.

€2-C ONNECT]

confirm

DL-C ONNEC
indication I \
|gDL-ConnecT /
- .| “response

-] DL-C ONNECT ’

confirm

NOTE: The merger occurs here

Figure 23 — Peer DLC/DLCEP establishment initiated simultaneously by both
peer DLS-users, resulting in a merged DLC
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DL-CONNECT . P S pL-ConNECT

< DL-CONNECT "t | DL-CONNECT
confirm | ' | indication
DL-CONNECT |
indication l DL-CONNECT
DL-CONNECT response
response ¥ *--. | DL-CONNECT )
confirm

Figure 24 — Multi-peer DLC/DLCEP establishment initiated simultaneously by both
publishing and subscribing DLS-users, resulting in a merged DLC

8.6 Cpnnection release phase

8.6.1 Function

The DL / DLCEP release service primitives are used to rel€
DLC. The release may be initiated by any of the following:

ang, pdssibly a

a) eithef or both of the DLS-users, to release an establish

b) the DDLS-provider to release an established DLCEP Failure aintain a DLC at a
DLCIEP are indicated in this way);

c) the OLS-user, to reject a DL-Conneg

d) the O
e) the O stablish-
ment pt of a

DL-CONNECT confirm prjr

Initiation of the releasg sewi » current
phase gf the DLCEP. [O 3 i discon-
nected and any a ' Qe

A DL-D of any
DLSDU release
service untOf user data from a releasing peer (or publisher) tp a peer
(or sub either that peer (or subscriber) nor the DLS-provider has
concurr service

NOTE 1 i Mt can)only be used to release a DLCEP that was established by a prior DLFCONNECT
primitive; annot\be ysed\o release a DLCEP that was established by prior local DL-management acfions.

NOTE 2 |This/functie
standard.

may also be provided by local DL-management actions, which are beyond the scdpe of this

8.6.2 Types of primitives and parameters

Table 15 indicates the types of primitives and the parameters needed for DLC/DLCEP release.

8.6.2.1 DLCEP-identifier-type

This parameter indicates whether the associated DLCEP identifier is

a) a DLS-user-identifier which was provided by the DLS-user as a parameter of the associated
prior DL-Connect request or response primitive; or

b) a DL-identifier which was provided to the DLS-user as a parameter of the immediately-prior

DL-Connect indication primitive.

The latter case should occur only when the DLS-provider disconnects the DLCEP after issuing
a DL-CONNECT indication primitive and before receiving a corresponding DL-CONNECT response
or DL-DISCONNECT request primitive from the local DLS-user.
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issuing
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Table 15 — DLC / DLCEP release primitives and parameters

DL-DISCONNECT Request Indication

Parameter name input output
DLCEP-identifier-type M
DLCEP DLS-user-identifier C
DLCEP DL-identifier M C
Originator M
Reason ] M (=)
DLS-user-data U M (=)

DLCEP DLS-user-identifier

DLCEP DL-identifier

returneq by the DL-CONNECT requeshor ¥

always present on the DL-DISCONNECT r present on the DL-Disd
indicatign primitive only when disconnéction ogcurs: after issuing a DL-CONNECT in
primitivg and before receiving a cortesp ing CONNECT response or DL-Disq
request|primitive.

8.6.2.4 Originato

This patameter identifies clease. Its value indicates either the remg
user, the remote RLS-pro RDLS-provider, or that the originator is unknown.

8.6.2.5

This pa
parame

a) Whe
of

1) ¢

2) “

3)

disconnection’ — permanent condition”;

P DL-identifier pa
initiated the DLCEH

H F'H 4 i + A H L1
ISVUTITITUUUTT — trdliolcrit CUTTUTUVIT ,

disconnection after timeout”;

4) “connection rejection — calling DLSAP DL-identifier is invalid”;

5) “connection rejection — DL(SAP)-address unknown”;

6) “connection rejection — DLSAP unreachable, permanent condition”;

7) “connection rejection — DLSAP unreachable, transient condition”;

8) “connection rejection — QoS not available, permanent condition”;

9) “connection rejection — QoS not available, transient condition”;

10)
11)

“connection rejection after timeout”; or

“reason unspecified”.

2003(E)

iffed with

bn. It is
rs after
ONNECT

rameter
P. It is
ONNECT
dication
ONNECT

te DLS-

i in this

NOTE  Addition to, or refinement of, this list of values to convey more specific diagnostic and management
information is permitted in a DL-protocol standard that provides services as specified in this clause of IEC 61158-3.
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b) When the originator parameter indicates a DLS-user-initiated release, the value is one of
1) “disconnection — normal condition”;
2) “disconnection — abnormal condition”;
3) “disconnection — terminated by unbind of source DLSAP-address”;
4) “connection rejection — unacceptable QoS, permanent condition”;
5) “connection rejection — non-QoS reason, permanent condition”;
6) “connection rejection — transient condition”; or
7) “reason unspecified”.
¢) When the originator parameter indicates an unknown originator, the value of the Reason

para : y cannot
be explicitly conveyed in a DL-protocol.
8.6.2.6 DLS-user-data
This pa without
modificd ctets up
to the li ber(s) is
not assy
NOTE 1 f NORMAL
priority, € Fmity with
the DLS-U
NOTE 2
8.6.3
The seq may be
a) initia n to the
other;
b) initia
c) initia
d) initia fom the
origipating DL&-use
In caseq ' data associated with a DLS-user-initiated request maly not be
delivere
The sequen itivés in these four cases are defined by the time-sequence diagrams in
Figure 2
|

DL-DISCONNECT )
request -..| DL-D |SCONNECT’
indication

Figure 25 — Peer DLS-user invocation

DL-DISCONNECT P S

request _ DL-DISCONNECT
“=.._| indication

Figure 26 — Publishing DLS-user invocation
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DL-DISCONNECT ~ S P
request |

Figure 27 — Subscribing DLS-user invocation

DL-D ISCONNECT DL-D ISCONNECT
request > request

Figure 28 — Simultaneous invocation by both DLS-users

DL-DISCONNECT DL-D ISCONNECT,
< indication o indication >

Figure 29 — Peer DLS-provider invocation

<
DL-DISCONNECT
indication

Figure 30 — Pub

5-provider invocation

Q |oLb ISCONNECT),
K\/I indication
re Si eous peer DLS-user and DLS-provider invocations

DL-DISCONNECT =] S
request
| DL-DISCONNECT
indication

Figure 33 — Simultaneous publishing DLS-user and DLS-provider invocations

DL-DISCONNECT S P
request

Figure 34 — Simultaneous subscribing DLS-user and DLS-provider invocations

8.6.4 Sequence of primitives in a DLS-user rejection of a DLC / DLCEP establishment
attempt

A DLS-user may reject a DLC/DLCEP establishment attempt by using a DL-DISCONNECT
request. The originator parameter in the DL-DISCONNECT primitives will indicate DLS-user-
initiated release. The sequence of events is defined in the time-sequence diagram in Figure 35
through Figure 37.
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DL-C ONNECT

request Pt

indication

DL-D ISCONNECT
request

<DL-D ISCONNECT] .-+~
indication

Figure 35 — Sequence of primitives in a peer DLS-user rejection
of a DLC/DLCEP establishment attempt

DL-CONNECT S =)

request N DL-CONNECT
"-__ Indication I
- S Dsconecr
DL-DISCONNECT request

indication

Figure 36 — Sequence of primitives in a publishi
of a DLC/DLCEP establishment &

If the DLS-provider is
DL-DISQONNECT jndicatig
originated releas S
38.

DL-CONNECT
request

DL-DISCONNECT
indication

Figure 38 — Sequence of primitives in a DLS-provider rejection

tor by a
rovider-
n Figure

of a DLC/DLCEP establishment attempt

If the DLS-user, having previously sent a DL-CONNECT request and not having received a
DL-CONNECT confirm or DL-DISCONNECT indication, wishes to abort the DLC/DLCEP establish-
ment attempt, the DLS-user should issue a DL-DISCONNECT request. The resulting sequence of
primitives is dependent upon the relative timing of the primitives involved and the transit delay
of the DLS-provider as defined by the time-sequence diagrams in Figure 39 through Figure 43.

No information can be implied by detecting which of these alternatives occur.
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DL-C ONNECT

request '

DL-D ISCONNECT
request

Figure 39 — Sequence of primitives in a DLS-user cancellation
of a DLC/DLCEP establishment attempt: both primitives are destroyed in the queue

DL-C ONNECT

"-._| DL-C oNNECT,
indication

DL-D ISCONNECT,
indication

g
i
g
7
d
3|9
Q|
S |
@ 9
.
.

Figurg 40 — Sequence of primitives in a DLS-user cancellation of a’E hment

is sent

DL-C ONNECT '

request

Figure hment

DL-CONNECT
“-..| indication |
DL-CONNECT
i ¢ response

DL-DISCONNECT
indication

request

Figure 42 — Sequence of primitives in a DLS-user cancellation
of a DLC/DLCCEP establishment attempt:
publisher’s DL-DiscoNNECT indication arrives after DL-CONNECT response is sent
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S P
w’
request? |~
~~.| DL-CONNECT >
indication

DL-DISCONNECT

m’ ¢ DL-CONNECT

response

DL-CONNECTION

‘ -ESTABLISHED
indication '

Figure 43 — 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

8.7 Dpta transfer phase

8.7.1 Queue data transfer

8.7.1.1 Function
The queue data transfer service primitives provide fg gDUs) in
either direction, or in both directions simultaneous . ves the

boundalies of the DLSDUs.

8.7.1.2 Types of primitives and paramete

Table 16 indicates the types of primitiv ansfer.

itive and parameters

equest Indication Confirm
PM’“‘*%\ input output output
Requeé\DI} u&ir |den<\|er M
DLCEP DL-identifiet \ (R AN M
DLCEP plS\user-ideqtifier ) M
Que)le\Dl}QuéQr\l‘d@ntme\ C
DLé\usehie\\g N % M C (=)
T NN\ v
\GJE,?\'_‘\he \t‘hof{by which a confirm primitive is correlated with its corresponding
prece

/\

ing reqiest primitive is a local matter.

8.7.1.21 DLCEP DL-identifier

This parameter, specified in the DL-DATA request primitive, has the same value as the DLCEP
DL-identifier parameter returned by the DL-CONNECT request or indication primitive that
initiated the DLCEP.

8.7.1.2.2 DLCEP DLS-user-identifier

This parameter has the same value as the DLCEP DLS-user-identifier parameter returned by
the DL-CONNECT confirm or DL-CONNECTION-ESTABLISHED indication primitive that occurred
during initiation of the DLCEP at which the DLS-user-data was received.
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8.7.1.2.3 Queue DLS-user-identifier

This parameter has the same value as a queue DLS-user-identifier parameter from a prior
DL-CREATE primitive (or as created by DL-management), and indicating the same queue as the
one specified in the appropriate-direction buffer-or-queue-binding parameter (see 8.5.2.3.9) of
the DL-CONNECT request or response primitive that initiated the DLCEP.

8.7.1.2.4 DLS-user-data

This parameter allows the transmission of data between DLS-users without alteration by the
DLS-provider. The initiating DLS-user may transmit any integral number of octets greater than
zero, up to the limit negotiated for the implied direction of data transfer.

8.7.1.2.4.1 Request primitive
If the in itive is
invalid gnd the DLC is terminated by the DLS-provider, with a DL-DI1S¥ indicatiof issued

to the appropriate DLS-user(s).

If the injitiating DLS-user has bound a FIFO queue of maki 9 EP as a
source, then a DL-DATA request primitive attempts to append a~DL to the“queue, buit fails if
the quetie already contains K DLSDUs. If the append OR_ i S DLSDU
will be transmitted at the first opportunity, after a i S i DL-PuT
request|primitive is not permitted. Inste A o limjt the number of DLS-user
request$ which can be outstanding (that is )

If the inftiating DLS-user has not bound abuffer\or ce, then
a DL-DATA request primitive attempts t rminate
capacity, but fails if the quewne is full. If\the ation was successful, then the| DLSDU
will be transmitted at the fi i ding DLSDUs in the queue.

At the nplicit FIFO queue is full, then the request will

be rejed the DL-DATA request primitive.

8.7.1.2.

If the relceivi ound-a FIFO queue to the DLCEP as a sink, and that queue is

not full,

a) the ng DU is appended to that queue, and the DLS-user-data parameter is
omitted jated DL-Data indication primitive. The DLSDU can be read|using a

If the repeiving DLS-User has no binding to the DLCEP as a sink, then

b) an implicit queue of indeterminate capacity is used as a temporary receive queue, after
which the DLSDU is delivered as the DLS-user-data parameter of the associated DL-DATA
indication primitive.

NOTE When a buffer is bound to the DLCEP as a sink, a DL-DATA-Indication primitive cannot occur.
If it is not possible to append the received DLSDU to the implicit or explicit receive queue, then

c) if the DLCEP’s data delivery features are unordered or ordered, then the DLSDU is
discarded and a DL-Data indication primitive is not issued to the DLS-user; or

d) if the DLCEP’s data delivery features are classical or disordered, then the DLSDU is
retained by either the sending or receiving DLE (or both) until such delivery is possible, or
until the DLCEP is reset or disconnected, or until the DLSDU is no longer available at the
sending DLCEP (which will in turn cause a reset at the receiving DLCEP).

A DL-DATA-Indication primitive reporting the DLSDU’s receipt occurs at the receiving DLS-
user’'s DLSAP.
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8.7.1.2.5

Status

This parameter allows the DLS-user to determine whether the requested DLS was provided
successfully, or failed for the reason specified. The value conveyed in this parameter is as

follows:

a) “success”;

b) “temporary failure — queue full”;

d
e

)
)
c) “failure — incorrect amount of requesting DLS-user data specified”;
) “failure — incompatible DLC state”;

)

‘failure — reset or disconnection”;

f) “failure — timeout”; or
g) “failure — reason unspecified”.
NOTE 1 |The only compatible DLC state is Data Transfer Ready (see Figure 17).

NOTE 2
informatig

8.7.1.3
The ope
within t
provide

the res

sequeng
queue t

“=-_|_DL-DATA
DL-D ATA indication
confirm

hagement
61158-3.

wn size
a DLS-
ser and

he time-
a failed

Figure 45 — Sequence of primitives for an ORDERED or UNORDERED peer-to-peer,

or an UNORDERED subscriber-to-publisher queue-to-queue data transfer

request © | 7--._| DL-DATA

indication

DL-D ATA
confirm

Figure 46 — Sequence of primitives for a publisher-to-subscribers
queue-to-queue data transfer
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DL-D ATA
request

DL-DATA
confirm

Figure 47 — Sequence of primitives for a failed queue-to-queue data transfer

If a DL-RESET or a DL-DISCONNECT primitive occurs, then the above sequences of causality
may be overridden. In such a case, if a DL-DATA request primitive is outstanding, then a
corresponding DL-DATA confirm primitive is issued before the reset or disconnection is
signaled to the DLS-user.

8.7.2 Buffer data transfer

8.7.21 Function

The buffer data transfer primitives provide a means of notifying ble for a
buffer that the buffer was just transmitted, or that a DLSDU was\ust resgij i Liffer.
NOTE A DL-BUFFER-SENT indication will never be coincident with a A N, By not be
related to]a DL-DATA indication at one or more remote DLS-users, A Dh:B RECE indicati ill never be

coinciden} with a DL-DATA indication, and cannot be related to a PL-DATA requé

8.7.2.2 Types of primitives and parameter,

Table 1f and Table 18 indicate the t r buffer

data trahsfer.

Table 17 — Buffer s n

\( DL FFER,SENT | Indication
[ Paramete output

Q DLCEBbi\S-LBe\r-\iQntl?)er M
\Qufferms-\l}\er-he\nt\lﬁer M

anid parameter

able:18 — r received primitive and parameter
DL-BUFFER-RECEIVED Indication
Parameter name output
"BLCEP DLS-user-identifier M
Buffer DLS-user-identifier M
DLSDU sequencing inference M
8.7.2.2.1 DLCEP DLS-user-identifier

This parameter has the same value as the DLCEP DLS-user-identifier parameter returned by
the DL-CONNECT confirm or DL-CONNECTION-ESTABLISHED indication primitive that occurred
during initiation of the DLCEP at which the DLS-user-data was received.

8.7.2.2.2 Buffer DLS-user-identifier

This parameter has the same value as a buffer DLS-user-identifier parameter from a prior
DL-CREATE primitive (or as created by DL-management), designating the same retentive buffer
as the one specified in the appropriate-direction buffer-or-queue-binding parameter (see
8.5.2.3.9) of the DL-CONNECT request or response primitive that initiated the DLCEP.
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8.7.2.2.3 DLSDU sequencing inference
This parameter allows the DLS-user to determine whether the DLSDU was inferred by the DLL

a) to be a duplicate of a previously-received DLSDU, or
b) to imply the loss of one or more previously-transmitted but unreceived DLSDUs, or
c) neither of the above.

When the indication is of the re-receipt of a known duplicated DLSDU, this parameter has the
value “DUPLICATE”; when the indication is of the loss of one or more DLSDUs, this parameter
has the value “L0sS”; in all other cases it has the value “NONE”. Since UNORDERED DLCs do not
provide a ba5|s for |nferr|ng sequencmg, this parameter always has the value NONE when the
DLSDU

NOTE T
DLS-user;

note peer
entity and problems within the distributed DLS-provider.

8.7.2.3 Sequence of primitives

The seq
defined |i

DL-BUFFER-RECEIVED >
indication

indication

or an UNORDERED subscriber to publisher, buffer to queue data transfer

DL-BUFFER-SENT Ve

indication
indication

Figure 51 — Sequence of primitives for a publisher to subscribers
buffer to queue data transfer

The above sequences of primitives may remain incomplete if a DL-RESET or a DL-DISCONNECT
primitive occurs.
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8.7.3.1 Function

The Reset service may be used
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a) by the DLS-user of a peer or publisher DLCEP, to resynchronize the use of the DLC, and
optionally to exchange a limited amount of user data with the DLC’s other DLS-user(s); or

b) by the DLS-provider, to report detected loss of data unrecoverable within the DLS. All loss
of data that does not involve loss of the DLC is reported in this way.

If the DLC is congested, invocation of the Reset service will unblock the flow of DLSDUs by

causing the DL S-provider

1) to digcard DLSDUs; and

2) to notify the appropriate DLS-user(s) that did not invoke Reset tha

The sefvice will be completed in a finite time, whether p
accepted by the DLS-user or not. Any DLSDUs not delivered to
completjon of the service will be discarded by the DLS-prowiden

NOTE 1

NOTE 2
DL-mana

8.7.3.2

Table 19 and Table 20 indicate the type

service.

rred.

Us are
before

rior local

he reset

Table 19 — BLC/BLCEP r
L;\/%DQE({\}\ kugms-t/ Indication Response Confirm

Parfametername in@n output input output
DICEP DL-identifjer M
DICEP DLS-useidentifier \~ "\ M
Otliginator \ \/ M
Re ason( \ \ U M (=)
D Sasserrdata N\ U M (=) U M (=)
sth N ) M
NQTE ethod by which a confirm primitive is correlated with its corresponding preceding

m
request Wd by which a response primitive is correlated with its corresponding
preceding indication primitive, is a local matter.

Table 20 — DLC/DLCEP reset primitives and parameters (portion 2)

DL-RESET-COMPLETED Indication
Parameter name output
DLCEP DLS-user-identifier M

8.7.3.2.1

DLCEP DL-identifier

The DLCEP DL-identifier parameter has the same value as the DLCEP DL-identifier parameter
returned by the DL-CONNECT request or indication primitive that initiated the DLCEP.
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8.7.3.2.2 DLCEP DLS-user-identifier

This parameter has the same value as the DLCEP DLS-user-identifier parameter returned by
the DL-CONNECT confirm or DL-CONNECTION-ESTABLISHED indication primitive that occurred
during initiation of the DLCEP at which the DL-RESET or DL-RESET-COMPLETED indication
primitive was received.

8.7.3.2.3 Originator

This parameter indicates the source of the Reset; the set of values is identical to that specified
in 8.6.2.2. The parameter’s value indicates either the remote DLS-user, the remote DLS-
provider, the local DLS-provider, or that the originator is unknown.

8.7.3.2.4 Reason

This pafameter gives information about the cause of the reset. THe in this
paramefer is as follows:
a) Whenp the originator parameter indicates a DLS-provider- i is one of
1) “resynchronization after activation of a DL-manage
2) “resynchronization after timeout”;
3) “resynchronization after maximum number of fretr@ngmissiqn re s”;
4) “resynchronization after detected’s
5) “resynchronization after other d

6) “reason unspecified”.

NOTHE Addition to, or refinement of, this\list of values*to to
information is permitted in a_DL-protocol\ stand
IEC 41158-3.

y more specific diagnostic and mahagement
des services as specified in this [clause of

b) Whe a DLS-user-initiated reset, the value is one jof
1) “resynchronization afte ime ;
2) “resynchr@ i user-detécted DLS-user-state inconsistencies”;
3) “reason unsp€ ;
NOTHE iti , ergent\of, thig list of values to convey more specific diagnostic and manhagement
information i itt RL-proteCol standard that provides services as specified in this [clause of
IEC 41158-3"
c) Whe griginater. parameéter indicates an unknown originator, the value of the|Reason
para is\“réason u \specified”. This allows parameters to be implied when they cannot

This parameter alfows the transmission of DLS-User-data between DLS-users, without
modification by the DLS-provider. The DLS-user may transmit any integral number of octets up
to the limit for DLPDUs of the DLC'’s priority.

NOTE The delivery of this data is assured only for the case where the reset service is invoked by only one peer or
publishing DLS-user, and not simultaneously by another DLS-user or the DLS-provider, and where the reset service
completes before the initiation of a subsequent reset or disconnect.

8.7.3.2.6 Status

This parameter allows the DLS-user to determine whether the requested DLS was provided
successfully, or failed for the reason specified. The value conveyed in this parameter is as
follows:

a) “success’;

b) “failure — incompatible DLC state”;

c) “failure — disconnection”; or
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d) “failure — reason unspecified”.

NOTE 1 The only compatible DLC state is Data Transfer Ready (see Figure 17).

NOTE 2 Addition to, or refinement of, this list of values to convey more specific diagnostic and management
information is permitted in a DL-protocol standard that provides services as specified in this clause of IEC 61158-3.

8.7.3.3 Sequence of primitives

The interaction between each DLS-user and the DLS-provider should be one of the following
exchanges of primitives:

a) a DL-RESET request from the DLS-user, followed by a DL-Reset confirm from the DLS-
provider; or

b)aD

The DL{RESET request acts as a synchronization mark in the streamx S are sent
by the issuing DLS-user. The DL RESET indication acts as a s{nchronization K in the
strea acts as
a syn DLS-user.
The that are
recei

When t avior is

modified A egponding to D|-RESET

responsje primitives are not actually sg i , but rather a DL-RESET
confirm g after sending the D|L-RESET
request

In gene

1) No L RESET request or response in that sent
strea e corresponding DL-Reset indigation or
confirm in that received sfr

The DL§- ider” di \ itted before the issuing of the DL-Reset|request
that jhave no i S er DLS-user when the DLS-provider issues the
DL-

Also, the DLS-p LSDUs submitted before the issuing of the DL-Reset
response tha ivered to the requestor of the DL-Reset when the DLS-

when the DLECEP datéa delivery features are UNORDERED, because the lack of complete prdering
included avlack of complete ordering of the entries in the abstract queues

The complete sequence of primitives depends upon the origin of the Reset action and the
occurrence or otherwise of conflicting origins. Thus the Reset service may be

i) invoked by one DLS-user of a peer DLC, and possibly simultaneously by the DLS-provider,
leading to interaction a) with that DLS-user and interaction b) with the peer DLS-user;

ii) invoked by both DLS-users of a peer DLC, leading to interaction a) with both DLS-users;

iii) invoked by the DLS-provider of a peer DLC, leading to interaction b) with both DLS-users;

iv) invoked by the subscribing user of a multi-peer DLC, or by that part of the DLS-provider
associated with the subscribing DLS-user, leading to interaction a) with that DLS-user, and
no interaction with the DLC’s other DLS-user(s);

v) invoked by that part of the DLS-provider associated with the publishing DLS-user, leading to
interaction b) with the DLC’s DLS-users; or
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vi) invoked by the publishing user of a multi-peer DLC, and possibly simultaneously by one or
more subscribing users, leading to interaction a) with the invoking DLS-user(s) and interac-
tion b) with all the DLC’s other DLS-users.

The sequences of primitives for these six alternatives are defined in the time-sequence
diagrams in Figure 52 through Figure 62.

DL-RESET ' g

request

-] DL-RESER

indication
DL-RESET
CLRESET |7 esponse
confirm | =y DL-RESET-COMPLETED
indication

P
DL-RESET '
request ¥ | .
¢ DL-RESET

confirm

Figure 53 — Sequence of prinfitives_in a\publishing DLS-user initiated Reset

confirm

itives in a subscribing DLS-user initiated Reset

DL-RESET
request

DL-RESET
request

DL-RESET DL-RESET
< U >

confirm confirm

DL-RESET P S DL-RESET

request request

DL-RESET
confirm

DL-RESET
confirm

Figure 56 — Sequence of primitives in a simultaneous multi-peer DLS-users initiated Reset
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DL-RESET U DL-RESET
indication indication
DL-RESET DL-RESET
DLRESETY M\ [q2RESET
response o response
DL-RESET-COMPLETED DL-RESET-COMPLETED
< indication o indication >

Figure 57 — Sequence of primitives in a peer DLS-provider initiated Reset
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P S
DL-RESET | —, DL-RESET
indication ~I"indication
DL-RESET ' DL-RESET
response ¢ response
< DL-RESET-COMPLETED | DL-RESET-COMPLETE
indication indication

Figure 58 — Sequence of primitives in a publishing

Figure 59 — Seque

Fi

DL-RESET
indication

response

DL-RESET COMPLETED

indication

e 60 — Sequence of primitives in a simultaneous

peer DLS-user and DLS-provider initiated Reset

P S
DL-RESET [DLRESET
request o indication
DL-RESET
@ 2LRESET | response
confirm
DL-RESET-COMPLETED >

indication

Figure 61 — Sequence of primitives in a simultaneous
publishing DLS-user and DLS-provider initiated Reset

bing DLS-provider initiated Reset
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DL-RESET S P
request

DL-RESET
confirm

Figure 62 — Sequence of primitives in a simultaneous
subscribing DLS-user and DLS-provider initiated Reset

The above sequences of primitives may remain incomplete if a DL-DISCONNECT primitive
occurs. In such a case, if a DL-RESET request primitive is outstanding, then a corresponding

e DLS-

DL_RES—-F Y HS OGS ) baldb : Had-bafar +h N H BB fioe ¢
F T CUTITITTTT PTITmmirve oTTUuUTu VG TooUTt U UTTUTT T UTOLUTITTTULUUTT To

user.

8.74
8.7.4.1

The su

Subscriber query

Function

existenge of any subscribers on a multi-peer DLC. The-

the set

8.7.4.2

Table 2

8.7.4.2.

The DL
returned

Table 21 — Subscriber Wp i

and parameters

“eralad—4 4
Iyll CUu Ui

%{-SUB ER\-Q.uﬁRY )Request Confirm
N\ rameter-name input output
| DLCEP DX identifier \ M
DLEER DLS-6ser-jdentifter M
XA/ M

Blgtus
NOT
i{s C

od by Avhich a confirm primitive is correlated with

T
\G\E&an request primitive is a local matter.

by the' D

he m
po

DL-identifier

whether

CEP Dbisidentifier parameter has the same value as the DLCEP DL-identifier pgrameter
NECT request or indication primitive that initiated the DLCEP.

8.7.4.2.2

DLCEP DLS-user-identifier

This parameter has the same value as the DLCEP DLS-user-identifier parameter returned by
the DL-CONNECT confirm or DL-CONNECTION-ESTABLISHED indication primitive that occurred
during initiation of the DLCEP at which the DL-SuUBSCRIBER-QUERY request was received.

8.7.4.2.3

Status

This parameter allows the DLS-user to determine whether the requested DLS was initiated
successfully, or failed for the reason specified, and whether any receiving DLS-users appear to
exist or not. The value conveyed in this parameter is as follows:

a) “success” — a subscriber exists;

b) “indeterminate — timeout”;

c) “failure — incompatible DLC state”;
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d) “failure — disconnection”; or
e) “failure — reason unspecified”.

NOTE 1 The status “failure — timeout” may be interpreted with an unknown degree of confidence as “success —
no subscribers”

NOTE 2 Addition to, or refinement of, this list of values to convey more specific diagnostic and management
information is permitted in a DL-protocol standard which provides services as specified in this clause of
IEC 61158-3.

8.7.43 Sequence of primitives

The sequence of primitives in a successful subscriber is defined in the time-sequence diagram
in Figure 63. The scheduling of DL-SUBSCRIBER-QUERY is always IMPLICIT.

DL-SUBSCRIBER-QUERY P S
request

DL -SUBSCRIBER-QUERY
confirm

The abg occurs.
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9 Type 1: Connectionless-mode Data Link Service

9.1 Facilities of the connectionless-mode Data Link Service

NOTE These facilities may not be adequate of themselves to provide the ordered-delivery enhancement to the
basic connectionless OSI data link services of ISO/IEC 8886 which ISO/IEC 15802-1 promises to users of local
area network medium access control protocols. In such a case it may be necessary to use an ORDERED DLC and a
convergence sub-protocol to emulate the enhanced connectionless services of ISO/IEC 15802-1, with a PEER DLC
used to support point-to-point (unicast) services, and a MULTI-PEER DLC used to support multicast services.

The DLS provides the following facilities to the DLS-user:

a) A means of transferring DLSDUs of limited length from one source DLSAP to a destination
DLSAP or group of DLSAPs, without establishing or later releasing a DLC. The transfer of
DLSDUs is transparent, in that the boundaries of DLSDUs and the confents™af DLSPUs are

@ i : content
selected

ocol (see

d to the

changed
5-users,
Arent, in
ved un-
h limited

ocol (see

; two DLS-
status that the exchange occurred, but only the one
atus that its DLSDU was successfully delivgred to the

only with
ight-weight

ted, but

receive

10731,
Clause p.\I'he model defines interactions between the DLS-user and the DLS-provider that take
place at a DLSAP. Information is passed between the DLS-user and the DLS-provider by DLS
primitives that convey parameters.

9.2.1 Model of DL-connectionless-mode unitdata transmission

A defining characteristic of data-link connectionless-mode unitdata transmission is the
independent nature of each invocation of the DLS.

As a descriptive aid, the data-link connectionless-mode unitdata transmission service, as
provided between any two DLSAPs, can be modeled in the abstract as an association between
the two DLSAPs. This association is permanent, but its activation requires autonomous
actions, in the form of appropriate DL-BIND requests, at the two DLSAPs.
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Only one type of object, the unitdata object, can be handed over to the DLS-provider, via a
DLSAP, for transmission. In Figure 64, DLS-user A represents the DLS-user that passes
objects to the DLS-provider. DLS-user B represents the DLS-user that accepts objects from the
DLS-provider.

The operations that are performed by the DLS-provider for a particular DLL association depend
on the QoS specified by the requesting DLS-user. Awareness of the characteristics of the DLS
provider is part of the DLS-user’s a priori knowledge of the OSI environment.

DLS User A DLS User B
DL SAD DLSADP
———— —————d

Association between Aand B —

DLS Provider

9.2.2

A defini independ-
ent naty

As a dep 5 itdata exchange service, as provided
between any two DLSAPs a e ' ct as an association between|the two
DLSAPY. This association\js ps its ivation requires autonomous actiong, in the

form of pppropriate DL{E

Only one type smitdata @bject,’can be handed over to the DLS-providgr, via a
DLSAP,| for transgrissior, iglire DLS-user A represents the DLS-user wHich has
configuned its releyé . esSs ih the role of INITIATOR. DLS-user B represents the

DLS-usér which S igurad its relevant DLSAP-address in the role of CONSTRAINED
RESPONDER or )

For eac
can prow
receive(

theMtonfiguring DL-BIND service specifies up to three buffefs which
ransmission, and up to three buffers or queues which gan hold

Each injocation of the unitdata-exchange DLS specifies a service priority, and causps each
DLE to kelect from those sending buffers which are bhound at the Qpnnifinr‘l ar_higherl priority,

the highest-priority DLSDU which is available for transmission.

The unitdata-exchange DLS consists of two phases. During the first phase, DLS-user A’s DLE
selects the DLSDU for transmission, if any, and sends it to DLS-user B’s DLE, where the
DLSDU is received and placed in the receive buffer or queue, if any, associated with the
DLSDU'’s priority.

During the second phase, if a DLSDU was sent but was unable to be delivered in the first
phase, then an error report is returned to DLS-user A’'s DLE. Otherwise, if either no DLSDU
was sent, or the sent DLSDU was successfully placed in the appropriate receive buffer or
queue, then DLS-user B’s DLE selects the DLSDU for transmission, if any, and sends it to
DLS-user A’s DLE, where the DLSDU is received and placed in the receive buffer or queue, if
any, associated with the DLSDU’s priority.
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For each of the two DLSAPs involved in the transaction, if a DLSDU was either sent or
received at the DLSAP, or if the DLSAP-address binding specified that unitdata-exchange
indications are always required, then the DLE issues a DL-UNITDATA-EXCHANGE indication
primitive at that DLSAP.

9.3 Quality of connectionless-mode service

The term “Quality of Service” (QoS) refers to certain characteristics of a connectionless-mode
data transmission as observed between the DLSAPs. QoS describes aspects of a connection-
less-mode data transmission that are attributable solely to the DLS-provider. QoS can only be
properly determined when DLS-user behavior does not constrain or impede the performance of
the DLS.

Whethef the QoS during each instance of connectionless-mode data tr
same to each DLS-user associated with the service depends

bars the

a) on thle nature of their association; and

b) on the type of information, concerning the nature of the serv
user(s) by the DLS-provider prior to the invocation of the &

he DLS-

9.3.1 Determination of QoS for connectionless-mode-se

A basi¢ characteristic of a connectionless- -mode\ s i no long-term fynamic
associafion is set up between th associated with each
DL-connectionless-mode data trans by the
sending

NOTE T
only with
by config

exchange
Esociation

9.3.2

The Qo$

9.3.2.1

Connecii
transferf
7.4.3.2.6.1.

of the
3.1 and

9.3.2.2

This par

NOTE Hor\DLEs that do not support a time resolution of 1 ms, the requested time interval may be rounlded up to
the next-greatest multiple of the resolution that the DLE does support.

9.3.2.3 Remote-DLE-confirmed

This Boolean parameter specifies whether the DLS-user requests confirmation of receipt of the
associated DLSDU by the (implicitly identified) remote DLE. Its permissible values are TRUE
and FALSE, and its default value is FALSE.

NOTE When providing a unitdata service, selection of the value TRUE inevitably uses more link capacity than does
selection of the value FALSE.
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9.4 Sequence of primitives

9.4.1 Constraints on sequence of primitives

This subclause defines the constraints on the sequence in which the primitives defined in 9.5
not fully
ffect the

may occur. The constraints determine the order in which primitives occur, but do
specify when they may occur. Other constraints, such as flow control of data, will a
ability of a DLS-user or a DLS-provider to issue a primitive at any particular time.

The connectionless-mode primitives and their parameters are summarized in Table 22.

Table 22 — Summary of DL-connectionless-mode primitives and parameters

NOTE ters\e(r |oc4l and assigned by the DLS-provider and used by the

means fonthe explicit scheduling of the UNITDATA-EXCHANGE service.

7
Servige Service Primitive
subtype
Data Unitdata DL-UNITDATA request
Transfer
DL-UNITDATA indication fier,
DL-UNITDATA corffinm
Unitdata DL-UNITDATA- ocal BLSAP-gddress DLS-user-identifidr,
Exchange EXCHANGE ote P-address,
indication QoS‘\parameter set,
ffer-pr-queue DLS-user-identifier,
Q tatus)
Listener Listener -Lis \XEE;ER -Q ‘(#1 (SAP)-address,
Query Query N ue QoS parameter)
Q DL-LI 4 (out Status)
confi

DLS-

user to -addrgss, schedule, buffer-or-queue to the DLS-provider at thg DLS
interfade. - i tiflegscin\para ers are local and assigned by the DLS-user and used by the
DLS-pr i iftg DL(SAP)-address, schedule, buffer-or-queue to the DLS-user gt the
DLS int

NOTE 2 P Rd-by which a confirm primitive is correlated with its corresponding preceding request

service| The DL-COMPEL-SERVICE and DL-SCHEDULE-SEQUENCE services (see 10.5.2, 10.5.3) provide the

9.4.2 Relation of primitives at the end-points of connectionless service

With few exceptions, a primitive issued at one DLSAP will have consequences at one

the diagrams of Figure 65.

or more
other DLSAPs. The relations of primitives of each type at one DLSAP to primitives at the other
DLSAPs are defined in the appropriate subclause in 9.5; all these relations are summarized in

2003(E)
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a) locally-confirmed Unitdata Transfer

DL-U NITDATA
request

DL-UNITDATA
indication

DL-U NITDATA
confirm

b) remotely-confirmed Unitdata Transfer

DL-U NITDATA
request
—> “ DL-U NITDATA
~..| indication >
DL-UNITDATA |
confirm

c) Unitdata Exchange
initiator
DL-COMPEL - SERVICE responder
request

confirm

Figune 65 - nnectionless-mode service primitive time-sequence diagrams
9.4.3 iitives at one DLSAP
The pos eqUences of primitives at a DLSAP are defined in the state tfansition

diagram|, Figure “66. the diagram, the use of a state transition diagram to describe the
allowable sequences’of service primitives does not impose any requirements or constraints on
the inte izati i i ice-
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1 Idle

DL-UNITDATA request,
indication, or confirm

<

DL-UNITDATA-E XCHANGE
indication
DL-LISTENER-QUERY
request or confirm

2003(E)

¢

Figure 66 — State transition diagram for sequence
connectionless-mode primitives at one DLSAP

9.5 Cpnnectionless-mode functions
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9.5.1.1 Function

This service provides the facilities of 20a) and 20b). It can be used to transmit an independent,

self-contained DLSDU from one DLSAP to another DLSAP in a single service access,

return the status of that delivery to the originating DLSAP.

and to

This service can also be used to transmit an independent, self-contained DLSDU from one
DLSAP to a group of DLSAPs, all in a single service access. In this case delivery status is not

available to the originating DLSAP.

A DLSDU transmitted using DL-connectionless-mode data transfer is not considered by the
DLS-provider to be related in any way to any other DLSDU. Although the DLS maintains the
integrity of individual DLSDUs, it does not necessarily deliver them to the receiving DLS-user in

the order in which they are presented by the sending DLS-user.

NOTE The possibility, probability and reasons for such misordering are protocol-specific.
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9.5.1.2 Types of primitives and parameters

Table 23 indicates the types of primitives and the parameters needed for the
DL-connectionless-mode unitdata transmission service. This service may be initiated from any
DLSAP-address whose binding DL(SAP)-role is BASIC. This service may be addressed to any
DL(SAP)-address whose binding DL(SAP)-role is BASIC or GROUP.

Table 23 — DL-connectionless-mode unitdata transfer primitives and parameters

DL-UNITDATA Request Indication Confirm
Parameter name input output output
Called address M M (=)
Calling address M M (=) (
QoS parameter set N N M\
DLL priority U M (=) <
DLL maximum confirm delay U /\ \
Remote-DLE-confirmed U \ \ \
Queue DLS-user-identifier Q C \ \
DLS-user-data M E\({\
Status ) M
NOTE The method by which a conflrmm frri‘a)edy its corre-
sponding preceding request pr itive is att

9.5.1.2.1 Addresses

The panameters that take dddresse
DL(SAP|)-addresses.

9.5.1.2.1.1 C
This parameter

be provjded. It is g<D

a vasee 8.1.2.1.1 and 9.5.1.2.1.2) both|refer to

tifying the remote DLSAP(s) with which the DLS is to
the request primitive, but takes the form off a local

DL(SAP] in the indication primitive(s). It may be a DLSAP-address
or a gro

NOTE |f ) iNg\R g"issued a DL-BIND request for the Called Address, then this parameter also
can take AP )\address DL-identifier in the request primitive.

9.5.1.2.1.

This pdrameter conveys an address of the local DLSAP from which the DLS has been
requeste¢dh Mt is a DLSAP-address in the indication primitive, but takes the form oﬁa local
DLSAP-address DL-identifier in the request primitive.

NOTE If the receiving DLS-user has issued a DL-BIND request for the Calling Address, then this parameter also
can take the form of a DLSAP-address DLS-user-identifier in the indication primitive.

9.5.1.2.2 Quality of Service

This parameter consists of a list of sub-parameters. For each parameter, the values on the
primitives are related so that

a) on the request primitive, any defined value is allowed, consistent with the other parameters;
and

b) on the indication primitive, the quality of service indicated is equal to the value specified for
the corresponding request primitive.


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

- 132 - 61158-3 © IEC:2003(E)

9.5.1.2.2.1 DLL priority

This is the priority of the actual DLSDU which is sent to the remote peer DLS-user.

9.5.1.2.2.2 DLL maximum confirm delay

This QoS attribute is not reported on the indication primitive.

9.5.1.2.2.3 Remote-DLE-confirmed

When the called address is a group DL-address the specified value for this QoS attribute
should be FALSE. This QoS attribute is not reported on the indication primitive.

9.5.1.2.3 Queue DLS-user-identifier

This pafameter has the same value as a Queue DLS-user-identifier a prior
DL-CREATE primitive (or as created by DL-management). It is p 3 ieft queue
was specified for reception at the indicated priority by the D ivie which
established the DL(SAP)-address indicated in the same primiti

9.5.1.2.4 DLS-user data

This pafameter allows the transmission of data b sers without alteration by the
DLS-prqvider. The initiating DLS-user m : T i 9 ter than
zero, up to the limit determined by the DLL<p 1 ifi i service
request

9.5.1.2.4.1 Request primitive

If the inftiating DLS-user K address
at the specified prioritynas ansource, them@DL-UNITDATA request primitive attempts to|append
a DLSOU to the quede,N\bu ils \ \eue—already contains K DLSDUs. If the|append

operatign is successf be transmitted at the first opportunity, [after all
preceding DLS@’! request pr|m|t|ve is not perm|tted Inst¢ad, the
queue serves to limi
yet conf 2

dt is, not

If the injti gpecified
priority U to an
implicit g Is if the
queue i$ d at the
first opdortuni

At the quest is

terminatéd and a DL-UNITDATA confirm primitive 1s i1ssued immediately with an appropriate
negative status.

9.5.1.2.4.2 Indication primitive

If the receiving DLS-user has bound a FIFO queue to the DL(SAP)-address at the received
DLSDU'’s priority as a sink, and that queue is not full, then

a) the newly-received DLSDU is appended to that queue, and the DLS-user-data parameter is
omitted from the associated DL-UNITDATA indication primitive. The DLSDU can be read
using a DL-GET request primitive.

If no such binding exists, then
b) an implicit queue of indeterminate capacity is used as the receive queue, and the DLSDU is

delivered as the DLS-user-data parameter of the associated DL-UNITDATA indication primi-
tive.
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If it is not possible to append the received DLSDU to the implicit or explicit receive queue, then

c) the DLSDU is discarded and a DL-UNITDATA indication primitive is not issued to the DLS-

user.

A DL-UNITDATA indication primitive reporting the DLSDU’s receipt occurs at the receiving DLS-
user’'s DLSAP.

9.5.1.2.5

Status

This parameter allows the DLS-user to determine whether the requested service was provided
successfully, or failed for the reason specified. The value conveyed in this parameter is as

follows:

j) “failu
k) “failu
m) “failu
n) “failu
p) “failu

e — sending queue full”;
e — no requesting DLS-user data specified”;

e — requested QoS unavailable”;
e — calling DLSAP DL-identifier is invalid”;

e — incompatible DL(SAP)-role for calling addfess’

mote DLE

hagement
61158-3.

equence

DL-UNITDATA
request

—> ‘ DL-UNITDATA

“~._| indication

+——
DL-UNITDATA | }
confirm

Figure 67 — Sequence of primitives for a successful locally-acknowledged
connectionless-mode unitdata transfer

DL-UNITDATA
request

DL-UNITDATA
indication

DL-UNITDATA
confirm

Figure 68 — Sequence of primitives for a successful remotely-acknowledged
connectionless-mode unitdata transfer
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DL-UNITDATA
request

DL-UNITDATA
confirm

Figure 69 — Sequence of primitives for an unsuccessful
connectionless-mode unitdata transfer

9.5.2 Data exchange

NOTE DL-connectionless-mode data exchange services are an extension of the Unitdata services specified in
ISO/IEC 7498-1.

9.5.2.1 Function

The DU-connectionless-mode unitdata exchange service is invgkex of the

DL-COMPEL-SERVICE service (see 10.5.2). The DL-connectionlg i change

service fan be used

a) to send a self-contained DLSDU from one local DLSAP (theMnitiatd AP, the
responder;

b) to cguse a second independent self-contained DLSDM, which™i ssion at
that tesponder DLSAP, to be returned to the inijti

¢) wherl neither DLSAP has a DLSD S-users
that $uch an exchange was attempts

The DL$DUs are independent in the sense that DLSDUs

transmitted through other invocations of .( SDUs are self-contained in that all the

information required to delix . with the

user data to be transmit o initial

establispment or subs

A DLSOU trans d by the

DLS-prgvider to pins the

integrity| of individua ponding

or initia ating or

respond

NOTE T

Limited hich the

sending

1) The |nitiating DDS<user limits the rate at which both it and the responding DLS-yser can
send|DLSDUs by controlling the frequency of the DL-Unitdata-Exchange service.

2) The responding DLS-user can limit the rate at which it can receive DLSDUs of a specified
priority by explicitly binding a queue at that priority as a sink, and keeping the queue full.
The initiating DLS-user will be informed that the responding DLE discarded the received
DLSDU (due to resource limitations), and may use this information as a form of back-
pressure flow control.

The DLS-provider will not maintain any state information about the flow of information between
DLSAPs. Flow control exerted by the DLS-provider upon a sending DLS-user can only be
described for a specific interface.

9.5.2.2 Types of primitives and parameters

Table 24 indicates the primitive and the parameters used by the DL-connectionless-mode
unitdata exchange service. This service may occur between any DLSAP-address (the initiator)
whose binding DL(SAP)-role is INITIATOR, and any DLSAP-address (the responder)
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a) whose binding DL(SAP)-role is UNCONSTRAINED RESPONDER; or

b) whose binding DL(SAP)-role is CONSTRAINED RESPONDER and whose associated remote-
DL(SAP)-address as specified in the relevant DL-BIND request primitive (see 7.4.3.2.3.2) is
equal to the initiator-DLSAP-address.

Table 24 — DL-connectionless-mode unitdata exchange primitive and parameters

Indication Indication
DL-UNITDATA-EXCHANGE at INITIATOR at RESPONDER
Parameter name output output
Local address M (1) M (2)
Remote address M (2) M (1)
QoS parameter set
DLL priority of sent DLS-user data C (3) A (O
DLL priority of received DLS-user C (4) (3 \/
data g\\
Buffer-or-queue DLS-user-identifier C C \ \ >
Status M < \ I\N \
NOTE 1 These two parameters designate thg'sam F&dd SS.
NOTE 2 These two parameters designate dre
NOTE 3 These two DLL priorities are ¢q
NOTE 4 These two DLL priorities q@ﬁ

9.5.2.2.1 Addresses

The par
address|
CONSTR

DLSAP-
)-role of

9.5.2.2.1.

This pa
takes th

urred. It

9.5.2.2.1.

This pa urred. It

takes th

NOTE If the DUS-userbds issued a DL-BIND request for the Remote Address, then this parameter alsq can take
the form ¢f<aDLSAP-address DLS-user-identifier in the indication primitive.

9.5.2.2.2 Quality of Service

This parameter consists of a list of sub-parameters. The first two sub-parameters are
determined during the execution of this instance of the unitdata-exchange service, and are
reported as part of the service indication primitives.

Two other sub-parameters affect the execution of the service instance, but are not explicitly
reported. They are derived from the QoS parameters of the relevant DL-BIND request and
DL-COMPEL-SERVICE request primitives, and are summarized here.

9.5.2.2.21 DLL priority of sent DLS-user data

This is the priority of the actual DLSDU, if any, which is sent to the remote peer DLS-user, and
is greater than or equal to the transaction priority specified in the DL-COMPEL-SERVICE request
primitive which initiates the DL-UNITDATA-EXCHANGE service.
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9.5.2.2.2.2 DLL priority of received DLS-user data
This is the priority of the actual DLSDU, if any, which is received from the remote peer DLS-

user, and is greater than or equal to the transaction priority specified in the DL-COMPEL-
SERVICE request primitive which initiates the DL-UNITDATA-EXCHANGE service.

9.5.2.2.2.3 DLL priority of transaction

This QoS attribute is implicit, and is the priority specified in the DL-COMPEL-SERVICE request
primitive (see 10.5.2) which initiated this instance of the DL-UNITDATA-EXCHANGE service.

9.5.2.2.24 DLL maximum confirm delay

This QdS attribute is implicit, and is derived from the corresponding aftribute of theH)DL-BIND

request|primitive (see 7.4.3) for the initiating DLSAP-address.

9.5.2.2.2.5 Indicate-null-UNITDATA-EXCHANGE-transaction

This Qd PL-BIND
request

9.5.2.2.

This pa r from a
prior DU ause an
explicit y by the
DL-BIND e same
primitive.

9.5.2.2.

NOTE DLS-user-
identifiers

The DL ge service allows the exchange of data petween
DLS-usg¢rs without giteration provider. The initiating and replying DLS-usgers may
each trg i S f\oCtets greater than zero, up to the limits determined by
the tran i ified_in_the DL-COMPEL-SERVICE request primitive (seé]‘10.5.2)
which iritiates [ A-EXCHANGE service, and further constrained by the acfual DLL
priority

The sertvi RE | NJTDATA-EXCHANGE reflects the potentiality for two-way exchange of
unitdatal Re-actual service also supports unidirectional data transport in either direction.
The seryice(also succegeds when neither party has a DLSDU to exchange.

9.5.2.2.4.1 Indication primitive at the initiator

a) If the initiating DLS-user
1) has bound a buffer to the initiating DLSAP-address,
i) as a sending buffer; and

i) at the transaction priority specified in the DL-COMPEL-SERVICE request primitive (see
10.5.2) which initiates the DL-UNITDATA-EXCHANGE service, or at a higher priority,
and

2) if that buffer is not empty,
then

— the DLSDU from the highest-priority non-empty buffer is sent to the responding DLS-
user of the DL-UNITDATA-EXCHANGE service, together with a request for the highest pri-
ority available DLSDU whose priority is at least the transaction’s priority; and
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— if the selected buffer is non-retentive, then the buffer is emptied upon successful com-
pletion of the DL-UNITDATA-EXCHANGE service.

b) Otherwise, if a) does not apply, then a null DLSDU is sent to the responding DLS-user of the
DL-UNITDATA-EXCHANGE service, together with a request for the highest priority available
DLSDU whose priority is at least the transaction’s priority.

NOTE 1 The initiator and responder addresses and QoS are provided as part of the UNITDATA-EXCHANGE
invocation, and not from information associated with the buffered DLSDU.

NOTE 2 DLSDUs can be put in a sending buffer either
— by use of the DL-PUT request primitive (see 7.4.5); or

— as a result of a DL-BUFFER-RECEIVED or DL-UNITDATA-EXCHANGE indication primitive which uses the same
buffer for DLSDU receipt.

c) If a repty DEPDU s TETEiVEd; andtheTepty BDEPDUconveys a DESDUthen
1) if the initiating DLS-user bound a buffer or FIFO queue of m K to the
ipitiator DLSAP-address, as a receiving buffer or queue, at the bsponse
PLSDU, then
) the newly-received DLSDU is put in the receive buffe e to ap-
pend the DLSDU to the FIFO receive queue; or
i) a DL-UNITDATA-EXCHANGE indication primitive notifiesNt itiati r of the
result of putting the newly-received DLSDU i ‘ [ pting to
append it to the FIFO receive queue. Whef ng NITDATA-
EXCHANGE indication primitive notifies ' j S f the re-
ceived reply DLSDU.
NOTE SDU; the
2) d and a
DL- he data
Ipss.
d) If a feply DLPDU i | then a
DL-UNITDATA-EXCH icati imytl ifies the initiating DLS-user of the completion
of the unitdata exch i
1) do DLSD@ \
2) t N {ANGE-transactions (see 7.4.3.2.3.1) parametdr which
V PDL-BIND request associated with the initiating [DLSAP-
3 : such~adications were not to occur.
e) If ng is received, and a timeout occurs, then a DL-UNITDATA-EXCHANGE
indic imiti i e initiating DLS-user of the error.
9.5.2.2.4. ofi primitive at the responder
If a DLP d as part of the DL-UNITDATA-EXCHANGE service, then:

a) If the DL(SAP)-role of the DLS-user at the responding DLSAP-address
1) is BASIC, INITIATOR or GROUP; or

2) is CONSTRAINED RESPONDER, and the DLSAP-address of the initiator is not equal to the
Remote-DLSAP-address which necessarily was specified as part of the DL-Bind request
associated with the responding DLSAP-address,

then a reply DLPDU is sent to inform the initiator of the error, and no DL-UNITDATA-EXCHANGE
indication primitive occurs at the responder.

b) Otherwise, when a) does not apply, then if a DLSDU was sent by the initiator as part of the
DL-UNITDATA-EXCHANGE service, then

1) if the receiving DLS-user has bound a buffer or FIFO queue of maximum depth K to the
called DLSAP-address, as a receiving buffer or queue, at the priority of the response
DLSDU, then the newly-received DLSDU is copied into the receive buffer, or is ap-
pended to the FIFO receive queue if possible.
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NOTE The DL-UNITDATA-EXCHANGE indication primitive does not itself specify the received DLSDU; the
DLSDU can be read using a DL-GET request primitive.

2) otherwise, when 1) does not apply, the newly-received DLSDU is discarded.

c) Otherwise, when neither a) nor b) applies, then if no DLSDU was sent as part of the
DL-UNITDATA-EXCHANGE service, then a consequent local DL-UNITDATA-EXCHANGE indication
primitive notifies the responding DLS-user of the lack of a received DLSDU.

d) When b) or ¢) applies, then

1) if the responding DLS-user has bound a buffer to the responding DLSAP-address as a
sending buffer, at the received transaction’s priority or at a higher priority, and if that
buffer is not empty, then

i) the DLSDU from the highest-priority non-empty buffer is sent as a reply to the initi-
ating DLS-user of the DL-UNITDATA-EXCHANGE service; and

i) if the selected buffer is non-retentive, then the buffer is sekemp
of this instance of the DL-UNITDATA-EXCHANGE service.

NOTE DLSDUs can be put in a sending buffer either
-+ by use of the DL-PUT request primitive (see 7.4.5); or

ftemcompletion

-+ as a result of a DL-BUFFER-RECEIVED indication or DL-UN ifive which
uUses the same buffer for DLSDU receipt.
2) Qtherwise, when 1) does not apply, then the € data is reportefd to the
ipitiating DLS-user of the DL-UNITDATA-EXCHA| €
When np error has occurred, and no DLLSDU ha$ bg in ei i ion, then the
indicgate-null-UNITDATA-EXCHANGE-tr actie .3\2.8.1)parameter which ng¢cessar-
ily was specified as part of the DL DLSAP-
addré¢ss determines whether the D t. In all

othenl cases the primitive is issued tg

If a DL-PJNITDATA-EXCHANGENNdicati i iSsued i - , then the
primitive notifies that D4 .S-us

— the applicable e

— the receip | S-user;
and the .@
9.5.2.2.5 Status
This pa NITDATA-
EXCHAN e value
conveye
a) “sucq
b) “failure ——resource limitation in initiator”;
c) “failuFe <+ resource limitation in responder”;
d) “failure — resource limitation in DLS-provider”;
e) “failure — fault in responder”;

f) “failure — fault in DLS-provider”;

g) “failure — responder address paired with different initiator address”;
h) “failure — incompatible DL(SAP)-role for responder address”;

j) “failure — incompatible DL(SAP)-role for initiator address”;

k) “failure — terminated by unbind of source DLSAP-address”;

m) “failure — no responding DLS-user data specified”;

n) “failure — timeout before transmission”;

p) “failure — timeout after transmission, before reply”; or

q) “failure — reason unspecified”.
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The value conveyed in this parameter to the responder are as follows:

—_

success”;

w N

“failure — fault in responder”;

N

)
) “failure — resource limitation in responder”;
)
)

“failure — no responding DLS-user data specified”; or
5) “failure — reason unspecified”.

NOTE Addition to, or refinement of, these lists of values to convey more specific diagnostic and management
information is permitted in a DL-protocol standard which provides services as specified in this clause of

IEC 61158-3.

9.5.2.3 ——Sequenceof primitives

The sequence of primitives in a successful data exchange is defin
diagraml in Figure 70.

initiator
DL-COMPEL - SERVICE responder
request

DL-UNITDATA-
indicatio

9.5.3
9.5.3.1
The listener qu

listenerg fora D
the set

9.5.3.2

Table 2% indi primitives and the parameters needed for listener query

25 — Listener query primitives and parameters

less-mode unitdata exchange

for a DLS-user to query the existencs
address. The only information returned is

bquence

of any
whether

DL-LISTENER-QUERY Request Confirm
Pa:’am“te:‘ name inplll‘ nufpuf

Called address M
QoS Parameters

Maximum confirm delay U
Status M
NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.

9.5.3.2.1 Called address

This parameter identifies the DLSAP-address or group DL-address about which the DLS-user

is querying.
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QoS parameters

Maximum confirm delay

This parameter allows the DLS-user to specify the maximum time duration permitted for the
completion of the primitive. This parameter is defined and its default value is specified in 6.3.2

and 7.4.3.2.6.2.

The interval

is the maximum permissible delay between the issuing of the

DL-LISTENER-QUERY request primitive and the issuing of the corresponding DL-LISTENER-

QUERY confirm primitive.

9.5.3.2.

This pafameter allows the DLS-user to determine whether the req
fully, or failed for the reason specified, and whether any listg
not. The value conveyed in this parameter is as follows:

succes
exist or

a) “sucq
b) “failu
c) “failu

NOTE 1
no listene)

ess — a listener exists”;
re — timeout”; or

re — reason unspecified”.

sted s |initiated
DLS:users 3pear to

The status “failure — timeout” may be interpreted with an(unknown e iccess —

NOTE 2 | Addition to, or refinement of, this fist ef va € 6 e hagement
informatidn is permitted in a DL-protocol s e Clause of
IEC 6115

9.5.3.3

The sequence of primitives i 3 3 bgquence
diagram|in Figure 71. The i R

DY -LISTENER-QUERY
confirm

mence of primitives for connectionless-mode listener query
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10 Type 1: Time and scheduling guidance Data Link Service

10.1 Facilities and classes of the time and scheduling guidance Data Link Service
The DLS provides the following facilities to the DLS-user:

a) A means by which a DLS-user can request the current value of DL-time from the DLS-
provider. This internal DL-time can have a resolution of a fraction of a microsecond and has
a period of over 50 years. DLEs on the extended link which support a common sense of
DL-time can usually synchronize that common time sense to within 1 ms, and in some cases
to within 10 us. Thus this DLS provides a means for DLS-users to indirectly synchronize and
schedule their activities via this shared sense of DL-time.

b) A mdans by which a DLS-user can compel the DLS-provider to completg on -issued
DLS-{request primitive whose execution has been deferred at t i i -user’s
requést, and which was issued by the DLS-user itself with a local from a
local|DLCEP.

c) A msg Iready-
issuq -user’s
reque¢st, and which was issued by that remote DLS-dsex that ublisher
conn

d) A me ~ ED or ORDERED multi-
peer & S e of the buffer] associ-
ated L their subscribing DUCEPs.

e)A m NP8 provide[™~o initiate the DL-UNITDATA-
EXCHANGE service at a specified priotity b ecified local DLSAP-addres$ whose
DL( L(SAP)-
role

f) A mgans by which a D \ rated in
b), c), d) or e) into a seque ‘ periodic
or repetitive DLS.

g) A mdans by which d in f).

h) A mgans by heduled
sequgence of the t

There a

1) 1 ps, ferential
from

2) 10 ps, which(o i ferential
from S i

3) 100 ps{s/which offers a time-sense granularity of 100 us or less, and a maximal time
diffeLmral—kefﬁ%BHﬁbﬁekwefk—s—hﬂ*e—seﬁ%e—eﬁbse—nl' -t :

4) 1 ms, which offers a time-sense granularity of 1 ms or less, and a maximal time differential
from the DL-subnetwork’s time sense of 1 ms or less;

5) 10 ms, which offers a time-sense granularity of 10 ms or less, and a maximal time
differential from the DL-subnetwork’s time sense of 10 ms or less;

6) 100 ms, which offers a time-sense granularity of 100 ms or less, and a maximal time
differential from the DL-subnetwork’s time sense of 100 ms or less;

7) 1 s, which offers a time-sense granularity of 1 s or less, and a maximal time differential from
the DL-subnetwork’s time sense of 1 s or less; and

8) unknown, which offers a time-sense based on observing the most recent time-
synchronization broadcast on the DL-subnetwork, with a granularity and maximal time
differential from the DL-subnetwork’s time sense based on that system-dependent fre-
quency of broadcast.


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

- 142 - 61158-3 © IEC:

2003(E)

NOTE These classes provide an aggregate measure of local and reference DLE clock resolution and drift rate, and

of the frequency of time distribution on the local link.

10.2 Model of the time and scheduling guidance Data Link Service

This clause of IEC 61158 uses the abstract model for a layer service defined in ISO/IEC 10731,
Clause 5. The model defines interactions between the DLS-user and the DLS-provider which
take place at a DLSAP. Information is passed between the DLS-user and the DLS-provider by

DLS-primitives which convey parameters.

10.3 Quality of scheduling guidance service

The term “Quality of Service” (QoS) refers to certain characteristics of scheduling guidance for

schedullng guidance which are attributable solely to the DLS-provider, QoS

an’lonly be

data trapsmission as observed between the DLSAPS and DLCEPS. Q0S descrbes ai[yects of

properly determined when DLS-user behavior does not constrain or imp
the DLS.

10.4 Spquence of primitives at one DLE
10.4.1 | Constraints on sequence of primitives

This subclause defines the constraints on the seque
may ocg¢ur. The constraints determine the order i

specify when they may occur. Other co
providel to issue a primitive at any pa

The schieduling guidance primitives an

Table 26 — Sumlgé\ry\fz}l:-sc\ed

ance of

in 10.5
hot fully
a DLS-

N
Service (Pk\mn Parameter

Time Query M req (out DL-time-quality,
{\ DL-time)

Compegl Service -Co RVI E request (in  Action class,
optional Schedule DL-identifier]
(\ out Status)

Schedule Se n L-SSHEDULE-SEQUENCE (in Schedule DLS-user-identifier.
regues Sequence definition,
optional Sequence priority,
optional Schedule type,
Starting conditions,
Cycle specifications,
optional DLSEP-address,
out Schedule DL-identifier)

BL-ScHEBULE-SEQUENGE tout—Statys
confirm Scheduled starting time)
Cancel Schedule DL-CANCEL-SCHEDULE request (in  Schedule DL-identifier)

DL-CANCEL-SCHEDULE confirm <none>

DL-CANCEL-SCHEDULE indication | (out Schedule DLS-user-identifier,
Reason)

Subset Schedule DL-SUBSET-SEQUENCE request (in  Schedule DL-identifier,
Subset mask)

DL-SUBSET-SEQUENCE confirm (out Status)

NOTE 1 DL-identifiers in parameters are local and assigned by the DLS-provider. DLS-user-identifiers

in

parameters are local and assigned by the DLS-user. Both types of identifiers are used by both the DLS-user
and DLS-provider, as appropriate, to designate a specific DL(SAP)-address, DLCEP, schedule, buffer-or-
queue at the DLS interface.

NOTE 2 The method by which a confirm primitive is correlated with its corresponding preceding request
primitive is a local matter.
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The relationships among the scheduling guidance primitives at a single DLE are shown in

Figure 72.
a) DL-time c) DLS User Invoked
Schedule and Cancel Sequence
DL-TIME
request
DL-SCHEDULE-SEQUENCE
request |
b) DLS User Invoked DL-SCHEDULE-SEQUENCE
Compelled Service confirm /\(

10.5 S

DL-COMPEL -SERVICE

request| | |

DL-SUBSET-SEQUENC

confirm

-CANCEL-SCHEDULE
indicate

ime _anchscheduling-guidance service primitive
ime sequence diagrams

Schedu a DLS-user to influence the timing or manner {n which
the DLS any of these functions may occur more in a DL-management
context ontext. However, the functions are defined in this clause of
IEC 611 nay be used in an operational context.

NOTE |Ifi pated that the operational use of these functions will prove increasingly important as egxperience
is gained ardized use of time-critical communications.

10.5.1 | Dli<time

10.5.1.1 Function

The DL-scheduling-guidance DL-Time service primitive provides for a DLS-user to request the
current sense of DL-time from the DLS-provider.

The base unit of this DL-time is 1 ms, with a potential resolution finer than 1 us. The
representation of DL-time should be unique within a period of 50 years.

This time sense should be synchronizable among DLEs on the extended link to within 1 ps,
10 ps, 100 pus, 1 ms, 10 ms, 100 ms, or 1 s, as determined by the time-synchronism classes of
the devices in the synchronization path and any limitations imposed by the data rates of their

intercon

necting Physical Layer subsystems.
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NOTE 1 Synchronization to within 10 us may not be possible in systems where one of the PhEs has a signaling
rate of less than 1 Mbit/s, or where the asymmetry in PhL propagation delays between transmit (A — B) and receive
(B — A) on any one local link exceeds 2 ps. Synchronization to within 1 ms may not be possible in systems where
one of the PhEs has a signaling rate of less than 4 kbit/s, or where the asymmetry in PhL propagation delays
between transmit (A — B) and receive (B — A) on any one local link exceeds 250 ys. Similar considerations apply
for the other time-synchronism classes.

NOTE 2 Higher layer entities may correlate the DL-time with external time such as UTC or local human time, or
may cause the DL-time to be based on such external time.

NOTE 3 Implementations are permitted to maintain an arbitrary granularity consistent with their time-synchronism
class, provided that they do so in a manner which is interoperable at both the DLS-interface and within the

DL-protocol.

10.5.1.2 Types of primitives and parameters

Table 27 indicates the primitive and parameters of DL-time.

Table 27 — DL-time primitive and paramete

DL-TIME Reg'ﬁ?sk

Parameter name ou\bQ

DL-time-quality
DL-time

10.5.1.2.1  DL-time-quality

This patameter conveys both

NOTE A formal DL-programming-interface (specifi his multi-

componet parameter.
a) the rg¢ference source, if
1) dniversal coordi urce;

or a local

NOTE This
dtomic cIoc@

2) Universal ce0 i MTC)> whether obtained from a human or by electronic
r N )

3) h

4) 1

N
q

h4t is, local date and time in some time zone); or
e (that is, not synchronized to any external time senge);

be measured relative to the activation of the DLS-provider and will not be
of external time.

b) the t aintained by the DLS-provider when propagating that time {rom the
DL-time source he local DLE, and within all of the DLEs involved in that time propagation
path| Thattime-synchronism includes

1) the granularity of the synchronization between the DL-time source and the Tocal DLE;
and

2) the number of intervening links on the DL-time propagation path from the DL-time
source DLE to the local DLE, where a value of zero indicates that the DL-time originated
within the local DLE itself.

The time-synchronism may also convey additional DL-protocol-specific information.

10.5.1.2.2 DL-time

This parameter conveys the current DLL synchronized sense of time to the DLS-user. DLS-
users can use this DL-time to achieve close time synchronization throughout a single extended
link. To facilitate synchronization with other DLS-users on the local link, without any interfer-
ence due to synchronization over the extended link, the DL-time may be represented as a sum
of more than one component.
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Sequence of primitives

The sequence of primitives for obtaining the DL-time is defined in the time-sequence diagram

in Figure 73.

DL-TIME

request| | |

Figure 73 — Sequence of primitives for DL-time
10.5.2 Compel service
10.5.2.1 Function
The DL{scheduling-guidance Compel-Service service-primitive provige
a) a DUS-user can compel the DLL to complete one already-i
whoge execution has been deferred (awaiting explicit sched

requ
local

st, and which was issued by the DLS-user itself wit
DLCEP;

Table 2

B indicate primitive and parameters of the Compel Service service.

DL-COMPEL-SERVICE Request
Parameter name input output

Action class M

DLCEP DL-identifier C

Local-DLSAP-address C

DL-identifier

Remote-DLSAP-address C

DLL-priority
Schedule DL-identifier U
Status M

n compel the DLL to distri
peer DLCEP to the requesti

JKNORDERED or ORDERED multi-peer [
alue of a buffer associated with the py

. =role binding is INITIATOR and another specified
ole binding is CONSTRAINED RESPONDER oOr UNCONS

ch

brimitive
5-user’s
r from a

brimitive
5-user’s
ublisher

current
DLC;

bute the
ng DLS-

LC can
blishing

D.5.2) at
DLSAP)
DLSAP-
TRAINED
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10.5.2.2.1 Action class
This parameter specifies whether the scheduling action is either
a) to compel execution of a deferred DLS-primitive, or to compel publishing, at a specified

local DLCEP;

b) to compel execution of a deferred DLS-primitive, or to compel publishing, at the remote peer
or publishing DLCEP associated with a specified local DLCEP,

c) to compel execution of a deferred DLS-primitive from a specified local DLSAP-address, or

d) to compel exchanging unitdata between specified local initiator and remote responder
DLSAP-addresses at a specified or higher priority.

The vallies of this parameter are LOCAL-DLCEP, REMOTE-DLCEP, LOCAL-
UNITDATA-EXCHANGE.

LSA DDRESS, and

10.5.2.2.1.1 DLCEP DL-identifier

The DLCEP DL-identifier parameter is present when the actjon D s the value
LocAL-O er i ifies the [specific
DLC at S rimig ihg compelled to
execute

If the ad n of the
deferreq e action
class p3 jeferred
DLS-pri peer or
publishg

10.5.2.2.1.2

The local-DLSAP-address i i 3 is present when the action class pgrameter
has the [value LOCAL- 2-AK ATA-EXCHANGE.

If the gction clas S alue LOCAL-DLSAP-ADDRESS, then this pdrameter

gcal DLS interface at which a deferred DL-UNITDATA
execute.

specifiep the DL
request|primitive i

If the agti a5 the value UNITDATA-EXCHANGE, then this parameter gpecifies
the DLS 3 S e local DLS interface at which a compelled implicit DL-UNITDATA-
EXCHANBGE serviegi(§ee 9.5.2) is initiated. The DLSAP shall be bound to this DLSAP{address

with a

10.5.2.2.14.3 Remote-DLSAP-address

This parameter is present when the action class parameter has the value UNITDATA-EXCHANGE.
This parameter specifies the responder DLSAP-address for the compelled implicit
DL-UNITDATA-EXCHANGE service. The peer DLS-user, through its DLSAP, shall be bound to this
DLSAP-address with a DL(SAP)-role of UNCONSTRAINED RESPONDER or CONSTRAINED
RESPONDER.

NOTE If the DLS-user has issued a DL-BIND request for the remote-DLSAP-address, then this parameter also can
take the form of a DLSAP-address DL-identifier in the indication primitive.

10.5.2.2.1.4 DLL-priority

This parameter is present when the action class parameter has the value LOCAL-DLSAP-
ADDRESS or UNITDATA-EXCHANGE. This parameter specifies the minimum priority permitted for
any DLSDU conveyed during the compelled DL-UNITDATA service or the compelled implicit
DL-UNITDATA-EXCHANGE service.
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10.5.2.2.2 Schedule DL-identifier

This optional parameter specifies the schedule DL-identifier returned by a successful prior
DL-SCHEDULE-SEQUENCE confirm primitive whose schedule has not yet been cancelled, and
whose associated sequence definition permits dynamic sequence construction.

When this parameter is absent, the DLE schedules the compelled DLS-user request for service
on the same IMPLICIT basis as implicitly-scheduled requests (see 6.3.4). When this parameter
is present, the DLE dynamically appends the compelled request to the specified sequence for
one-time execution when that sequence is next executed by the DLE.

10.5.2.2.3 Status

This pafameter allows the DLS-user to determine whether the reques DLS ‘was ILrovided
succesgfully, or failed for the reason specified. The value conveyed<dn thi farmeter is as
follows:

a) “sucgess”;
b) “failure — inappropriate request”; or
c) “failure — reason unspecified”.

ipn of the
n able to

NOTE 1 Successful completion of a compel-service reque
compelleqd DLS-primitive or compelled publishing or unitdata-
commit td the requested activity.

NOTE 2 | Addition to, or refinement of, this st \of valdes ; € 2 hagement
informatidn is permitted in a DL-protocol sf e Clause of
IEC 61158-3.

10.5.2.3

The sequence of primitivés 1 G » bquence
diagram of Figure 74.

10.5.3

10.5.3.1

The DL dance schedule sequence service primitives provide for a DLS-user to
schedulg @ predefingd or dynamically-defined sequence of DL-COMPEL-SERVICE reqﬂests for
subsequent execution eijther

a) one time only, or periodically (that is, cyclically with a specified period) until cancelled,
starting at a specified time or within a specified time interval; or

b) repetitively but not intentionally periodically, as frequently as possible, but no more than
once per major DLL scheduling cycle of the local link.

NOTE Periodic repetition supports a paradigm commonly used in sampled-data control systems which use

mathematical algorithms based on the arithmetic of finite differences. Aperiodic repetition supports a paradigm

commonly used by programmable logic controllers, where the basic cycle of the (distributed) machine is repeated

as frequently as possible, without concern for a fixed repetition period. These scheduling primitives permit the two

to coexist on a single local link.

10.5.3.2 Types of primitives and parameters

Table 29 indicates the types of primitives and the parameters needed for the Schedule
Sequence service.


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

— 148 — 61158-3 © IEC:2003(E)

10.5.3.2.1 Local-view DL-identifiers
10.5.3.2.1.1 Schedule DLS-user-identifier
This parameter specifies a means of referring to the schedule in output parameters of other

local DLS primitives which convey the name of the schedule from the local DLE to the local
DLS-user.

The naming-domain of the schedule DLS-user-identifier is the DLS-user’s local-view.

10.5.3.2.1.2 Schedule DL-identifier

This pa alllctcl, whteh—ts—treturned by thebBtES pluv;dcl of-stecessfu-B=SEREDuEE=SEQUENCE
request|primitives, provides a local means of identifying a specific scheduling request|in input
paramefers of other local DLS primitives which convey the name of thedsche fr he local
DLS-usé¢r to the local DLE.

The naming-domain of the schedule DL-identifier is the DL-locakvie

nd parametdrs

DL-SCHEDULE-SEQUENCE / qus,est >Confirm
Parameter name fﬁQﬁ{/ /\outp\;{ output
Schedule DLS-user-identifier( \\M 8 ( U ‘\/
Schedule DL-identifier \ M/
Sequence definition ﬁ M
Sequence priority \ <\ U
Schedule type < /\\ \)U\ >
Starting cong'\tion& N ~ )
Desired s{tar}rﬂg\@rg \ Cu

Eafliedt starting ticie cu
Latesf ghdiqy.time N D Ccu
Cycle}ﬁk\Mcatl s \
TR
< Maximym permissiblp jitter cu
<Q|}§E|=\@B\}es§\ U
Statwy <\ N\ M
SMIed%tarting time C

NOTE THe method by which a confirm primitive is correlated with its corre-
sponding preceding request primitive is a local matter.

10.5.3.2.2 Sequence definition

This parameter specifies a sequence of encoded (see note 2) DL-COMPEL-SERVICE requests,
including constraints among the sequence elements on the execution order and contiguous
execution requirements of the sequence, and on whether the Subset Sequence service (see
10.5.5) can be used to subset the defined sequence dynamically.

The sequence definition may also specify that additional DL-COMPEL-SERVICE requests may be
dynamically appended to the schedule for one-time execution, up to some DLS-user-specified
limit on required additional link-capacity, through use of the optional schedule DL-identifier
parameter of the DL-COMPEL-SERVICE request primitive. Subsetting does not apply to these
dynamically-appended requests.
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The DLS-provider will attempt to schedule the sequence according to its internal constraints
and the other parameters in the current request.

NOTE 1 Scheduling request which do not require contiguous execution are more readily satisfied than ones which
do, since the former permit the newly-requested transactions to be interleaved with currently-scheduled
transactions while meeting the other scheduling constraints.

NOTE 2 A formal DL-programming-interface specification would include the details of the sequence definition’s
encoding.

10.5.3.2.3 Sequence priority

This parameter specifies an optional DLS-provider priority (see 6.3.1) for scheduling of the
sequence relative to other such sequences. Its default value is TIME-AVAILABLE.

10.5.3.2.4 Schedule type

This pafameter specifies whether the sequence is to be schedul eriodic
executign, or repetitive but not intentionally periodic executign. E-TIME,
PERIODIC and REPETITIVE. Its default value is ONE-TIME.

NOTE HEPETITIVE scheduling is a mode of scheduling in which exegGtiomof\the\s bccurs as
frequently as possible, but in an equitable fashion that gives access opportunitie a link. It is
provided {o support migration of prior national standards.

10.5.3.2.5 Starting conditions

This cdmpound parameter specifies/the cq i heduled
sequenge will be executed. These para rameter

has the [value PERIODIC or ONE-TIME.

10.5.3.2.5.1 Desired stz

This pafameter specifi $0.5.1) at which execution of the gpecified

sequenge of DLS reques S e Of this parameter should be either IMMEDIATE
(meaning as-soon-~as- 3 ! time within the interval from the current moment
to the ¢urrent \ fult value for this parameter is IMMEDIATE. The
granulafity of any specifi J be as described in 10.5.1.1.

NOTE T 0 he ability to schedule events one full day in advance, even when that day has
25 hours ange al sdcial (human) time.

10.5.3.2.5.

This pa eCifies the earliest internal DL-time at which execution of the dpecified
sequeng 'S may start. The value of this parameter should be either IMMEDIATE
or a futy 9 in the interval from the current moment to the moment specified by the
Desired| Starting Time parameter. The default value for this parameter is IMMEDIATE. The

granulatity-0f any specified DI -time should be as described in 10.5.1.1

10.5.3.2.5.3 Latest ending time

This parameter specifies the latest internal DL-time by which execution of the first instance of
the specified sequence of DLS requests needs to complete. The value of this parameter should
be a future DL-time within the interval from the moment specified by the Desired Starting Time
parameter to the current moment plus 26 h. The default value for this parameter is the current
moment plus 26 h — the maximum specifiable. The granularity of this parameter should be as
described in 10.5.1.1.

10.5.3.2.6 Cycle specifications

This compound parameter specifies the conditions which determine the repetition interval when
the scheduled sequence is to be executed repeatedly with a fixed periodicity. These parame-
ters are present when the schedule type parameter has the value PERIODIC.
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NOTE No such conditions are needed when the sequence is to be executed repetitively.
10.5.3.2.6.1 Cycle period

This parameter specifies the increment in DL-time between successive starting times for the
scheduled sequence. Its value should be less than 26 h. The granularity of this parameter
should be as described in 10.5.1.1.

NOTE The DLS-provider will impose a lower limit on this parameter, based upon link characteristics and
configuration, and possibly on existing schedule commitments,

10.5.3.2.6.2 Maximum permissible jitter

This parameter specifies a single upper bound on the deviation in the siarting time of any
single period from the nominal starting time for that period, where that nomi ing time is
the Scheduled Starting Time returned by the DL-SCHEDULE-SEQUENCE gORfir itive plus a
multiple| of the specified Cycle Period parameter. The value of this be less
than thg value of the Cycle Period parameter. The default value for thi bro. The
granulatity of this parameter should be as described in 9.5.1.1.

NOTE Specifying a non-zero value for this parameter permits improved hn lizationya it r¢equests to
be added|to an existing schedule which would otherwise have to be reje€ted due ¥\ 9 \ Fements.

10.5.3.2.7 DLSEP-address

This op DLCEP-
address| ress for
schedul e DLE chooses a [DLSEP-
address| P-address with the sgheduled
sequenge.

10.5.3.2.8 Status

This pafameter allows , ¢/ whether the requested DLS was 1t}rovided
successfully, or failed Y6 ied. The value conveyed in this parameter is as
follows:

a) “sucq

b) “failu

c) “failu

d) “failure~— sanno

e) “failu

h) “faI|U|C TSSO UII\JHUU;fIU\J O

NOTE  Addition to, or refinement of, this list of values to convey more specific diagnostic and management
information is permitted in a DL-protocol standard which provides services as specified in this clause of
IEC 61158-3.

10.5.3.2.9 Scheduled starting time

This parameter is present when the Schedule Type parameter specifies ONE-TIME or PERIODIC
and the Status parameter indicates that the sequence was scheduled successfully. This
parameter specifies the internal DL-time at which execution of the specified sequence of DLS
requests started or is scheduled to start. The value of this parameter is a DL-time within the
interval from the moment of the corresponding request to that moment plus 26 h. The
granularity of this parameter should be as described in 10.5.1.1.
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Sequence of primitives

The sequence of primitives in successfully scheduling a defined sequence, and later possibly
canceling the scheduled sequence, is defined in the time-sequence diagram of Figure 75.

DL-SCHEDULE-SEQUENCE
request

— =y

DL-S CHEDULE-SEQUENCE
confirm

DL-SUBSET-SEQUENCE

10.5.4
10.5.41
The DL

cancel
providet

NOTE Thi

In some¢ \ provider may find it necessary to cancel a previously-coj
schedulg.

SEQUEN

request

—ety

DL-SUBSET-SEQUENCE
confirm

DL-CANCEL-SCHEDUL

JEONSEIIN

shedule service primitives provide for a DLS

CE indication pfimitive.

tuser to

mmitted
HEDULE-

10.5.4.2 Types of primitives and parameters

Table 30 indicates the types of primitives and the parameters needed for the cancel schedule

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

10.5.4.2;

succes
cancellg
release

10.5.4.2

This pa
corresp

10.5.4.2.

This pafameter gives information abo

conveys

a) “sche
b) “loss

c) “reas

NOTE
informatid
IEC 6115

10.5.4.3

The seq

diagramy

10.5.5
10.5.5.1

DL-CANCEL-SCHEDULE Request Confirm Indication
Parameter name input output output
Schedule DL-identifier M
Schedule DLS-user-identifier M
Reason M
NOTE The method by which a confirm primitive is correlated with its corre-
sponding preceding request primitive is a local matter.

.2 Schedule DLS-user-identifier

3 Reason

f\the sequence cancellation. Th

on unspecified
hddition t i
n is permitted A

Function

rameter has the same value as the schedulé parameter from the

e value

hagement
Clause of

equence

The DL-scheduling-guidance subset sequence service primitives provide for a DLS-user to
select dynamically a subset of a previously-scheduled subsettable sequence.

NOTE This subsetting action may not be instantaneous.

10.5.5.2 Types of primitives and parameters

Table 31 indicates the types of primitives and the parameters needed for the subset sequence

service.
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Table 31 — DL-scheduling-guidance Subset Sequence primitives and parameters

DL-SUBSET-SEQUENCE Request Confirm
Parameter name input output
Schedule DL-identifier M
Subset mask M
Status M

NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.

10.5.5.

succes
cancellg

10.5.5.2

The sul
the ope
NOTE 1

NOTE 2
implemen|

10.5.5.2

This pa
success
follows:

Y

) “sucq
) “failu
) “failu
d) “failu

NOTE
informatid
IEC 6115

O T

10.5.5.3

The se

2 ochedule DL-1dentitier

.2 Subset mask

ational schedule.

.3 Status

rameter allows th
fully, or failed fo

€SS

set mask specifies the subset of the defined

d by a
et been

encoding.

bnforming

rovided
ris as

hagement
Clause of

quence of pfimitives in subsetting a scheduled sequence is defined in the time-
ediagram in Figure 75

sequend


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

- 154 — 61158-3 © IEC:2003(E)

11 Types 1 and 4: DL-management Service

11.1 Scope and inheritance

This clause defines the form of DL-management services for protocols which implement the
DLS specified in clauses 6 through 10 and 14. Only the form is specified, as the specifics of
permitted parameters are dependent on the protocol which implements these services.

This noteworthy difference of this clause from the prior five clauses is the intended class of
users; this clause is intended for use by a management client, while the prior five clauses
provide services to any client.

11.2 Fhcilities of the DL-management service

DL-manpgement facilities provide a means for

a
b
c
d

writirlg DLE configuration parameters;
reading DLE configuration parameters, operational param

comrmanding major DLE actions; and

)
)
)
) receiyving notification of significant DLE events.

Togethdr these facilities constitute the DL-managen

11.3 Model of the DL-management S¢

This clause of IEC 61158 uses the abstract mode| fe 10731,
Clause |5. The model defines local i S DLMS-
providel. Information is passed be DLMS
primitivgs that convey para ¢

11.4 Cpnstraints on

This subclause es in 11.5
through|11.8 may og , but do
not fully|specify

The DL he only

primitivd

DLM-ACTION

request | ‘

confirm

DLM-ACTION |

Figure 76 — Sequence of primitives for the DLM action service
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Table 32 — Summary of DL-management primitives and parameters

11.5 Spt

11.5.1

This primitive can be used to set (write)

11.5.2
Table 3

11.5.21

This pa
altered.

Service Primitive Parameter
writing managed objects DLM-SET request (in DLM-object-identifier,
Desired-value,
out  Status)
reading managed objects DLM-GET request (in DLM-object-identifier,
out  Status,
Current-value)
commanding actions DLM-ACTION request (in Desired-action,
Action-qualifiers)
DLM-ACTION confirm (out Status,
I Au'u'iﬁunai-illfuylﬁ;ﬁw)
notificalion of events DLM-EVENT indication (out DLM-event-j tifier,
Additionglfaform4tion)
NOTE | The method by which a confirm primitive is correlated with its corresponding\prec irW@est
primitive is a local matter.

Function

Types of parameters

and parameters

Request
input output
M
M
M

11.5.2.2

Desired-value

is to be

This parameter specifies the desired value for the DLM-object specified by the associated
DLM-object-identifier. Its type is identical to that of the specified DLM-object.

11.5.2.3

Status

This parameter allows the DLMS-user to determine whether the requested DLMS was provided
successfully, or failed for the reason specified. The value conveyed in this parameter is as

follows:

a
b
c

)
)
) -
d)

success’;
“failure — DLM-object-identifier is unknown”;
failure — desired-value is not permitted”; or

“failure — reason unspecified”.
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NOTE  Addition to, or refinement of, this list of values to convey more specific diagnostic and management
information is permitted in a DL-protocol standard that provides services as specified in this clause of IEC 61158-3.

11.6 Get
11.6.1  Function

This primitive can be used to get (read) the value of a DLE configuration parameter, opera-
tional parameter or statistic.

11.6.2 Types of parameters

Table 34 indicates the primitive and parameters of the get DLMS.

Table 34 — DLM-Get primitive and parameters<\(

DLM-GET Reques&/\\ \
i dputy

Parameter name input o
DLM-object-identifier
Status

Current-value

11.6.2.1 DLM-object-identifier

This pafameter specifies the primitive o is being
requested. The naming-domain of the D

11.6.2.2 Status

This patameter allows { 1Lrovided
successfully, or failed ris as
follows:

a) “sucq

b) “failu

c) “failu

NOTE iti , ing f; this list of values to convey more specific diagnostic and maphagement
informatide’is p ittedgin\a DL\protocol standard that provides services as specified in this clause of IEC|61158-3.

11.6.2.3

This parameter is present when the status parameter indicates that the requested seryice was
performpd."successfully. This parameter specifies the current value for the DLIM-object
specified by the associated DLM-object-identifier. Its type is identical to that of the specified
DLM-object.

11.7 Action
11.7.1  Function

This primitive can be used to command a specified action of the DLE.

11.7.2 Types of parameters

Table 35 indicates the primitives and parameters of the action DLMS.
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Table 35 — DLM-Action primitive and parameters

DLM-ACTION Request Confirm
Parameter name input output

Desired-action M

Action-qualifiers C
Status M

Additional-information C
NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.

11.7.2.1 Desired-action

This pafameter specifies the desired action which the DLE is to take

11.7.2.11 Action-qualifiers

This optional parameter specifies additional action-specific g NE serve t¢ qualify
the commanded action.

11.7.2.2 Status

This pafameter allows the DLMS-user quested DLMS was 1FLrovided
successfully, or failed for the reason spe . eyed in this parameter is as
follows:

a) “sucgess”;

b) “failure — action is unk

c) “failure — action is nokpe

d) “failure — actj

e) “failure — rea

NOTE ¢ t hagement
informatidn is permit 61158-3.
11.7.2.2.1

This opfiona eter provides action-specific additional information which augmeénts the

returned stat

11.7.3 | Sequenceof primitives

The sequence of primitives in a successful DLM-commanded action is defined in the time-
sequence diagram in Figure 76.

11.8 Event
11.8.1 Function

This primitive is used to report the occurrence of a DL-event which could be of significance to
DL-management.

11.8.2 Types of parameters

Table 36 indicates the primitive and parameters of the event DLMS.


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

- 158 - 61158-3 © IEC:2003(E)

Table 36 — DLM-Event primitive and parameters

DLM-EVENT Indication
Parameter name output
DLM-event-identifier M
Additional-information C

11.8.2.1 DLM-event-identifier

This parameter specifies the primitive or composite event within the DLE whose occurrence is
being announced. The naming-domain of the DLM-event-identifier is the DLM-=local-view.

11.8.2.1.1 Additional-information

This opfional parameter provides event-specific additional informatio

@%
8
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12 Type 2: Connection-mode and connectionless-mode Data Link Service

12.1 Overview

12.1.1 Data transfer services

The primary task of a DLE is to determine, in co-operation with other DLEs on the same local
link, the granting of permission to transmit on the medium. At its upper interface, the DLL

provides services to receive and deliver service data units (DLSDUs) for higher level en

tities.

NOTE 1 The following access mechanisms are not visible to the higher level entities. They are described here as
an aid to understanding the purpose and use of DLS parameters and services that are visible to higher layer

entities.

determined by local sub-division of the NUT into varigk Ots. Acces
medium|is in sequential order based on the MAC ID \ behaviors hal

on a link are unid

zero to perform link maintenance. The MAC ID \{ :
AC ID immediate

DLE ddtecting the presence of a MACND d

An implicit token passing mechanism| is 3 access to the medium. Ea
monitor$ the source MAC | & the end of a DLPDU, each L
an “implicit token registe i ID + 1. If the implicit token re

identifie
transmif].
nodes
medium|.

or a time-out value if the identified node
is automatically advanced to the next MA
plicit token register” preventing collisions

by the #imphci
In eace,he
0 .

ave the s3%

The tim i ‘slot time”) is based on the amount of time required for

the end of the transmission from the previous node, and
transmitting, and
c) the next nodeq hear the beginning of the transmission from the current node.

hte time
A node
urrently
ifferent

Lcess is
s to the
ve been
A\C ID of
ue. Any
y stops

th node
LE sets
pister is
br more

wertches for either a new DLPDU from the node

fails to
C ID. All
on the

The slo{_time_is adjusted to compensate for the total length of the medium since the ¢

ropaga-

tion delay of the medium effects the first and last item on the previous list.

NOTE 2 The calculation of slot time is the responsibility of System Management.

Each NUT is divided into three major parts: scheduled, unscheduled, and guardband as shown
in Figure 77. This sequence is repeated in every NUT. The implicit token passing mechanism is
used to grant access to the medium during both the unscheduled and scheduled intervals.
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DATA LINK LAYER PROTOCOL

Scheduled

Network Update Time (NUT) Unscheduled Guardband

Figure 77 — NUT structure

During fhe scheduled part of the NUT, each node, starting with\node 0and i th node
SMAX, pets a chance to transmit time-critical (scheduledidatas N ‘ D of the
highest [humbered node that has access to the mediupxyduri Sche ne NUT.
Every npde between 0 and SMAX has only one oppgrtunity to,sehd one\DLPDU of sgheduled
data in |leach NUT. The opportunity to access the i g the scheduled time is the
same fgr each node in every NUT. Thi ansmjtted during the sdheduled
portion ¢f the NUT to be sent in a predictakle € i anpher.

Figure T8 shows how the permission itNisygranted during the scheduled time. The
DLS-usI \ ay transmit during this sgheduled
token pass.

SCHEDULED
|_—— UNSCHEDULED
/~— GUARPBAND
n = SMAX
maximum scheduled
each node is allowed to transmit Example: network address
exactly once during scheduled time node #3 waits one slot time
(implied token) because node #2 was This boundary moves from NUT to NUT
. . . missing depending on the utilization
nodes wait one slot time for each missing of scheduled time

node (MAC ID) from 0 to SMAX

Figure 78 — Medium access during scheduled time
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During the unscheduled part of the NUT, each node from 0 to UMAX shares the opportunity to
transmit one DLPDU of non-time-critical data in a round robin fashion, until the allocated NUT
duration is exhausted. UMAX is the MAC ID of the highest numbered node that has access to
the medium during the unscheduled part of the NUT. The round robin method of access
opportunity enables every node between 0 and UMAX to have zero, one or many opportunities
to send unscheduled data depending on how much of the NUT remains after the completion of
the scheduled time. Variations in scheduled traffic means the opportunity to access the
medium during the unscheduled time may be different for each node in every NUT.

Figure 79 shows how the permission to transmit is granted during the unscheduled time. The
MAC ID of the node that goes first in the unscheduled part of the NUT is incremented by 1 for
each NUT. The unscheduled token begins at the MAC ID specified in the unscheduled start
register (USR}—ef—the—previous—moderater—BERBDU—Fhe—USR—ineremepts=hy—ene modulo
(UMAX41) each NUT. If the USR reaches UMAX before the guardband,.it returns togero and
the token pass continues.

[~
|co
oo

UMAX
maximum unsche¢duled
MAC ID

) each node gets several or no
start of previous opportunities to transmit,

fus one gets first based on available NUT time

nity to transmit and other unscheduled traffic

permispion to trang pasg
o a round-robir_bésis

nodes \vait one slot
missing node (MAC N

When tIe guardband’is reached, all nodes stop transmitting. A node is not allowed t¢ start a
transmissi i innj ring the

guardband, the node with the lowest MAC ID (called the “moderator”) transmits a maintenance
message (called the “moderator DLPDU”) that accomplishes two things:

1) it keeps the NUT timers of all nodes synchronized;

2) it publishes critical link parameters enabling all DLEs on the local link to share a common
version of important local link values such as NUT, slot time, SMAX, UMAX, USR, etc.

The moderator transmits the moderator DLPDU, which re-synchronizes all nodes and restarts
the NUT. Following the receipt of a valid moderator DLPDU, each node compares its internal
values with those transmitted in the moderator DLPDU. A node using link parameters that
disagree with the moderator disables itself. If the moderator DLPDU is not heard for two
consecutive NUTs, the node with the lowest MAC ID assumes the moderator role and begins
transmitting the moderator DLPDU in the guardband of the third NUT. A moderator node that
notices another node online and transmitting with a MAC ID lower than its own immediately
cancels its moderator role.
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Situations that may cause disruption of the DL-protocol arise due to problems in the underlying
PhL service. Some examples of the types of PhL problems which can disrupt the DL-protocol
are:

— induced noise within the distributed PhE;

— poor quality PhE components or installation practices;

— physically connecting two Ph-segments together while the link is operating.

One common consequence of such disruption is that nodes may be caused to disagree as to
which node should be transmitting; this is called a “non-concurrence”. Another potential

problem occurs when the nodes do not agree to the same values of the link configuration
parameters. A node that disagrees with the link parameters as transmitted by the moderator is

called a["Togue—and immediately stops transmitting. 1he DL-protocol IS dgsig cover a
rogue npde and bring it back online.

12.1.2 | DL-management services

DL-manpgement services support:

a) setting of address filters by receiving DLS users;

b) queue maintenance support for sending DLS users;

c) localllink synchronization and online change of lodal li

d) evenf reporting of important variablesNand eyey

e) non-dlisruptive addition of nodes to

f) tuning of link parameters;

g) time

12.1.3 | Timing services

This DLL is quite flexi at cyclic
intervalg up to 1 a le online
by configuring th access
to the Irk, can be’tu t allows
these p Ok whlle the local link is operatlng it also allows {he local
link to c

DLEs can g izati i [ isi ter than
10 ps.

12.2 Faciliti e, Data Link Service

The DL£ provides the following facilities to the DLS-user:

a) A means of transferring DLSDUs of limited length between two or more DLS-users who
have negotiated peer or multipoint connection-mode services, see Figure 80.
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first end-system second end-system third end-system

publisher  peer peer subscriber subscriber
DLQEP DL}ECEP DLCEP DLCEP DLCEP
DLSAP@ ki ¥ pLsAPs ¥ DLSAP ¥

I peer-to-peer DLC A
h 4 . s il
B multipoint DLC

b) A mgans of maintaining time synchronization for service execution\a i sfer of

¢) A mgans of transferring DLSDUs of limited Iength from one squrce 1D S Etination
» . The trgnsfer of

DLSDUs is transparent, in that the boundaries of D & nts of DLSPUs are
presg¢rved unchanged by the DLS, and there aré no.co i the DLSDU|content
(othgr than limited length) imposed by the DL i rission can be selected
by the sending DLS-user
NOT ployed by the DL-protocpl

d) A mdans by which the status of dispateh to\the i SAP or group of DLSAPs can
ber

e) A mg j ' i SDU transfer service request, or all
outstanding DLSDU tr ,

12.3 Model of the Data

Genera@

12.3.1

This clapse of IEC 3 3 a¢t model for a layer service defined in ISO/IEG 10731,

Clause p efi i s between the DLS-user and the DLS prowder that take
place at ; by DLS
primitivd

12.3.2

A DLS-U done by

an addre amed generic-tag and supported by address filtering services gvailable
to each [receiving DLS-user.

For connectionless service, a DLS-user is able to distinguish among several DLSAPs using an
address structure named fixed-tag. Address filtering services are available for each receiving
DLS-user.

A local identification mechanism is provided for each use of the DLS which needs to correlate a
confirmation or subsequent cancellation request with its associated request.

12.3.3 Model of abstract queue concepts
12.3.3.1 General

After establishment of the DLC using a generic-tag address, there exists a relationship
between the publishing DLS-user and the subscribing DLS-user(s).
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DL services using a fixed-tag address do not need establishment as they use pre-defined fixed
relationships between permanent DLSAPs associated with each DLS-user.

As a means of specifying these relationships, an abstract queue model of a multipoint DLC,
which is described in the following subclauses, is used.

NOTE 1 Establishment and management of a DLC and its identifying generic-tag is provided by higher layer
entities above the DLS-interface.

NOTE 2 The internal mechanisms that support the operation of the DLS are not visible to the DLS-user.
12.3.3.2 Queue model concepts

The queue model represents the operation of a multipoint DLS in the abstract by a set of
abstracl queues linking the sending DLSAP-user with the receiving DL/SAP-user(s)| — one
queue per receiving DLSAP (see Figure 81).

DLS User

DLSAP

.

DLS Provider

Each qu LS-user

to remo

DLSDU ic-tag primitives or DL-fixed-tag primitives apd their
parame S ct queue by the sending DLS-user and will be j:alivered
to recei > inéd by the DLSDU object’s associated address and QoS
parame

Queue Mma gs are available to the sending DLS-user for flushing unsen{ objects
from a t M| g. Nkese may be either identified individual objects or all objects Igaded at
a specif]

12.3.4 LQoSfeatures

12.3.4.1 Sending priority and timing

The available QoS options for the connection-mode and connectionless-mode services are
sending priority and timing.

The choice of sending priority implicitly selects the timing characteristics of the DLS supplier
execution of the transmission. Three alternative priorities are available: scheduled, high and
low.

NOTE 1 To ensure guaranteed access, the active master keeper uses scheduled priority for regular publication of
a TUI fixed tag message containing the current Table Unique Identifier (TUI). The TUI is a unique reference to the
current link and node configuration parameters. All participating DLEs receive the TUIl and use it to ensure their link
details are current.

NOTE 2 High and low priorities are recommended for all connectionless-mode services except those involved with
TUI messages.
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NOTE 3 High and Low priority are used only in a local sense to set the order of servicing locally submitted DLS-
user-data; they do not have link-wide connotations.

12.3.4.2 Scheduled priority

This QoS provides accurate time-based cyclic and acyclic sending of DLSDUs. The execution
timing for this scheduled service can be accurate and repeatable to better than 1 ms.

12.3.4.3 High priority

This QoS provides acyclic sending of DLSDUs with a bounded upper time for the sending
delay. Data on this priority is sent only when all scheduled data has been sent and a non-
scheduled sending opportunity is available.

12.3.4.J Low priority

This QQ9S provides sending of DLSDUs only on a time-available bds
sent only when all other priorities of data have been sent afne
opportuhity is available.

ta ©Q-this piority is
hedyled’|sending

12.3.5 | DLS-TxStatus

This pdrameter allows a sending DLS-user to d i of a corregponding
requested transmission. The value conveyed in thi

a) HOK”
b) “TXABORT” —

C) “FLUYHED”
sent.

NOTE 1
NOTE 2 [The parameter value OKY

12.3.6 Receiv@ 2
The recgiving DLS?ys } i i i i ich i | as the

receive [queue, and sociated
indicatid imiti

e being

If it is n | SDU is

discardgd and an I\ |cat|o primitive is not issued to the DLS-user.

12.4 Spquence. of primitives

12.4.1 | Constraints on sequence of primitives

This subclause defines the constraints on the sequence in which the primitives defined in 12.5
and 12.6 may occur. The constraints determine the order in which primitives occur, but do not
fully specify when they may occur. Other aspects of actual system operation, such as PhL
problems affecting messages in transit, will affect the ability of a DLS-user or a DLS provider to
issue a primitive at any particular time.

The connection-mode and connectionless-mode primitives and their parameters are summa-
rized in Table 37.
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Table 37 — Summary of connection-mode and connectionless-mode

primitives and parameters

Service Service subtype Primitive Parameter
Data Connection-mode DL-GENERIC-TAG request (in  request DLS-user-identifier,
Transfer DLS-user-data,
DLS-QoS,
DLS-generic-tag)
DL-GENERIC-TAG indication (out DLS-user-data,
DLS-generic-tag)
DL-GENERIC-TAG confirm (out DLS-TxStatus)
Connectionless- DL-FIXED-TAG request (in  request DLS-user-identifier,
DLS:QoS, \.
DLS-fixeg-tag,
_/DLS-destination-DLE-ID)
DL-FIXED-TAG indication
-1D
DL-FIXED-TAG confirm < N (out \BLS TxStatus)
Super-| |Queue maintenance DL-FLUSH-SlNGLE-REQUEST}efq'ue@\ (N réqms-user-identifier)
vision DL-FLUSH-SINGLE-REQUE?/Tan.ﬁrm MDL%TxStatus)
DL-FLUSH-REQUESTS,BY-Q0Srequest | lix  DI’S-Qos)
DL-FLUS)KRQQUEy&\BY;QOS éonﬁrr}) §n9?e>
Tag filter DL-ENABL\R-TA}}\r@est\ \ in DLS-tag)
DL-ENABLE-TAG COR(i (out DLS-result)
DL-DisABLE-T/owequdst \ (in  DLS-tag)
DL, DiSABLE-TAS CONfirm \ (out DLS-result)
NOTE 1 |Request DLS-user-i tifiéfé are locallykassigne the DLS-user and used to flush a speg¢ific

request fi

NOTE 2
primitive

om the DLS-prov|der’s

The method by whic
s a local mratter.

correlated with its corresponding preceding reqfiest

12.4.2

With fey
other D
DLSAPs

or more
he other

DL-service
DL-servicg \\
confirm \‘\ DL-service

DL-serv

indication

ice

Figure 82 — DLS primitive time-sequence diagram
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12.4.3 Sequence of primitives at one DLSAP

The possible overall sequences of primitives at a DLSAP are defined in the state transition
diagram shown in Figure 83. In the diagram, the use of a state transition diagram to describe
the allowable sequences of service primitives does not impose any requirements or constraints
on the internal organization of any implementation of the service.

ldle

1 —

DL-service request,
indication, or confirm

<

Higure 83 — State transition diagram for sequences of DLS primg e BLSAP
12.5 Cpnnection-mode data transfer
12.5.1 | General
DL-connection-mode service primitives can be used/to i S | SAP to
one or more peer DLSAPs using a generic-tag address {o/identH bn DLS-
users . Each DLSDU is transmitted in a_single DLRDUY? A inf deliver
the DLSDU is presented to the DLS provi i S fed, in a
single service access.
DLS-uségrs which are higher layer protacol ment of
connectjons above the DLL through additio
No megns are provided by whi i nich the
sending| DLS-user may s& ) IS\ neduling
tools wHich matc e Cq i service
schedulg of the
12.5.2
This se nsmit a
DL-conn a single
service M
NOTE D S t returned
as part of|the lecal DLS invocation.

In the gbsence of errors, the DLS provider maintains the integrity of individual DLSDUs, and
delivers them to the receiving DLS-users in the order in which they are presented by the
sending DLS-user.

12.5.3 Types of primitives and parameters
12.5.3.1 Primitive specifications

Table 38 indicates the types of primitives and the parameters needed for the DL-connection-
mode transmission service.
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Table 38 — DL-connection-mode transfer primitives and parameters

DL-GENERIC-TAG Request Indication Confirm
Parameter name input output output
Request DLS-user-identifier (handle) M
DLS-user-data (packet) M M(=)
DLS-QoS (priority) M
DLS-generic-tag M M(=)

DLS-TxStatus M

NOTE The method by which a confirm primitive is correlated with its corre-
sponding preceding request primitive is a local matter.

12.5.3.2 Request DLS-user-identifier

This parameter, which is specified by the DLS-user on cangeé mitives,
provide$ a local means by which the DLS-user can subsequentl request
through|a DL-FLUSH-SINGLE queue maintenance request. THe identifier
is the D|.S-user-local-view.

12.5.3.3 DLS-user data

This pafameter provides the data to bé ption by
the DLY provider. The initiating DLS-U greater
than zefo, up to the limit determined by service

request

12.5.3.4 DLS-QoS

This pafameter is specjfied In

éntification or DLSAP-address identifying thel remote
ovided. It is a DL(SAP)-address in the request primitive,
-address DLS-user-identifier in the indication primitive(s).
ulti-cast DL-address.

S-user has implemented a FIFO queue of maximum depth K as g source

SAP-address at the specified QoS priority, then a DL-GENERIC-REQUEST
primitivg ‘attémpts to append a DLSDU to the queue, but fails if the queue already coptains K
DLSDUs. If the append operation is successful, then the DLSDU will be transmitted at the first
opportunity, after all preceding DLSDUs in the queue.

NOTE 1 The queue provides a means of managing multiple DLS-user requests for the efficiency advantage of
combining them in a single transmission opportunity.

NOTE 2 The queue depth K is implementation specific.
12.5.3.7 Indication primitive for DLSDUs associated with generic tags

The receiving DLS-user is able to identify Generic Tag values of interest to it and pass them to
the local DLS provider using the DLS-tag-filter management services. The set of local tag
values are used to filter arriving associated DLSDUs. For DLSDUs with associated Generic
tags that are acceptable to the filter, the following indication parameters are delivered to the
local DLS-user.
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— DLS-user-data;
— DLS-generic-tag, the value of the generic tag associated with the DLSDU.
12.5.3.8 DLS-TxStatus

This parameter is specified in 12.3.5.

12.5.4 Sequence of primitives

The sequence of primitives in a successful or unsuccessful generic-tag transfer is defined in

the time-sequence diagrams in Figure 84 and Figure 85.

DL-service

Figure 85 — Sequence of primitive

12.6 Cpnnectionlessgmode

12.6.1 | General

DL-conr ectionle@
one DLBAP to anotR
Each DIL
bears n

DLSDU i
to the DL S

No megns a ovided™~By which the receiving DLS-user may control the rate at w

sending €
tools which “match
service pchédule of the DLS provider.

ful connection-mode transfer

e capabilities of sending and receiving DLS-users with the co

can be used to transmit independent DLSD|Us from
a/fixed-tag address to identify the destination
DLPDU. The DLSDU is independent in the senge that it
SDU transmitted through an invocation of the D
all the information required to deliver the DLSDU is prlesented
h the user data to be transmitted, in a single service agcess.

DLSAP.

LS. The

hich the
neduling
hfigured

12.6.2 Function

This service provides the facilities of 12.2 b), c), d) and e). It can be used to transmit an
independent, self-contained DLSDU from one DLSAP to a group of DLSAPs, all in a single

service access. Delivery status is not returned as part of the local DLS invocation.

A DLSDU transmitted using DL-connectionless-mode data transfer is not considered by the
DLS provider to be related in any way to any other DLSDU. In the absence of errors, it
maintains the integrity of individual DLSDUs, and delivers them to the receiving DLS-users in

the order in which they are presented by the sending DLS-user.
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12.6.3.1 Primitive specifications
Table 39 indicates the types of primitives and the parameters needed for the
DL-connectionless-mode transmission service.
Table 39 — DL-connectionless-mode transfer primitives and parameters
DL-FIXED-TAG REQUEST INDICATION CONFIRM
Parameter name input output output
Request DLS-user-identifier (handle) M
DLS-user-data (packet) M M(=) (
DLS-QoS (priority) M RO
DLS-fixed-tag M M=)\
DLS destination-DLE-ID (station MAC ID) M L/
DLS-source-DLE-ID (station MAC D) M N /
DLS-TxStatus < NN
NOTE The method by which a confirm primitive is gorretate itmts C rMnding
preceding request primitive is a local matter. ~
12.6.3.2 Request DLS-user-ident G
This pafameter is specified in 12.5.3.2.
12.6.3.3 DLS-user dat
This pafameter provide ption by
the DLY provider. The greater
than zerflo, up to ti li
12.6.3.4 DLS-Qo5
This par
NOTE 1 ly normal
exception|i providers
share a c¢
12.6.3.5
This paframeter specifies the destination DLSAP in the DLE identified by the DLS-des{ination-
DLE-ID i i ice types

available in the destination DLE.

The set of Fixed-tag services available to the DLS-user are listed in Table 40.



https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E)

Table 40 — Fixed tag services available to the DLS-user

Fixed tag service code (hexadecimal)

Meaning of service

Fixed-tg

The UC
Messagp

The Kee

Keeper

Specific
NOTE A

12.6.3.6

This part

12.6.3.7

If the injti

address|
DLSDU
is succq
DLSDU
efficieng

01— 08 vendor specific
09 ping request
0A - 14 vendor specific
15 tMinus
16 — 28 vendor specific
29 ping reply
2A — 3F vendor specific
=7 vendor=specific 7
83 UCMM A
88 Keeper UCMM/\\ \/
8C Time distribution \
FO — FF

vendor {peaﬁe\ \
N

nnected

via the

Se.

dress.

DLSAP-
pend a

QoS or

NOTE The queue depth K is implementation specific.

12.6.3.8

Indication primitives

12.6.3.8.1

General

The receiving DLS-user has an implicit queue of indeterminate capacity which is used as the
receive queue, and the DLSDU is delivered as the DLS-user-data parameter of the associated

indication primitive.

If it is not possible to append the received DLSDU to the receive queue, then the DLSDU is
discarded and an indication primitive is not issued to the DLS-user.
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12.6.3.8.2 Indication for fixed tag DLSDUs

The receiving DLS-user is able to identify a number of Fixed Tag values of interest to it and
pass them to the local DLS provider using the DLS-tag-filter management services. The set of
local tag values are used to filter associated arriving DLSDUs. For DLSDUs with associated
Fixed tags that are acceptable to the filter, the following indication parameters are delivered to
the local DLS-user.

— DLS-user-data;
— DLS-fixed-tag, the value of the fixed tag service code associated with the DLSDU;
— DLS-source-DLE-ID, the source DLE MAC ID.

12.6.3.8. -DLCE-ID

This pafameter conveys an address identifying the local DLE from whi¢h the fixed\tag| DLSDU
has been sent. It is a DLE MAC ID address on the local link.

12.6.3. DLS-TxStatus

This paftameter is specified in 12.3.5.

12.6.4 | Sequence of primitives

The sed g transfer is defindd in the

DL-service
confirm

Fi

gure 87— ence of primitives for an unsuccessful connectionless-mode transfer

12.7 Queue-maintenanee
12.7.1 Function

DLS-send requests are held in a pending queue by the DLS provider until the requested
sending opportunity is available. This queue is not visible to the DLS-user. To support efficient

operation, the queue maintenance service is provided to de-queue pending requests that have
not been sent.

12.7.2 Types of primitives and parameters
12.7.2.1 Primitive specifications

Table 41 indicates the primitives and parameters of the DL-queue maintenance service. This is
a local service at each DLSAP.
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Table 41 — DL-queue maintenance primitives and parameters

DL-FLUSH SINGLE-REQUEST Request Confirm
Parameter name input output
request DLS-user-identifier (handle) M
DLS-TxStatus M

NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.

12.7.2.2

The re
specifie
single

irrevoc

12.7.2.3

The DL

12.7.3

When U
QoS pri

When u
cancellg

12.7.4
12.7.41

When t

DL-FLUSH REQUESTS-BY-QOS Request Confirm
Parameter name input output ~
DLS-QoS (priority) M Al

NOTE The method by which a confirm primitive is correl

a ith
its corresponding preceding request primitive is a local m%te:&v\

request DLS-user-identifier and DLS-QoS

DLS-TxStatus

b-TxStatus parameter has the

sed with a D

brity are @e :

confirm

he sing
tion_for the griginal transfer request (DL-GENERIC-TAG or DL-FIXED-TAG) is

with the|DIES-TxStatus specifying the value FLUSHED.

T

ings as
, or the
et been

at that

nsfer is

led, the
eturned

12.7.4.2 DL-Flush-requests-by-QoS

When all pending transfers of the specified QoS have been cancelled, a confirmation is
returned.

12.7.5 Sequence of primitives

The sequence of primitives for a queue maintenance request are defined in the time sequence

diagram

s of Figure 88
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DL-flush
request

DL-flush
co

Figure 88 — Sequence of primitives for a queue maintenance request

12.8 Tag filter

12.8.1 Function

By default, the receiving DLS provider accepts and processes
messages which have the fixed-tag value of 00 (moderator tag) and
discarded.

Q

The tag| filter service allows the DLS user to enable or disablg
based on the contents of their DLS parameter tag.

The DL$ provider will deliver incoming messages to
been enabled.

12.8.2 | Types of primitives and parameter

12.8.2.1 Primitive specifications

Table 42 indicates the primitives and parawget

maintenfance service. ThisAs rwce at ea
E-TAG

\@SABLE TAG Request Confirm

A Paxametérname input output

o153, v

Q\S AN \ v
he Mhod by which a confirm primitive is correlated with

orres nding preceding request primitive is a local matter.

S he DL-connectionless-mode

12.8.2.2 reque LS-user-identifier and DLS-tag

=

ixed-tag
ges are

esSsages

or DLS-tags that have

queue

These parameters have the same meanings and purpose as specified in 12.5. The
can be either a DLS-generic-tag of a DLS-fixed-tag.

12.8.2.3 DLS-result
This parameter conveys the status of the corresponding request:

a) TRUE — the service request completed successfully;
b) FALSE — the service request failed to complete successfully.

LS-tag

NOTE If the DLS provider is unable to accept filtering requests for additional generic tags, the status returned will

be FALSE.
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12.8.3 Sequence of primitives

The sequence of primitives for a tag filter request are defined in the time sequence diagrams of
Figure 89

DL- tag
request

Figure 89 — Sequence of primitives for a tag filter request
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13 Type 2: DL-management Services

13.1 Sequence of primitives

This subclause defines the constraints on the sequence in which the primitives defined in this
clause may occur. The constraints determine the order in which primitives occur, but do not
fully specify when they may occur. Other aspects of actual system operation, such as PhL
problems affecting messages in transit, will affect the ability of a DLS-user or a DLS provider to
issue a primitive at any particular time.

The DL-management primitives and their parameters are summarized in Table 43.

Table 43 — Summary of DL-management primitives and pﬂgfnete\rs\

Servige Service subtype Primitive ngé%fe\ter \
Management |Local link synchroni- [DLM-TONE INDICATION (ot¢ -cycle)
zation / m\ms\}‘\
Synchronized DLM-SET-PENDING request (irk\\D\M}é‘»(con iglratign-data)
parameter change I i_seT-PeENDING confirm . \YouKBLMS-Pgsult)
DLM-GET-PENDING reg@st <}one§

DLM-GET-PENDING cénfir@ (Ms-configuration-data)
DLM-%T-CURB\@T\M# /\ tig  DLMS-configuratign-data)
DLM_SET™CUKRENT €onfisla,) —/ N{out DLMS-result)
DLM-éq-CbQQSQT réquest\/ <none>

DLM ET-CURI%SQ}\onf\mQ (out DLMS-configuratign-data)

DLM-{MINUS“STARMNCOUNTDOWN  |(in  DLMS-start-count)
’r‘e‘qg@
DLM-T Woumooww (out DLMS-result)
confirm
DNMNUS ERO indication <none>
Evén\t/r?p s M- EMndication (out DLMS-event,
A N DLMS-source-DLH-ID)

DL%BAD-FCS indication (out DLMS-channel)

Bad FOS
rrent moderato 'DEA1-CURRENT-MODERATOR (out DLMS-source-DLHB-ID)
indication

na Ie}\rod ator DLM-ENABLE-MODERATOR request |(in DLMS-enable-moderator)
Q DLM-ENABLE-MODERATOR confirm |(out DLMS-enable-moderator)

wer-ul and Online |DLM-PoOwER-UP indication <none>
\> DLM-ONLINE request (in  DLMS-online)
DLM-ONLINE confirm (out DLMS-online)
Listen only DLM-LISTEN-ONLY request (in  DLMS-listen only)
DLM-LISTEN-ONLY confirm (out DLMS-listen only)

NOTE The method by which a confirm primitive is correlated with its corresponding preceding request
primitive is a local matter.

13.2 Link synchronization
13.2.1 Function

The scheduled QoS is based on a repeating cycle of DLS transmission opportunities which are
time locked to better than 1 ms. The basic time interval is the NUT or Network Update Time
and an incrementing count is maintained for each NUT within the repeating cycle. This service
indicates to the DLMS-user the current NUT count within the cycle.
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13.2.2 Types of primitives and parameters
13.2.2.1 Primitive specifications

Table 44 indicates the primitives and parameters of the Link synchronization service. This is a
local service.

Table 44 — Link synchronization primitives and parameters

DLM-ToNE | Indication

Parameter name output

DLMS-cycle M

13.2.2.2 DLMS-cycle

This pafameter indicates the interval count for the NUT which has jus ithin the
overall ¢ycle of scheduled access intervals. The DLS provider uses i N flities to
simulatg this indication if expected moderator DLPDUs are not g

13.2.3 | Sequence of primitives

The sequence of primitives for a link synchroniza N\ the time sgquence

diagramis of Figure 90

Figure 90 3’local link synchronization

13.3 Synchronized

13.3.1 | Functio

All DLE o0f DLMS-configuration-data parameters: currgnt and
pending| the ongoing operation of the DLS. The pending| copy is
maintair ) yjchronized change of DLS configuration parameters. This| service
managel ~ S iguration-data parameters and their changeover.

At the s T i level, a required set of DLMS-configuration-data parameters and
the count dow ngge for a change-over are distributed to all DLMS-users using data fransmit

services ' g (link parameters tag and tMinus tag).

The synchronized parameter change service enables each DLMS-user to transfer required
configuration-data values to the local DLS provider.

The moderator fixed tag DLPDU contains a parameter, called tMinus, that counts down to zero
as a trigger to synchronize the change-over from current to pending sets of the DLS configura-
tion parameters. The DLM-TMINUS-START-COUNTDOWN request from a DLMS-user causes its
local DLS provider to participate in a tMinus countdown, and, if the node is the moderator, it
initializes the tMinus parameter of the moderator. The moderator decrements this parameter
count before transmitting each moderator DLPDU until the parameter equals zero. When
tMinus transitions from 1 to 0, each local DLS provider participating in the countdown locally
generates a DLM-TMINUS-zERO indication and copies its pending DLMS-configuration-data
parameters into its current copy. If the tMinus field transitions to 0 from any value except 1, the
countdown is aborted and no DLM-TMINUS-ZERO indication is generated.
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Table 45 indicates the primitives and parameters of the DLM synchronized parameter change

service. This is a local service.

Table 45 — Synchronized parameter change primitives and parameters

13.3.2.2

This par

ameter has

DLM-SET-PENDING .
DLM-SET-CURRENT | Reduest Confirm
Parameter name input output
DLMS-contiguration-data M /
DLMS-result M N

NOTE The method by which a confirm primitive is correlated\ with
its corresponding preceding request primitive is a local matter.

NG

DLM-GET-PENDING
DLM-GET-CURRENT

N\
Req@ CW

Parameter name

inp\[\

\outb\{t

DLMS-configuration-data

NOTE The method by wkich a confirm e orretated with
its corresponding prec Dpri |t|ve is)a tter.

DLM-TMINUS-START- COUNTD\OK
Parameter n

DLMS-sm{rt-c}x{n‘/\\ \)

DLMSf\@su

R quest Confirm
yﬁ output
> M
M

e od ich a nflrm primitive is correlated with
Q/ or spon ece ng eguest primitive is a local matter.

Indication

/\ \\W}WTM.NUS -ZERO

output

R

e same meaning and purpose as specified in 12.8 for DLS-result.

13.3.2.3

DLMS-configuration-data

This parameter conveys the set of configuration data values specified in Table 46


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) - 179 -

Table 46 — DLMS-configuration-data

Subparameter Meaning
my_addr the MAC ID of this DLE
NUT_length the length of the NUT in 10 pus increments
SMAX highest MAC ID allowed to transmit scheduled
UMAX highest MAC ID allowed to transmit unscheduled
slotTime time allowed for Ph layer line turnaround in 1 us increments
blanking time to disable RX after DLPDU in 1600 ns increments
gb_start 10 us intervals from start of guardband to tone
gb_cemnter TO S intervals from start of moderator to tone 7
modulus modulus of the interval counter for intervals in a cycle of}l{)\'ks ~
gb_prestart transmit cut-off, 10 us intervals before tone, may not }Pé?\@wt pe\s\th’}'@ Ii%\'\(

13.3.2.4 DLMS-start-count

In all DYEs but the moderator, the presence of this paramete DLS prq

track the tMinus countdown contained in successive

changes ig ion parameters pr
request S i is from any value ot

If the | initializ the tMinus parametef
modera 1 for each successive m
messag

If the f indication is locally generated
participating DLS provjd < al_DI -management, which then transfo
pending

13.3.3

The sefluence ¢
sequeng

hronized parameter change are defined in t
e diag Figure 92.

DLM-get / set
request

DLM-get / set

vider to

nd when the count

eviously
her than

in the
bderator

Dy each
ms any

he time

confirm

Figure 91 — Sequence of primitives for a DLM-get/set parameters request

DLM-tMinus
request

DLM-tMinus
indication

DLM-tMinus
confirm

Figure 92 — Sequence of primitives for a DLM-tMinus change request
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13.4 Event reports
13.4.1  Function

The event report service provides indications to DL-management about events internal to the
DLS provider.

13.4.2 Types of primitives and parameters
13.4.2.1 Primitive specifications

Table 47 indicates the primitives and parameters of the event report service. This is a local
service.

Table 47 — Event report primitives and paramete{s

DLM-EVENT | Indication

Parameter name ouﬁ)ut \
DLMS-event /M\\ N

DLMS-source-DLE-ID \e\\\>

13.4.2.2 DLMS-event G

This paffameter takes one of the values
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Table 48 — DLMS events being reported

DLMS event

Description

DLMS_EV_rxGoodFrame

A good DLPDU was received. This includes DLPDUs that contain n
(null DLPDUSs), but excludes moderator DLPDUs.

o data

DLMS_EV_txGoodFrame

data (null DLPDUSs), but excludes moderator DLPDUs.

A good DLPDU was transmitted. This includes DLPDUs that contain no

DLMS_EV_badFrame

transmitting DLE is reported via the optional parameter.

A damaged DLPDU was received. The apparent source MAC ID of the

DLMS_EV_errA

good DLPDU was received on channel B and PH-FRAME indication
channel A stayed FALSE.

A bad DLPDU was received on channel A of the physical medium, or a

from

DLMS_EV_errB

A bad DLPDU was received on channel B of the phygical
good DLPDU was received on channel A and PH- ME indic
channel B stayed FALSE.

ra
rom

DLMS_EV_txAbort

A transmit DLPDU was terminated with an abﬁrt égﬁ\enc\é\

DLMS_EV_NUT_overrun

NUT is not large enough to accommoda}e/\l‘l\kﬁ\sa\e(%\ed Nﬁ g

DLMS_EV_dribble

Scheduled Lpackets could not be seyt\d ing sc\édul d t|

DLMS_EV_nonconcurrence

An event was detected that indica th\N.K \d@ of step w
access control protocol.

th the

DLMS_EV_rxAbort

A DLPDU was received tha(waytgrmNth ababort sequencg.

DLMS_EV_lonely

Have not heard a DLPI?‘U\(r&r@r}AthP{ no}}n‘on\ﬂe link for 8 NUTs

DLMS_EV_dupNode

Another n th?m @smg( thl{)}dMAC ID.

DLMS_EV_noisePulse

Ph-LOCK indjcati nt TRUEthen FALSE before PH-FRAME indica
went TRUE, b h-DQCK indisation not TRUE long enough to in
possibly dafnaged DL

ion
dicate a

DLMS_EV_collision

PH-FRAME |Nd|céQo\Q/as\T~QWen this node was about to transniit.

DLMS_EZV_invaIidModAddr&
SS N

k\%ﬁerat s Fé‘sei)/e fr a node that does not have the lowe

ID on th

o
=3

DLMS_EV_rogue

d tox DL Mrecelved that does not match the link con
information at this node.

igura-

DLMS_EV_deafness /\\/\

not\ear e%derator DLPDU even though other link traffic is
\Qres N

A oderat r was received from MAC ID 0.

DLMS_EV_superngdé,

13.4.2.3 rce-DRE-ID

This pa
probabl

NOTE Ap.theé DLPDU was damag

conjunction with the DLMS_EV_badFrame event to indi

ed, the indicated DLMS-source-DLE-ID may not be correct.

tate the

13.4.3 Sequence of primitives

The sequence of primitives for an event indication are defined in the time sequence diagrams

of Figure 93

Figure 93 -

DLM-event
indicatio

Sequence of primitives for a DLM-event indication
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13.5 Bad FCS
13.5.1 Function

The BAD-FCS indication service alerts the DLMS-user that a received DLPDU had an invalid
frame check sequence.

13.5.2 Types of primitives and parameters
13.5.2.1 Primitive specifications

Table 49 indicates the primitives and parameters of the bad-FCS service. This is a local

service.
Table 49 — Bad FCS primitives and parameter
DLM-BAD-FCS Indica}i\on
Parameter name ou(put x
/M\\ s

DLMS-channel

13.5.2.2 DLMS-channel

This pafameter indicates which PhE i ) i ck. The
parametfer value is either CHANNEL-A<or indig i hich the
erroneo i foneous

DLPDU [per channel.

13.5.3 | Sequence of prim

The sedquence of primiti f Figure

94.

13.6 C

13.6.1 | Fuhction

This servicemforms the BEvtS-userwhich BDtEE s thecurrentmoderator-

13.6.2 Types of primitives and parameters
13.6.2.1 Primitive specifications

Table 50 indicates the primitives and parameters of the current moderator indication. This is a
local service.

Table 50 — Current moderator primitives and parameters

DLM-CURRENT-MODERATOR | Indication

Parameter name output

DLMS-source-DLE-ID M
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13.6.2.2 DLMS-source-DLE-ID

This parameter indicates an address identifying the source DLE MAC ID for the most recently

received moderator DLPDU on the local link.

13.6.3 Sequence of primitives

The sequence of primitives for a current moderator indication are defined in the time sequence

diagrams of Figure 95

47

DLM- CurrentModerator
indication

Figure 95 — Sequence of primitives for a DLM-current-mg

13.7 Epable moderator

13.7.1 | Function

This sefvice enables the DLMS user to enable and di g 2bili its local DLS
to join the group of DLEs that co-operatg Y embers to the role o

moderafor

13.7.2 | Types of primitives and parame
13.7.2.1 Primitive specifications

Table 5[ indicates the, pri
local sefvice.

@bl 51 —Enable-madexdtor primitives and parameters

the enable moderator service. T

LM}E/NA MMODERATOR Request Confirm
ra er.Mame input output

@\Méier?éqle—}gderator M M

\g\zE he Mthod by which a confirm primitive is correlated with
|

orresgonding preceding request primitive is a local matter.

13.7.2.2 DLMS-ennable-moderator

provider
current

his is a

This parameter takes values TRUE and FALSE which respectively enable or disable the

moderator capability in the local DLS provider.
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13.7.3 Sequence of primitives

The sequence of primitives for enable moderator are defined in the time sequence diagrams of
Figure 96

DLM-enable- moderator
request

DLM-enable- moderator
confirm

Figure 96 — Sequence of primitives for a DLM-enable-moderator request

13.8 Ppwer-up and online

13.8.1 | Function

This sefvice enables the DLMS-user to request its local DLS ¢ ine state

or an offline state.

13.8.2 | Types of primitives and parameters
13.8.2.1 Primitive specifications

Table 52 indicates the primitives and garamete ahd online services. This is a
local sefvice.

\/D}LM ONLINE Request Confirm
/\ arameter input output

M M

e\qp‘ﬁlod by which a confirm primitive is correlated with
‘Q~s\c:orre onding preceding request primitive is a local matter.

13.8.2.2 DLM- er-up

Th DL A HA H ' P $lo ot L1 RNat e le | o latad it HST e H t'
e IWEPUWTT=OP Ut e ativimiutmecs tUTat uTe Data LT Ayl TTas LuTiTprectocu s tran ation.

NOTE Following this initialization indication the DL user can continue the process of going on line by sending I'm
alive fixed tag messages to inform all other DL users.

13.8.2.3 DLM-online

At power-up, the local DLS provider waits until the request DLMS-online parameter equals
TRUE. The DLS provider then begins the process of going online and reports TRUE or FALSE,
representing success or failure transition to online, respectively, via the confirmation
parameter.

When the request parameter DLMS-online is FALSE, the local DLS provider goes offline at the
end of the current NUT, and reports back the new status via the confirmation parameter. When
offline, the local DLS provider does not transmit, and ignores any link activity.
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13.8.3 Sequence of primitives

The sequence of primitives for power-up and online are defined in the time sequence diagrams
of Figure 97 and Figure 98.

DLM-pow er-up
indication

Figure 97 — Sequence of primitives for a DLM-power-up indication

DENVFontine
request

+—
DLM-online
confirm

Figure 98 — Sequence of primitives for a Dk

13.9 Ljsten only
13.9.1 | Function

This sefvice enables the DLMS user to"e ability of its local DLS provider

to transmit.

13.9.2 | Types of primitive
13.9.2.1 Primitive g

Table 53 indicatg>th S dope cters of the listen only service. This is| a local

service.
(\Tab 5
\(; DLM-LISTEN-ONLY | Request Confirm
P eter name input output
IDEMS-listen-only M M

NO E\ﬁ'he method by which a confirm primitive is correlated with
J{s corresponding preceding request primitive is a local matter.

en-only primitives and parameters

13.9.2.2 DLMS-listen-only

This parameter takes values TRUE and FALSE which respectively enable or disable the DLPDU
transmission capability in the local DLS provider. When the enable parameter is FALSE,
transmission of DLPDUs is disabled, however the ability of the DLE to receive DLPDUs is not
affected.

13.9.3 Sequence of primitives

The sequence of primitives for listen only are defined in the time sequence diagrams of Figure
99
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DLM-listen-only
request

DLM-listen-only
confirm

Figure 99 — Sequence of primitives for a DLM-listen-only request

13.10 Time distribution
13.10.1 Function

The mo
nodes d

uracy is

instead

improveld by several orders of magnitude. Phase and frequency sy erent in
this DL-protocol to a very high level of accuracy. The accuracy of using
the timq distribution format defined in this clause is implementza br it can
be bettgr than 10 ps.

13.10.2| Types of primitives and parameters

13.10.2{1 General

Table 54 is a summary of the DLMS tj Ser data

by the time distribution service.

Table 54 — DLMS, timw i

Subpar. m;te\r \ \) R l\@aning
rNisi&\ N r,e{isic}\}f\gme diétribution format
lle}p/\ | ap\s\eco}xtm
\goédness? N tim&&ek&%trol field
/\Q\se/\ g}oQal&uared error relative to ultimate master
/\ dc?t& \é%tgh)/ution channel time zero
\ts ref\ \ti,nvé stamp of previous reference pulse
_t\k\ \ time stamp of this message's transmission

13.10.2

This pa ave the value zero. This parameter represents the revision of fhe time

distribul]ion format.

13.10.2.3 leap

This parameter specifies the Universal Coordinated Time (UTC) leap seconds. This number,
when added to the system time, shall give actual UTC time. This number takes unpredictable
jumps as dictated by the US Naval Observatory. If zero, then the number of leap seconds is
unknown.

NOTE This parameter should not be used in any control situations, but may be needed in some time relays to
distribution channels that are based on UTC rather than Global Positioning Satellite System (GPSS) time.

13.10.2.4 goodness
13.10.2.4.1  Definition

This compound parameter specifies the source quality of the distributed time and the number
of hops in the time distribution path.
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13.10.2.4.2 source quality
This subparameter indicates the quality of the source of the distributed time as shown in Table
55.
Table 55 — Time distribution source quality
Value Meaning

7 Absolute system time — acting as master

6 Absolute system time — acting as dependent

5 Human set system time — acting as master

% Hoummamrsetsystemtime——actingas dependent 7

3 Lock established to node on distribution channel other thgn\{klis one

2 Lock established to node on this channel; system time/Gq\Qown\

1 (invalid) \ N

0 Not synchronized with any other node < \

N

13.10.2/4.3  stratum
This pafameter specifies the number of time rela age and a s
absolute time. A value of 0 signifies an e is incremented f
intermedliate time relay. If the priority fielt\is achieved), or the ny
intermedliate time relays exceeds 15, [Nparameter\is set/to 15. Bits 3 through
reserved and shall have the value zero.
NOTE A time relay is a DL-router which distributeg time.syhchhqnization messages on its connected li
on the time synchronization mesgéages received Qn its ey i
13.10.2/5 gse
This parameter s stability squared. This parameter

indica
approximate the'
paramefer are (100

for this parameter is

13.10.2

This paf ates the system time offset from the distribution channel’s arbitr
zero, es distribution channel and local link are synchronized. The
measuré¢men

13.10.2[7 < ts_ref

5 of this

ary time
unit of

This parameter indicates the time stamp of the last tone following a moderator DLPDU which
had its interval_count equal to zero. The value of zero indicates that this value is not known.
System time zero is defined as that originally used for the Global Positioning Satellite System:

12:00 m

idnight, Jan 6, 1980 GMT. The unit of measurement is 100 ns.

NOTE This DLL does not use GPS time, it uses only the original time zero point for GPS. So the 1999 roll-over of

GPS time

13.10.2.

has no relevance to system time.

8 ts_tx

This parameter indicates the time stamp at the transmission of this message. The value of zero
indicates that this value is not known. System time zero is defined in 13.10.2.7.
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14 Type 3: Connectionless-mode Data Link Service

14.1 General

This clause describes the interface between a DLE and a Data Link service user (DLS-user).
The services of this interface are typical of those needed in application fields such as process
control, factory automation, power distribution, building automation and other primary process
industries:

— General purpose data transfer service
— Time transfer service

14.2 Mpodel of the connectionless-mode Data Link Service
14.2.1 | Overview
This subclause describes the abstract model for data and time fra 3 model
defines |interactions between the DLS-user and the DLL tha LSAPs.
Information is passed between the DLS-user and the local s gnd their
associafed parameters.
The DL$-user is provided with the following data and e
— Acknowledged connectionless data transfer:

Send Data with Acknowledge (SDA
— Unadknowledged connectionless dataxtransfe

Send Data with No Acknowledge (SDN
— Two-

Send and Request Data
— M-wgy connectionless d

Send and Request Da
— Acknpwledge n

Clogk Synchr '
These services pe \ hd DLS-
user dafa or time 3 SDU) to a DLS-user, called the remote DLS-user, at|either a
single r¢mot \] S , SRD, MSRD) or at all remote stations (SDN, CS).
Two of { BIV) &8 (SRD and MSRD) permit a DLSDU to be returned by that singlg remote
station (in an i ereply) as part of a single transaction. These same two service$ can be
used to|retrievesa DLSDU from that remote station without first sending a DLSDU. Addjtionally,
the MS i egrmits a DLSDU to be returned by the remote station as a multicast
messagE

NOTE All of these services are considered optional.

14.2.2 Acknowledged connectionless data transfer: Send Data with Acknowledge
(SDA)

This service permits the local DLS-user to send a DLSDU to a single remote station. At the
remote station the DLSDU, if the respective DLPDU is transferred error-free, is delivered by the
remote DLE to its local DLS-user. The originating local DLS-user receives a confirmation
concerning the receipt or non-receipt of the DLSDU by the remote DLS-user. If an error
occurred during the transfer, the originating DLE repeats the data transfer up to a configured
maximum number of times.
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14.2.3 Unacknowledged connectionless data transfer: Send Data with No
Acknowledge (SDN)

This service permits a local DLS-user to transfer a DLSDU to a single remote station (Unicast),
or to all other remote stations (Broadcast) at the same time. The local DLS-user receives a
confirmation acknowledging the completion of the transfer, but not whether the DLPDU was
duly received. At each addressed remote station this DLSDU, if the respective DLPDU is
received error-free, is delivered to a single local DLS-user (Unicast), to the appropriate set of
local DLS-users (Multicast), or to all local DLS-users (Broadcast) . There is no confirmation to
the sending DLS-user that such an intended delivery has taken place.

14.2.4 Two-way connectionless data exchange: Send and Request Data with Reply

{SRB}
This sefvice variant permits a local DLS-user to transfer a DLSDU to¢a
remote gtation and as part of the same transaction, to transfer to”t
either a|DLSDU that was previously made available by the remote DL S-
DLSDU |is not available or that an error has been detected. At
DLSDU| if the respective DLPDU is error-free, is delivered to the\remo
permits |the local DLS-user to specify a null DLSDU, they &
remote PLS-user without concurrently transferring a DLSD
The local DLS-user receives either the requested DLSDU, | ificatje DU was
available ] ives also
confirm S-user.
If an ef S s repeats (as part of the same
transaction) the transmission of the (niti ’ if any, including the requept for a
returned ’ imes
14.2.5 | M-way connegti ata 2 : Pend and Request Data with Multicast-
Reply (MSRD
This sefvice pe remote
station and as part'o d to the
appropr y made
availabl r, or an
error hg remote
station remote
DLS-usgp! T juesting
a DLSD[U remote
DLS-usegr
The localDLS-user and the approprlate set of remote DLS- -users recelve the data requ psted by
the loca

data was
available or a notlflcatlon of the type of error that was detected The first two alternatives also
confirm the receipt by the remote DLS-user of the DLSDU sent by the initiating local DLS-user.
There is no guarantee of correct receipt of the requested DLPDU (Multicast-Reply) at all other
remote DLS-users; acknowledgement does not occur.

If an error occurs during the transmission, the local DLE repeats (as part of the same
transaction) both the transmission of the initiator's DLSDU, if any, and the request for a
returned DLSDU, up to a configured maximum number of times.
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14.2.6 Clock Synchronization (CS)

61158-3 © IEC:2003(E)

This service sequence permits the local DLS-user of the time master to distribute a DLSDU to

all remote time receivers.

As part of the service sequence the time master transmit a time event message at first. Upon
reception of a CS time event request the local DLE of the time master measures the send
delay time between reception of the request and transmitting of the appropriate DLPDU while
the remote DLEs start the measurement of the receiving delay after reception of this DLPDU.

Upon reception of a positive CS time event confirmation together with the send delay time the

deliver

14.3 Spquence of primitives

14.3.1 | Constraints on services and primitives

These fleldbus services are realised through a number of DL

used by|ja DLS-user to request a service. A confirm
completjon of the service.

An indigation primitive is used to repQ
Non-requested events include reception\Q
the rempte DLS-user.

. équest primitive is
o the DLS-uger upon

t0 an appropriate DLS-user.
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The DLS and their primitives are summarised in Table 56.

Table 56 — Summary of DL services and primitives

Service

Primitive

(SDA)

Acknowledged connectionless data transfer:
Send Data with Acknowledge

DL-DATA-ACK request
DL-DATA-ACK confirm

master

DL-DATA-ACK indication

master and slave

Unacknowledged connectionless data transfer:
Send Data with No Acknowledge

DL-DATA request
DL-DATA confirm

master

(SDN)

DL-DATA indication nmasterand slaye
Two-wdy connectionless data exchange: DL-DATA-REPLY request a
Send anpd Request Data with Reply DL-DATA-REPLY confirm /\
(SRD) DL-DATA-REPLY indication_ masterand Slgfe
DL-REPLY-UPDATE request stex andslayje
DL-REPLY-UPDATM s N
M-way gonnectionless data exchange: DL-MCT-DATA- L eqﬁ%t \m@;t}er
Send and Request Data with Multicast Reply DL-MCT-DXTA-REPLYNconfizm
(MSRD DL-MCT,DataRePL v indication~| master and slaje
DL/D)‘&M @Q\{A Ij(EP(Y\})ndlc\)on master and slaje
L-REPL UPDAWt master and slaje
ERLY-
Acknowledged connectionless time event and -C -EVENT request master
clock trpnsfer: L-0GT) NT confirm
q o
(CéOS(;k ynchronization DM 0ZK-VALUE request master
<CS-CLOCK-VALUE confirm
% BLQCS-CLOCK-VALUE indication master and slaje
14.3.2 \Qﬂ -points of connectionless services
The ma] ervice primitives are shown in Figure 100 to Figurg
Master Master or Slave
station station
1 n
DL-DATA-ACK req
—
(DLSDU) (BLPDU)
~~~~~~ DL-DATA-ACK ind
7| (oLspy

DL-DATA-ACK cnf

—

-
-

(DLPDU)

Figure 100 — SDA service

Possible for the
following stations
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Master Master or Slave
station stations
1 2 3 4 n

DL-DATA req (DLPDU)

(DLSDU) ..

DL-DATA cnf

DL-DATA ind
)

(DLSDU)

Figure 101 — SDN service

Master Master or Slave
station station

1 n

DL-DATA-REPLY ind

—

(with or without DLSDU)

Figure 102 — SRD service



https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E)

DL-MCT-DATA-REPLYreq

- 193 -
Master Master or Slave
station station

1 n

-

(with or without DLSDU)

_—

DL-REPLY-UPDATE cnf

DL-REPLY-UPDATEreq

—_— |~

(with or witho

DL-MCT-DATA-REPLY cnf
4— 7
(with or without DLSDU) <

Other Master and
Slave stations
z

DL-DXM-DATA-REPLY ind
—

(DLSDU)

ut DLSDU) (DLPDU)

~. DL-MCT-DATA-RE

e (with or withdut DL§DU
(DLPDU)

-

(only if a DLSDU is availgbfe

— MSRD service

Master or Slave
stations

2 3 n

RN
CWEVE cnf )

T re
u

qd

DL-CS-CLOCK-VALUE req

DL-CS-CLOCK-VALUE cnf

DL-CS-CLOCK-VALUE. ind

>

<

7'

Fig

ure 104 — CS service
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14.3.3 Addressing

14.3.3.1 Address (individual)

Each DL-entity on the link is designated by a DL-address. The range of individual
DL-addresses is limited, from 0 to a maximum of 126. An extended link is designated by an

address extension (a region/segment address). The DL-address 127 is used for broadcast and
multicast messages.

14.3.3.2 DLSAP-index
The DLSAP-index de3|gnates the DLSAP the point of communication W|th the DLS user. The

range o ex 63 is
SAP is

addres DLSAP-

indexes contains

no DLSAP-index (DAE or SAE) for efficiency reasons.

The DL$AP-index serves both as

a) addreéss of a DLSAP within the DL-entity, and

b) the OQLSAP-identifier for the DLS-user.

14.3.3.3 Global address

The glo users is
Hifferent

from 63 S users

are add 63 (see

14.4.2.3.2.

14.4 D

14.4.1

for the remote DLS-user and passes it to the Igcal DLE
ameter of a DL-DATA-ACK request primitive. The lo¢gal DLE
rins an appropriate DLPDU containing the DLSDU, and tries to

DLPDU error-free, the remote DLE immediately starts transmifting the
requeste¢d,acknowledgement DLPDU to the initiating DLE.

The local DLE waits for an acknowledgement DLPDU from the remote DLE. If this acknow-
ledgement DLPDU is not received within the slot time Tg_ or a erroneous DLPDU is received,
the local DLE again transmits the data DLPDU to the remote DLE. If no error free acknow-
ledgement DLPDU is received after a number of retransmissions equal to max_retry_limit, the
local DLE reports the negative status in a confirm primitive which it issues to the local DLS-
user.

When an error free acknowledgement DLPDU is received, the local DLE passes a completion
status to the local DLS-user by means of a DL-DATA-ACK confirm primitive, conveying either
successful completion of the requested service or the type of error detected.
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During the transfer of the data and the receipt of the associated acknowledgement, no other
traffic takes place on the fieldbus. If the data DLPDU was received error-free, the remote DLE
passes the DLSDU and address information conveyed by the DLPDU to the remote DLS-user
by means of a DL-DATA-ACK indication primitive. Retransmission does not result in duplicate
DL-DATA-ACK indication primitives.

14.4.1.2 Types of primitives and parameters

Table 57 indicates the primitives and parameters of the SDA service.

Table 57 — SDA data ack primitives and parameters

DL-DATA-ACK Request Indication CORTIFm_
Parameter name input output /\&utp{t
Service_class M M (=) / (No\tg)
D_addr M M\ \ NoteN N/

D_SAP_index M M ©) otey
ZNNEY AN
S_SAP_index M OMEN, R OWNo)
DLSDU Mo/ (=) \

DL_status PRYAR M

NOTE The method by which itie is orr@ed with its

corresponding preceding req i local\matter. e descriptions in
indicated inpyt parameter values

14.4.1.3
14.4.1.3.
This primitive i : 3 -user to the local DLE to send DLS-user data to a
remote S ce/ Receipt of the primitive results in the transmittal of
the DLS & |0CS pon| g the procedure appropriate for the SDA servicg¢. While
process Nt while waiting for the acknowledgement) the DLE does not

attempt

14.4.1.3%2
14.4.1.3.2.

This pafameter specifies the priority for the data transfer. There are two priorities:

High Priority (high): Time-critical messages, such as alarms, synchronization and
coordination data.

Low Priority (low): Less urgent messages, such as process, diagnostic and program
data.

14.4.1.3.2.2 D_addr

The D_addr (destination-address) parameter specifies the DL-address of the remote DLE. The
value 127, designating the global address used for broadcast or multicast messages, is not
permitted.

NOTE The Type 3 protocol defined in IEC 61158-4 further describes and restricts DL-addresses.
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14.4.1.3.2.3  D_SAP_index

The D_SAP_index (destination-service-access-point index) parameter specifies the destination
service-access-point of the remote DLS-user within the remote DLE designated by the D_addr
parameter. The D_SAP_index values 63, which specifies BROADCAST, and CS are not
permitted.

NOTE It is possible for efficiency reasons to omit DLSAP indexes from DLPDUs. In that case the D_SAP_index
parameter is set to NIL, which means that the default DLSAP in the receiving DLE is addressed.

14.4.1.3.2.4  S_SAP_index

The S_SAP_index (source-service-access-point index) parameter specifies a destination

service npnee-pninf of the local DL S-user. The S _SAP index—values S3=which pecifies
BROADC]AST, and CS are not permitted.
NOTE |{ is possible for efficiency reasons to omit DLSAP indexes from DLPDUs AP_index

parametef is set to NIL, which means that on reception the DLSDU is inferred to<have e default
DLSAP ofl the sending DLE.

14.4.1.3.2.5 DLSDU

This pafameter specifies the DLS-user data that is to be-trans 0 he DEE. The minimum
size of the DLSDU is one octet. The maximum size i £ octets, dgpending
on whether region/segment addresses and an explicit D i _SAP_index fre also
providedl.

14.4.1. SDA indication primitive
14.4.1.4.1 Use of the primitive

This primitive is passed from_the ote\DLE to the addressed remote DLS-user
upon suiccessful receipt of a apd transmission of an acknowledlgement
DLPDU/J Receipt of a duplicate ith no other intervening DLPDUs) does not
cause the indication primitivé

DU. The

14.4.1.4.2.3 S_addr

This parameter specifies the DL-address of the initiating DLE. S_addr specifies the source
DL-address of the received SDA request DLPDU. S_addr shall be an individual address; the
global address (127) for broadcast or multicast messages is not permitted.

NOTE The Type 3 protocol defined in IEC 61158-4 further describes source DL-addresses.

14.41.4.2.4  D_SAP_index, S_SAP_index,

These parameters specify the source and destination service-access-points of the received
SDA data DLPDU within their respective DLEs.


https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

61158-3 © IEC:2003(E) - 197 -

14.4.1.4.2.5 DLSDU

This parameter specifies the DLS-user data sent by the remote DLS-user which initiated the
service.

14.4.1.5 SDA confirm primitive
14.4.1.5.1 Use of the primitive
This primitive is passed from the local DLE to the local DLS-user upon completion of the

corresponding service request. When DL_status indicates a temporary error, the local DLS-
user may assume that a subsequent repetition may be successful. When DL status indicates a

perman not be
succesgful. Other method should be used to deal this type of error.

NOTE Fpr the local errors LS, LR, DS and IV no attempt has been made to transmiA

14.4.1.5.2 Parameters of the primitive

14.4.1.5.2.1 DL_status

This pafameter indicates the success or failure of the Tg\s egqlest and (whether
a tempqrary or a permanent error exists. Permitted yalues i cified in

Table 58.

Table 58 — Values of{DL_stat(s for(the DA@t

Short Status fx De%@c\ temporEry or
name permanent

OK success |Service cytqpleted withésyt e>\q)r\\ -

RR failure Resourée\s o\fm{ remo\s\bkE qu@ﬁe or not sufficient t
UE failure Rethe\DL\S\nterf(\e\erro p

RS failure ervice 5{ tivated, or D_addr not contained in
agcess pgram tera th ote DLSAP

LS failure ‘é%/?‘sQWca\l\QL%a nc}actlvated p
LR failure ’ﬁg\&{ur&s\o}we Ioca\)DLE not available or not sufficient t

NA fay{gg\?\@\w}pl{usmle reaction (ACK or RES), from remote t

DS /\Qil e | L\&l eanot in logical token ring or disconnected from line p

fa%r{\ \w\d pé'ameters in request -

14.4.2 Semth No Acknowledge (SDN)

14.4.21 Function

<
7

The local DLS-user prepares a DLSDU for a single remote DLS-user, for a group of remote
DLS-users, or for all remote DLS-users. The DLSDU is passed to the local DLE via the DLS
interface by means of a DL-DATA request primitive. The DLE accepts the service request and
tries to send the data to the remote DLE or to all remote DLEs.

The sending DLE returns a local confirmation of transmittal to the local DLS-user by means of
a DL-DATA confirm primitive. The receiving DLE(s) attempt to deliver the received DLSDU to
the specified DLS-user(s).
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There is no confirmation of correct receipt at the remote DLEs or of delivery to the intended
DLS-user(s); acknowledgements do not occur. When the DLSDU is transmitted, it reaches all
remote DLEs approximately concurrently (ignoring signal propagation delays). Each addressed
remote DLE that has received the data DLPDU error-free passes the DLSDU and associated
addressing information to the local DLS-user by means of a DL-DATA indication primitive.

14.4.2.2 Types of primitives and parameters

Table 59 indicates the primitives and parameters of the SDN service.

Table 59 — SDN data primitives and parameters

DL-DATA| Request Indication CORTIFm_
Parameter name input output /\&utp{t
Service_class M M (=) / (No\tg)
D_addr M M\ \ NoteN N/

D_SAP_index M M ©) otey
ZNNEY AN
S_SAP_index M OMEN, R OWNo)
DLSDU Mo/ (=) \

DL_status PRYAR M
NOTE The method by which itie is orr@ed with its

corresponding preceding req i local\matter. e descriptions in
IEC 61158-4 and IEC 61158-5 a indicated inpyt parameter values

14.4.2.3

14.4.2.3.1 Us

This primitive is@ -user to the local DLE to send DLS-user data to a
single, a group of, ¢ gers using the SDN service. Receipt of the primitive

results
for the

n the tra by the local DLE employing the procedure apgropriate

DN service

14.4.2.3.

14.4.2.3.2. \ ice.class, S_SAP_index, DLSDU

These parameters hagve the same meaning as described in 14.4.1.3.2.

14.4.2.3.2.2 D_addr

This parameter specifies the destination DL-address of the SDN data DLPDU. The global
address (127) for broadcast or multicast messages is permitted; it designates the set of all
receiving DLEs.

NOTE See Note of 14.4.1.4.2.2.
14.4.2.3.2.3 D_SAP_index

The parameter has a meaning similar to that described in 14.4.1.3.2.3. A value of 63 specifies
BROADCAST; each receiving DLE delivers the received DLSDU to all local DLS-users if the
BROADCAST DLSAP has been activated. The D_SAP_index value CS is not permitted.
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A distinct dedicated D_SAP_index is required for each multicast group; each receiving DLE
delivers the received DLSDU to the appropriate local DLS-user if that dedicated DLSAP has
been activated.

14.4.2.4 SDN indication primitive
14.4.2.4.1 Use of the primitive

This primitive is passed from the remote DLE to the remote DLS-user upon receipt of a SDN
data DLPDU.

14.4.2.4.2 Parameters of the primitive

14.4.2.44.2.1 Service_class, S_addr, S_SAP_index, DLSDU

These pgarameters have the same meaning as described in 14.4.1.4.2.

14.4.2.4.2.2 D_addr

This pafameter specifies the destination DL-address of ~- réseived data DLPDU. The
global address (127) for broadcast or multicast message itte

NOTE Sge Note of 14.4.1.4.2.2.

14.42.42.3  D_SAP_index

This p3 N data
DLPDU A DLSDU
to all log - i activated. The D_SAP_indéx value
CS is nd

A distinp ng DLE
delivers $AP has
been acfi

14.4.2

14.4.2

This pri ion of the
corresp@hding ‘servi gal DLS-
user mgy assume icates a
permanent erl not be

14.4.2.5.2 Parameters of the primitive
14.4.2.5.2.1 DL_status

This parameter indicates the local success or failure of the associated SDN request. The
possible values of this parameter are specified in Table 60.
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Table 60 — Values of DL_status for the SDN data service

Short Status Definition temporary or
name permanent
OK success |Transmission of data completed by local DL-entity -
LS failure |Service at local DLSAP or local DLSAP not activated p
LR failure |Resources of the local DLE not available or not sufficient
DS failure |Local DL-entity not in logical token ring or disconnected from line p
v failure |Invalid parameters in request -
14.4.3 Sendand Request Data withr Repty (SRD)
14.4.3.1 Function
The local DLS-user prepares a DLSDU for the remote DLS-user a i Eal DLE
as the PLSDU parameter of a DL-DATA-REPLY request primitive e fom the
remote |DLS-user at the same time. The local DLE accepts I t, forms an
appropr|ate DLPDU containing the DLSDU, and tries to s&nd te DLE,
requesting that a DLSDU previously prepared by the remete DLS-
Alternatjvely, if the local DLS-user has no DLSD i \-REPLY
request|primitive to the DLE without a DLSDU qarame accepts
the serdice request, forms an appropyiate 3 ) , to send
the DLADU to the remote DLE, requestj i remote

DLS-us¢

r be sentin reply.

ceiving the requesk DLPDU, the r
. (E. e DS

mmediately starts transmitting| a reply
ad previously prepared a DLSDY for this
primitive). If no DLSDU is availpble for

i any, received from the initiating DLE, together with
to its local DLS-user with a DL-DATA-REPLY irldication

pfy DLPDU from the remote DLE. If this reply DLPDW is not
e slot time Tg|, the local DLE again transmits the request|DLPDU

¢mote k> N nowegply DLPDU is received error-free after a number of retransmissions

max_s limjt, the local DLE reports the negative status in a confirm primitiye which

When a

reply DLPDU is received, the local DLE passes the conveyed DLSDU, if any, together

with a completion status to the local DLS-user by means of a DL-DATA-REPLY confirm primitive;
this status conveys either successful completion of the requested service or the type of error
detected.

The remote DLS-user is responsible for having prepared a valid DLSDU, ready for transmission
by the remote DLE. The remote DLS-user passes a DL-REPLY-UPDATE request primitive to the

remote
transfer

DLE to convey the DLSDU to that DLE, where it awaits a remotely-initiated SRD
request. The DLE informs the DLS-user of the completion of this request by means of

a DL-REPLY-UPDATE confirm primitive.
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14.4.3.2 Types of primitives and parameters of SRD data-reply

Table 61 indicates the primitives and parameters of the SRD data reply service.

Table 61 — SRD data reply primitives and parameters

DL-DATA-REPLY Request Indication Confirm
Parameter name input output output

Service_class M M (Note)
D_addr M M (=) (Note)
D_SAP_index M M (=) (Note)
S_addr M /
S_SAP_index M M (=) Note)
DLSDU U U AN\
Reference \/
Update_status
DL_status M\

NOTE The method by which a confirm primitive i

of the request primitive are returned as ou
corresponding confirm primitivgz\

14.4.3.3

14.4.3.3.1

a) optiopally, to send D
b) simLItaneou@

both thr
Receipt ying the
procedu s, while

waiting
unrelatg

Emit any

14.4.3.3. Parameters of the primitive

14.4.3.3:21—Service_ciass

This parameter has the same meaning as described in 14.4.1.3.2.1.

14.4.3.3.2.2 D_addr, S_SAP_index, DLSDU

The D_addr, S_SAP_index and DLSDU parameters have the same meaning as described in
14.4.1.3.2.

14.4.3.3.2.3 D_SAP_index

This parameter specifies the destination service-access-point of the remote DLS-user within
the remote DLE designated by the D_addr parameter. The specified remote DLSAP may also
have an associated DLSDU which has been prepared by that DLSAPs DLS-user. The
D_SAP_index values 63, which specifies BROADCAST, and CS are not permitted.
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NOTE It is possible for efficiency reasons to omit DLSAP indexes from DLPDUs. In that case the D_SAP_index
parameter is set to NIL, which means that the default DLSAP in the receiving DLE is addressed.

14.4.3.4 SRD data-reply indication primitive
14.4.3.4.1 Use of the primitive

This primitive is passed from the addressed remote DLE to the remote DLS-user upon receipt
of a SRD request DLPDU and transmission of a reply DLPDU. Receipt of a duplicate SRD
request DLPDU (with no other intervening DLPDUs) does not cause the indication primitive to
be repeated.

However, no indication primitive occurs when

a) both the received SRD request DLPDU and the reply DLPDU co
DLSDUs, and

b) the addressed remote DLS-user has configured the D_SAP to not sig 5.

NOTE 1 | This behaviour is configured through the Indication_mode parapfeterof\thexDL¥nanagemept DLSAP
Activate Responder primitive (see 15.5.8).

length)

NOTE 2 |This non-reporting does not affect the storage resources of thg respanding

14.4.3.].2 Parameters of the primitive
14.4.3.4.2.1 Service_class, D_addr, D_SAP/i _ _index, DLSDU

These pgarameters have the same meaginghas<d

14.4.3.4.2.2 Reference

This opfional parameter is dsed tg-i i \J that was passed upon receipt of a SRD
request|DLPDU.

14.4.3.4.2.3 Upda
This patameter @

initiating local DLE.

¢ response data (DLSDU) has been passed to the
is parameter are specified in Table 62.

Update_status for the SRD data reply service
Q\:\h it S\Qa\tus Definition temporary or
a permanent

\ﬁo \ \fa/f(ure No reply data (DLSDU) transmitted t
\I:Q\ success |Low priority reply data transmitted -

HI success [High priority reply data transmitted -

14.4.3.5 SRD data-reply confirm primitive
14.4.3.5.1 Use of the primitive

This primitive is passed from the local DLE to the local DLS-user upon completion of the
corresponding service request. DL_status indicates the completion status of the request and,
when successful, the presence or absence of a returned DLSDU. When DL_status indicates a
temporary error, the local DLS-user may assume that a subsequent repetition may be
successful. When DL_status indicates a permanent error, the local DLS-user may assume that
a subsequent repetition may not be successful. Other method should be used to deal this type
of error.
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14.4.3.5.2
14.4.3.5.2

A

Parameters of the primitive

DLSDU

This optional parameter returns the DLS-user data sent by the remote DLE, if any. This
parameter will not appear, if the DL_status is different from DL, DH, RDL and RDH.

14.4.3.5.2

.2

DL_status

This parameter indicates the success or failure of the corresponding SRD request. The values
UE, RS, LS, LR, NA, DS and IV as specified for SDA (see Table 58) are possible. Additional
possible values are specified in Table 63.

Table 63 — Additional values of DL_status for the SRD data?;éy service

Short Status Definition <\ k}:%ry or
name ent
DL success |[Positive acknowledgement for sent data, reply data{(DLS wit
low priority available
DH success |Positive acknowledgement for sent data, reply N -
priority available
NR success [Positive acknowledgement for sent dat |ve kn t
ment for reply data, as not avallabl/t(\ ote pL
RDL failure |Negative acknowledge t for s data, re ouéﬁe} of the remote t
DLE not available or riqt sufjciént, reply data wi iority
available
RDH failure |Negative acknowledgemen for sources of the remote t
DLE not available or n tsuff dat with high priority
available
RR failure |Negativ acm gement fo resources of the remote t
DLE jqot awail or not |ent re data not available

14.4.3.6
Table 64

D reply-update primitives and parameters

. -S@ ters of SRD reply-update
i meters of the SRD reply-update service.

DL-REPLY-UPDATE Request Confirm

Parameter name input output
Ser@'ce_class M (Note)
SMSAP_index M (Note)
Bt5BY Y
Transmit_strategy M
Reference U
DL_status M

NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.
The descriptions in IEC 61158-4 and IEC 61158-5 assume that the
indicated input parameter values of the request primitive are
returned as output parameter values of the corresponding confirm
primitive.
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14.4.3.7 SRD reply-update request primitive
14.4.3.7.1 Use of the primitive

This primitive is passed from the local DLS-user to the local DLE to convey a DLSDU which
can be retrieved by a remotely-initiated invocation of the SRD service. The local DLE
associates the DLSDU with the specified S_SAP_index in a way which avoids update
concurrent with any ongoing SRD transaction at that S_SAP_index. This primitive is only useful
in conjunction with remote invocation of the SRD service; of itself it does not cause any
transmission of the conveyed DLSDU.

14.4.3.7.2 Parameters of the primitive

14.4.3.7.2.1 Service_class

This patameter has the same meaning as described in 14.4.3.3.2.1.

14.43.71.2.2  S_SAP_index

This parameter specifies the service access point of the DRS:user\which mdgkes the
request] The S_SAP_index values 63, which specifies B 3 s.areg not permitted.

14.4.3.7).2.

This op he data
associa

14.4.3.7).2.

This pa Ty times
(MULTIPL ! associated with the S_SAP_index is

transfer

In the ¢ DLSDU with the S_SAP_index is terminated after
the first hange (and any immediately-following retrigjs). This
causes 3 do’not return a DLSDU until the DLS-user assogiates a
new DL i

14.4.3.7.2,

This opfion 2 is psed to identify the DLSDU that was passed by a DL-REPLY{UPDATE
request|primiti

14.4.3.8 SRD reply-update confirm primitive

14.4.3.8.1 Use of the primitive

This primitive is passed from the local DLE to the local DLS-user upon completion of the
corresponding service request. When DL_status indicates a temporary error, the local DLS-
user may assume that a subsequent repetition may be successful. When DL_status indicates a
permanent error, the local DLS-user may assume that a subsequent repetition may not be
successful. Other method should be used to deal this type of error.

14.4.3.8.2 Parameters of the primitive
14.4.3.8.2.1 DL_status

This parameter indicates the result of the corresponding DL-REPLY-UPDATE REQuest primitive.
The possible values are specified in Table 65.
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Table 65 — Values of DL_status for the SRD reply-update service

ﬁ:::: Status Definition t:r:rpnc:;zgyni)r
OK success |Update data (DLSDU) loaded -
LS failure |Service at local DLSAP or local DLSAP not activated p
LR failure |Resources of the local DLE not available or not sufficient
v failure |Invalid parameters in request -

14.4.4 Send and Request Data with Multicast reply (MSRD)

14.4.41 Function

The local DLS-user prepares a DLSDU for the remote DLS-user and pe } cal DLE
as the OLSDU parameter of a DL-MCT-DATA-REPLY request primitivs i Fom the

remote |[DLS-user (Publisher) at the same time. The local DLE acc ice’fequest,
forms dn appropriate DLPDU containing the DLSDU, and trie 0 to the
remote DLE (Publisher), requesting that a DLSDU previous g e remote DLS-user
be mult|cast in reply to the appropriate set of DLEs (Subscribers W igufed their
correspo 1 activate
subscribgr service).

Alternatjvely, if the local DLS-user ha \-REPLY
request|primitive to the DLE without 2 accepts
the serfice request, forms an appropriate ainimg a DLSDU, and tries|to send
the DLPDU to the remote DLE (Publishe at a DLSDU previously prepared by the
remote PLS-user be multicast in reply.

Upon rgceiving the reque S(-1 ¢mote DLE (Publisher) immediate]y starts
transmitting a reply D g i i and the appropriate set of remofe DLEs
(Subscrrbers) by sendi g théxe ing\the destination address DA = 127 (Broadcpst) and
a specified D S‘ emote DI S-user had previously prepared a DLSDU]| for this
reply (Hy means\g request primitive). If no DLSDU is availpble for
transmigsion, or if g 9 ed\thepran acknowledgement DLPDU with appropriate status
informafion is retufns S ‘ ed to the initiating DLE only.

The reg

passes the DLSDU, if any, received from the initiatihg DLE,

togethe 3 donserning the transmitted reply, to its local DLS-user with a DL-DATA-

of retransm|SS|ons equal to max retry I|m|t the Iocal DLE reports the negative stat
confirm primitive which it issues to the local DLS-user.

When a reply DLPDU is received, the local DLE passes the conveyed DLSDU, if any, t
with a completion status to the local DLS-user by means of a DL-MCT-DATA-REPLY

| PDU is

request

alnumber
us in a

ogether
confirm

primitive; this status conveys either successful completion of the requested service or the type

of error detected.

The DLEs (Subscribers) which receive the reply DLPDU addressed to the destination address
DA = 127 (Broadcast) and the specified D_SAP_index indicate this to their DLS-user with a DL-

DXM-REPLY indication primitive. The completion status of a DL-DXM-REPLY indication is
set to successful completion.

always
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The remote DLS-user is responsible for having prepared a valid DLSDU, ready for transmission
by the remote DLE (Publisher). The remote DLS-user passes a DL-REPLY-UPDATE request
primitive to its local DLE to convey the DLSDU to that DLE, where it awaits a remotely-initiated
MSRD transfer request. The DLE informs the DLS-user of the completion of this request by

means of a DL-REPLY-UPDATE confirm primitive.

14.4.4.2

Table 66 indicates the primitives and parameters of the MSRD MCT data reply service.

Types of primitives and parameters of MSRD MCT-data-reply

Table 66 — MSRD MCT data reply primitives and parameters

DL-MCT-DATA-REPLY | Request Ihdication CORTIFm_

Parameter name input output /\&utp{t
Service_class M M / (Note)
D_addr M M\ \ NoteN N/
D_SAP_index M M () otey
NN AN
S_SAP_index M=
DLSDU

Update_status

Reference

DL_status \

NOTE The method by which a
corresponding preceding requést prlmitiv i
IEC 61158-4 and IEC 61158 5 ass

values of the re st pri re
corresponding sonfi r|m|t|

d as quiput parameter values of the

14.4.4.3
14.4.4.3.

a) optio|

b) simy
DLSH

both thr

om that

Receipt of this primitive results in the transmittat ot the DLSDU by the tocal DLE emptoying the
procedure appropriate for the MSRD service. While processing a MSRD request (that is, while
waiting for the reply and during any retry attempts) the DLE does not attempt to transmit any

unrelated DLPDUs.

14.4.4.3.2 Parameters of the primitive

14.4.4.3.2.1 Service_class

This parameter has the same meaning as described in 14.4.1.3.2.1.

14.4.4.3.2.2  D_addr, S_SAP_index, DLSDU

The D_addr, S_SAP_index and DLSDU parameters have the same meaning as described in

14.4.1.3.2.
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14.4.4.3.2.3  D_SAP_index

This parameter specifies the DLSAP of the remote DLS-user within the remote DLE (Publisher)
designated by the D_addr parameter. The specified remote DLSAP may also have an
associated DLSDU which has been prepared by that DLSAPs DLS-user. The D_SAP_index
values 63, which specifies Broadcast, and CS are not permitted.

14.4.4.4 MSRD MCT-data-reply indication primitive
14.4.4.41 Use of the primitive

This primitive is passed from the addressed remote DLE (Publisher) to the remote DLS-user
upon recej issi ipt of a
duplicat use the
indicatid

n primitive to be repeated.

Howevef, no indication primitive occurs when

a) both the received MSRD request DLPDU and the reply DLR length)
DLSDUs, and

b) the addressed remote DLS-user has configured the S.

NOTE 1 | This behaviour is configured through the Indication_| nt DLSAP
Activate Responder primitive (see 15.5.8).

NOTE 2 |This non-reporting does not affect the

14.4.4.].2 Parameters of the primitive

14.4.4.4.2.1 Service_class, D_addr, D_SAP)ind DU
These p scrib

14.4.4.4.2.2

This patameter ?@u as described in 14.4.3.4.2.2.

14.4.4.4.2.3

This pa grNndicate yer or not the response data (DLSDU) has been passed to the
initiating % all other remote DLEs (Subscribers). Permitted values [for this

paramefs spegified ilf\Table 62 (see 14.4.3.4.2.3).

14.4.4.5

14.4.4.5|.1 Use of the primitive

This primitive is passed from the local DLE to the local DLS-user upon completion of the
corresponding service request. DL_status indicates the completion status of the request and,
when successful, the presence or absence of a returned DLSDU. When DL_status indicates a
temporary error, the local DLS-user may assume that a subsequent repetition may be
successful. When DL_status indicates a permanent error, the local DLS-user may assume that
a subsequent repetition may not be successful. Other method should be used to deal this type
of error.

14.4.4.5.2 Parameters of the primitive
14.4.4.5.2.1 DLSDU

This optional parameter returns the DLS-user data sent by the remote DLE, if any. This
parameter will not appear, if the DL_status is different from DL, DH, RDL and RDH.
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14.4.4.5.2.2 DL_status

This parameter has the same meaning as described in 14.4.3.5.2.2.

14.4.4.6 Type of primitive and parameters of MSRD DXM data reply

Table 67 indicates the primitives and parameters of the MSRD DXM data reply service.

Table 67 — MSRD DXM data reply primitive and parameters

DL-DXM-DATA-REPLY | Indication

Parameter name output

Service_class M
D_addr
D_SAP_index
S_addr
S_SAP_index
DLSDU

14.4.4.7 MSRD DXM data reply indication prim

14.4.4.7.1 Use of the primitive

This primitive is passed from the remo iDe -User upon
receipt = 127
(Broadc ed by a
remotel junction

14.4.4.7.
14.4.4.7.2.

This par

14.4.4.7.2.

These p

14.4.4.7.2.

This patameéter returns the DLS-user data sent by the remote DLE (Publisher).

14.4.4.7.2.4 D_addr

This parameter specifies the destination DL-address of the received reply DLPDU. The global
address (127) is the only allowed value.

NOTE See Note of 14.4.1.4.2.2.
14.4.4.7.2.5 D_SAP_index

This parameter specifies the destination service-access-point of the received reply DLPDU.
The D_SAP_index value 63, which specifies Broadcast, and CS are not permitted. Each
receiving remote DLE (Subscriber) delivers the received DLSDU to its DLS-user.

NOTE See Note of 14.4.1.3.2.3
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14.4.4.8 SRD reply-update request primitive

For a description of this primitive and its parameters, see 14.4.3.7.

14.4.4.9 SRD reply-update confirm primitive

For a description of this primitive and its parameters, see 14.4.3.8.

14.4.5 Clock Synchronization (CS)

14.4.51 Function

The loc;: 5 N 5 ve—+o
clock slnchronization sequence. The local DLE accepts the service
appropr|ate DLPDU to transmit a Time Event indicating the start of clo¢k sy
remote PLEs (time receivers) which support clock synchronzation.

Upon rgception of a DL-CS-TIME-EVENT request primitive the
timer tg measure the delay between the reception of b
approprlate DLPDU. The remote DLEs (time receivers)
reception of such a DLPDU.

and the|status of transmission to the local DLS-u$

Upon a| positive confirmation the loca
primitivg with a DLSDU which containg™ clock 1
accepts|the service request, forms an
send the DLPDU to all rem

When the DLPDU is se f

lay time

request
cal DLE

ppropriatesD containing the DLSDU, and tries to
i eiv sMwhich support clock synchronization.
pas

a DL-CS-CLOCK-VALUE confirm primitive

together with a completion s e logal DLS-user. The remote DLEs (time receivers) that
receive | the DLPDU S < inreceive-delay-timer. The receiving DLHs (time

receiverns) pass D i
receive [delay i » ing the transmission to its local DLS-user by means

of a DL{CS-CLOCK-

14.4.5.2 Types o » and parameters of the CS time event

Table 68 indicates the primitivgs’and parameters of the CS time event service.

e initiating DLE (time master) together with the

T 68 — CS time event primitives and parameters

DL-CS-TIME-EVENT Request Confirm

Parameter name input output

D_addr M (Note)

D_SAP_index M (Note)

S_SAP_index M (Note)
Send_delay_time C
DL_status M

NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.
The descriptions in IEC 61158-4 and IEC 61158-5 assume that the
indicated input parameter values of the request primitive are
returned as output parameter values of the corresponding confirm
primitive.



https://iecnorm.com/api/?name=e6927d182fd1ca6378dda9be160544ed

-210 - 61158-3 © IEC:2003(E)

14.4.5.3 CS time event request primitive
14.4.5.3.1 Use of the primitive

This primitive is passed to the local DLE (time master) to send an appropriate DLPDU to a
group of remote DLEs (time receivers) which have activated the CS DLSAP. Upon reception of
this primitive the local DLE (time master) starts its send-delay-timer to measure the internal
delay between receiving the primitive and transmitting the appropriate DLPDU.

14.4.5.3.2 Parameters of the primitive

14.4.5.3.2.1 D_addr

The D_Jiddr (destination-address) parameter specifies the DL-address of the remote DLLE. The
global address (127) is permitted; it designates the set of all receiving

NOTE Sge Note of 14.4.1.4.2.2.

14.45.32.2  D_SAP_index

The D_HAP_index parameter specifies the DLSAP of the ¢emote ithin thg remote
DLE desgignated by the D_addr parameter. The D_SAP ir i only allowed one.

14.45.32.3  S_SAP_index

The S_PBAP_index parameter specifi€gs anD DES-user. The S_SAP_index

value C§ is the only allowed value.

14.4.5.4 CS time event confirm priimit
14.4.5.4.1 Use of the{primiti

After successful transmix
local DUE stops its

with thg send i
primitive.

14.4.5.4.

itiated by the appropriate request primjtive the
rns a local confirmation of transmittal fogether
gyser by means of a DL-CS-TIME-EVENT |[confirm

\- ameten contains the delay time which elaps between the CS time event
request|andtheltransmittirig of the appropriate DLPDU. This parameter is not present when the
different from OK and SV.

This parameter indicates the success or failure of the associated request and whether a
temporary or a permanent error exists. Table 69 specifies the permitted values.
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Table 69 — Values of DL_status for the CS time event service

Short Status Definition temporary or
name permanent

OK success The parameter Send_delay_time is -
available.

LS failure Service at local DLSAP or local p
DLSAP not activated (send-delay-
timer has not been started).

LR failure Resources local not available or p
not sufficient (send-delay-timer
has not been started).

fai:ulc LUL;G: DLI’Ph Elltlty IIUt ill :UH;L:G: t
token ring or disconnected from
line (send-delay-timer has not

been started). /\ Q\

SV failure Sequence violation (subsequent p \/

CS time event services without C
clock value service in between)

D
(/1]

v failure Invalid parameters in reque{ \ —

14.4.5.5 Types of primitives and parameters of thé

Table 70 indicates the primitives and paramet

Table 70 — CS clock walu

DL-CS-CLOCK VALL€ Request_{ Indication Confirm
Paraé&waﬁ\\ \) inpub output output
D_addr N\ N M) M(=) (Note)
D_SAP_ind¢x \ M M(=) (Note)
el S 30 T
S_SAPYindex. N D M M(=) (Note)
DLSDY '\ D M M(=)
Rg&eibevd\a{a}xtime M
S NS T
<Qt\staw‘ N\ M
O,

est primitive are returned as output parameter values of the
corresponding confirm primitive.

14.4.5.6 CS clock value request primitive
14.4.5.6.1 Use of the primitive

The DL-user passes a DLSDU by meaning of a CS clock value request primitive. The local DLE
prepares an appropriate DLPDU and tries to transmit this DLPDU.

14.4.5.6.2 Parameters of the primitive
14.4.5.6.2.1 D_addr, D_SAP_index, S_SAP_index

These parameters have the same meaning as described in 14.4.5.3.2.
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14.4.5.6.2.2 DLSDU

This parameter specifies the DLS-user data that is to be transferred by the local DLE (time
master). The size of this DLSDU is fixed to 18 octets.

14.4.5.7 CS clock value indication primitive
14.4.5.7.1 Use of the primitive

This primitive is passed from the remote DLE (time receiver) to the adressed DLS-user upon
reception of a Clock Value DLPDU. If the Clock Value DLPDU was received error-free the local
DLE stops their receive-delay-timer and calculate the receive delay time.

14.4.5.7.2 Parameters of the primitive

14.4.5.7.2.1 D_addr

This patameter specifies the destination DL-address of the recg lueNDLPDU. The
global address (127) is permitted; it designates the set of all rece

NOTE Sge Note of 14.4.1.4.2.2.
14.4.5.7.2.2 S_addr

This pgrameter specifies the DL-addr
individual address; the global addre
permittgd.

NThe S addr shall be an
ulticast messages is not

NOTE Sge Note of 14.4.1.4.2.3.
14.4.5.7

These | k Value

DLPDU
14.4.5.7).2.
This pat

14.4.5.7.2.

DLPDU
value of

This paté
and the

14.4.5.7.2.6 CS_status

This parameter indicates the success or failure of the Clock Synchronization sequence. Table
71 specifies the parameter values.

Table 71 — Values of CS_status for the CS clock value service

Short Status Definition temporary or
name permanent
OK success clock synchronization sequence -

orderly executed

SV failure clock synchronization sequence t/p
not orderly executed
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14.4.5.8 CS clock value confirm primitive

14.4.5.8.1 Use of the primitive

The local DLE (time master) returns a local confirmation of transmittal to the local DL-user by
means of this primitive including a status information about the success or failure of the
transmittal and the validity of the clock synchronization sequence.

14.4.5.8.2 Parameters of the primitive

14.4.5.8.2.1 DL_status

This parameter indicates success or failure of the associated request and whether a te

or a per

mporary

manent error exists. Table 72 specifies the parameter values.

Table 72 — Values of DL_status for the CS clock va{\i I'VI

Short Status Definition <
name
OK success Transmission of CS clock vé&lue
completed by local DL-;nﬁfy\
LS failure Service at local DLS ordocal
DLSAP not activated

LR failure Resources Ioc not \*{ le@ > p
not §uffis en

DS failure Local L/ tlty t |n |ca| t
token nected from
line

SV fa)'ks(e Sequ nce |oI ion p

v ﬁQure l Invaﬁs@)@ra\etérswquest -
\J

ko
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15 Type 3: DL-management Service

15.1 General

This clause describes the interface between a DLE and a DL-management user (DLMS-user).
The services of this interface are needed for the protocol which implements the DLS specified
in Clause 14.

15.2 Facilities of the DLMS

DL-management organises the initialisation, configuration, event and error handling between
the DLMS-user and the logical functions in the DLE. The following functions are provided to the
DLMS-uyser.

a) Resgt of the local DLE

b) Reqyest for and modification of the actual operating parameters
local|DLE

¢) Notif|cation of unexpected events, errors, and status changes

s of the

d) Request for identification and for the DLSAP configurati
e) Activption and deactivation of local DLSAPs

15.3 Seprvices of the DL-management
15.3.1 | Overview of services
DL-manpgement provides the following se to DLMS-user:

Resdt
Set Value

)
)
c) Get Yalue
)
)

et Value, Event and DLSAP Activate are considered mandatofy. The
4 Get Value, Ident, DLSAP Status, DLSAP Activate Subscriber and DLSAP Dgqgactivate
are considered optional. The service DLSAP Activaie Responder Is considered mandatory for
slaves and optional for masters.

15.3.2 Reset

The DLMS-user employs this service to cause DL-management to reset the DLE. A reset is
equivalent to power on. The DLMS-user receives a confirmation thereof.

15.3.3 Set value

The DLMS-user employs this service to assign new values to the variables of the DLE. The
DLMS-user receives a confirmation whether the specified variables have been set to the new
values.
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15.3.4

Get value

This service enables DL-management to read variables of the DLE. The response of the
DL-management returns the actual value of the specified variables.

15.3.5 Event

DL-management employs this service to inform the DLMS-user about certain events or errors
in the DLL.

15.3.6 Ident

When reg 1d slave
stations version
data of hse of a
master ptation, the DLMS-user may additionally request the same from a
remote gtation.

15.3.7 | DLSAP status

The DLMS-user employs this service to inform itself apo on/0f DLSAHs of the
local DUE.

15.3.8 | DLSAP activate

This se he reply
services (SRD and MSRD) dervices.

The DLI Qf the service from DL-management
15.3.9

The DLMS-user employs\his i € ivate—d local DLSAP for the responder fungtion for
the replly service S-user receives a confirmation of exegution of
the service from

15.3.10

The DL ction of
the MSH ce from
DL-mang

15.3.11| DLSAR deactjvate

The DLMS<user employs this service to cause DL-management to deactivate a local [DLSAP.
DL-managementTeturms a confirmation thereof:

15.4 Overview of interactions

DL-man

agement services and their primitives are summarised in Table 73.
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Table 73 — Summary of DL-management services and primitives

Possible for the

The ten
Figure 1

DLM-IDENT confirm

Service Primitive following stations

Reset DLM-RESET request local: master and slave
DLM-RESET confirm

Set Value DLM-SET-VALUE request local: master and slave
DLM-SET-VALUE confirm

Get Value DLM-GET-VALUE request local: master and slave
DLM-GET-VALUE confirm

Event DLM-EVENT indication local: master and slave

Ident DLM-IDENT request

local: mast r and sthave
remote: m

DLSAP Status

DLM-DLSAP-STATUS request
DLM-DLSAP-STATUS confirm

local: K&in\ds\ﬁ

DLSAP Activate

DLM-DLSAP-ACTIVATE request
DLM-DLSAP-ACTIVATE confirm

NN

DLSAP Activate
Responder

DLM-DLSAP-ACTIVATE-RESPON
request

DLM-DLSAP-ACTIVATE- RES NDER
confirm

aI:\rﬁast r\anq,s)lave

DLSAP Activate
Subscriber

DLM-DLSAB-ACTVA B CRIB R
request

DLM-DLSAP- IVATE<SUBSG
confirm

io’?xﬁ(aster and slave

DLSAP Deactivate

M-DLSAP- EA&%E reguest”
DL LSA O\Qn ifrm

local: master and slave

poral rel nskt
07.

DL-

anagejnent primitives are shown in Figure 105

through
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Master or Slave
station 1

User DLL
DLM-XXXXX req

DLM-XXXXX cnf

Master or Slave

station n

Figure 105 — Reset, Set value, Get value, Ident (local), DLSAP status, DLSAP activate, DLSAP
activate responder, DLSAP activate subscriber and DLSAP deactivate services

Moat ol
vrasStetrorSiave

station 1

User

DLL

DLM-EVENT ind

15.5 Detailed sp; i

15.5.1
15.5.1.1

The DLM
the DLH.
"Offline’
result D

station n

succesq orfailure of the corresponding service request.

Moot ol
o %

to reset
mes the
H. As a
cate the

15.5.1.2 Types of primitives and parameters

Table 74 indicates the primitives and parameters of the Reset service.

Table 74 — Reset primitives and parameters

DLM-RESET Request Confirm
Parameter name input output
DLM_status M

NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.
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15.5.1.3 Parameters of the primitive
15.5.1.3.1 DLM_status

This parameter indicates the success or failure of the associated reset service request.
Permitted values for this parameter are specified in Table 75.

Table 75 — Values of DLM_status for the reset service

Short Status Definition temporary or
name permanent
OK success The Reset function was carried out successfully
NO failure The Reset function was not carried out success- p
fully
1\ failure Invalid parameters in request /\\ &\

15.5.2 | Set Value

15.5.2.1 Function

The DL ssign a
desired brimitive
DL-man quested
service to the
DLMS-u

15.5.2.2

Table 76

DL -S}(VALUE Request Confirm
/\(\ ram input output

Vé\\b\e n e\(\1\to ry M

INeX\Q to\k)\ C
Mre}i‘vvaw to n) M
M_sta\;s (1 ton) M

TIE\’(he method by which a confirm primitive is correlated with
its cyrresponding preceding request primitive is a local matter.

15.5.2.3 Parameters of the primitives
15.5.2.3.1 Variable_name

This array parameter specifies one or more variables (1 to n) which are to be assigned values
from the corresponding elements of the Desired_value parameter. The selectable variables are
operating parameters and counters; they are specified in Table 77 and Table 78.
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Table 77 — Mandatory DLE-variables

Operating parameters

Name Definition
TS DL-address of this station
Data_rate Data signalling rate of this fieldbus
Medium_redundancy Availability of redundant media
HW-Release Hardware release number
SW-Release Software release number
TsL Slot time
min TghRr Smallest station delay fime
max TgpRr (Note 1)| Largest station delay time <
Tqui (Note 1)| Transmitter fall time (line state uncertain <me\K}f\ep%§\r\Qm 3 time
TseT (Note 1)| Setup time (\ \ \ \>
TR (Note 1)| Target rotation time /\\ \\ \
G (Note 1)| GAP update factor \ \\/
in_ring| desired (Note 1) Request entry into or ey{ou}Qf th\a\ltﬁrsql tokép ring
HSA (Note 1)| Highest station address\of asmaster;station orthis fieldbus
max_rgtry_limit (Note 1) Maxim umby"é{ relfies / ( \ . >
Tcs) (Note 2)| Clock ?y&ch%&é\tion }&terva\t\ )
Isochrgnous_mode Selects }héoperét!\o}@f tr\m\isochronous mode
SYNCHT (Note 3)| Contents of {ieSYNSH RLPDY
TeT (Note m\s cﬁc\le)lme\>
maxTgH [(\ote& \Alloy\d r}% al tlme)\ﬁlft
NOTE [ This app ies o Iyt m i
NOTE R This ap o to st
NOTE B This applle on

{\x ble 78 — Optional DLE-variables

/\\ \ Counters
A Nam Definition
DLPPU_sentsount )  (Notes 1, 2) [Number of DLPDUs sent
Retry_<ount (Notes 1, 2) |Number of DLPDU repeats
DLPBY—semt_—cournt_st Notes—+2)TEstof mumbers of BEPDUYssentperstation
Error_count (Notes 1, 2) |List of numbers of no or erroneous responses per station
SD_count (Note 2) [Number of correct start delimiters (from PhE)

SD_error_count

(Note 2) [Number of defective start delimiters (from PhE)

NOTE 1 This applies only to master stations.

NOTE 2 If a counter reaches its maximum value, then both this counter and its comparison
counter are stopped. If a counter is reset to zero the related co-operative counter is also reset to
zero, then these counters are free to count again.
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15.5.2.3.2 Index

This conditional parameter is a selector for one or more entries (1 to k), used when a variable
contains an array or list of values. Possible values for each entry of the list are 0 to 126.

NOTE The parameter is only used for the counters "DLPDU_sent_count_sr" and "Error_count".
15.5.2.3.3 Desired_value

This array parameter specifies the actual value to be written to the variables (1 to n) that are
specified by the Variable_name parameter. This parameter specifies a list of one or more (1 to
n) new values for the specified DLE-variables. The permissible value or range of values for
each of these variables is specified in Table 79 and Table 80.

Table 79 — Permissible values of mandatory DLE-vari(b(es

A\

Operating parameters < \
Variable Range of values. \ \ V]
TS one octet address field, DL- a/d\reks valuey to 126\/
Data_rate 9,6; 19,2; 31,25: 45,45; 93 57\& 1500,\3000;
6000; 12000 kbit/s and §\‘\ N
Medium_redundancy single; redundant
HW-Release LE_HR; Visible 8trjng /e}nlg’thlqto\sg]

SW-Release LEﬁ\VlSlmtnﬁg [Ie({gtr{\o )o &P

i 52 MGNNmész N_/

min TSDR 20 t?/g'% 1 (bl

max TSDR 20 t&21m tu\\\/

Taui { (o\é\ (Bittime ﬂ)

TSET l\\ PO 285 [hit timds)
N

TTR x 2})\\\2’%1 1\j>b|t times)

AN

in_ring_desired NMLSE

HsAa <\ N\ .(Note™) 2 14126

ma)({r\etQ/}Qm\n\ 0 to 8 (preferably 1)
Cé\ \ \ 20 to 232-1 (bit times)

< so\m}\s{uo\uQ\tQOde> 0 to 3 (see Table 81)

SYNGHT \ 7 (Note 2) |2 (octets)

JeT \/ 20 to 224.1 (bit times), not exceeding 32 ms

maxT e 1 to 256 (bit times)

[N
T T

NOTE 1 Additionally the value 0 is possible for isochronous mode operation.
NOTE 2 For further explanation, refer to IEC 61158-5.
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Table 80 — Permissible values of optional DLE-variables

Counters
Variable Value
DLPDU_sent_count 0

Retry_count

DLPDU_sent_count_sr[Index]

Error_count[Index]

SD_count

o|lo|o|o|oO

SD_error_count

Table 81 — Meaning of the values for the parameter isochr

ous mod

Value

Meaning \

0

No isochronous operation <

1

Station shall work as isochronou/s/Ma\st I N

2

Station shall work as isochro S as&
delayed isochronous cycle/s/anrlt)e%klgp

Station shall work as additional Mastex in a
Fieldbus system wor{ki’ng \n i hry:qous ode

Table 82 and Table 83 give a

default yalues in the fieldbus system.

Table 8
for a

)

n overvie

portant operating parameters &

Opetatin \ Data rate (kbit/s)

(}ajam t:rg:> 5187, 5 1500 | 3000 | 6000 | 12000
Vrm\m)\ ?\1\/<11 <11 | <11 [ <11 | <11
AT N [ <70 | <150 | <200 | <250 | <450 | <800

default values
200 | 300 | 400 | 600 | 1000
RETE TR T T T
100 | 150 | 250 | 450 | 800
R 1| 4 | 8 | 16
o | o | 3 | 6 | 9
126 | 126 | 126 | 126 | - 126
max_retry_limit 1 ____1 _________ :|____ _“__2_ ________ :_3 ________ ‘i o

nd their

NOTE In a Multi-master environment some operating parameters may have to be set to higher values. Especially
the TsL may be extended because of token passing. Each master should have the possibility to receive the token
and if necessary react (send a request DLPDU or token) properly.
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Table 83 — Default reaction times and operating parameters
for a slave station with asynchronous transmission

Operating Data rate (kbit/s)
parameters <187,5 500 1500 3000 6000 | 12000
max Tgpgr (tgijt) <60 <100 [ <150 | <250 | <450 | <800
default values
min Tgpgr (tgjt) 11 11 11 11 11 11

61158-3 © IEC:2003(E)

In process application areas, coupling between the synchronous transmission and the asyn-

chronou
of the s
should

parame

ers.

Table 84 — Default reaction times and operating parame
for coupling of synchronous and asynchronous/tr

s transmission (according to IEC 61158-2, Type 3) is done by Ph-¢oup

S.

he case
us side
ange of

In

Operating parameters Synchronous ( (7 A%chw
3,25 [\ usay N\, 9375
N
Trov (teir) <1 < 1‘\4)\/ <11
Tsoi (terr) <X0 70 <70

Preamble_Extension (bit)
Tete (teir)
Tsi (teir)
min Tsor (tgiT)
max Ts
Tser (tair)

Tau (tsrr)

teir

640
11
400
95

10
126

2500 (7200)

1000 (3800)

(Note)
11
(Note)
95

0

10
126

Vau%;?hin parentheses is for a maximum DLSDU length between 65 and
in xequest and acknowledge/response DLPDUs. The value before the
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Table 85 — Default reaction times and operating parameter for slave stations
for coupling of synchronous and asynchronous transmission segments

Data rate (kbit/s)

Operating parameters Synchronous Asynchronous
31,25 45,45 93,75
max Tspr (taiT) <100 < 250 < 250
default values
Preamble_Extension (bit) 1
Terc (taim) 0

The val
operatin

15.5.2.3.

This arr]
failure g
individu

min Tspr (teiT)

Table 86 — Values of DL e set value service

lies for asynchronous transmission (45,45 and 93,75 kKi li y for slaves
g directly on an asynchronous transmission segmext

4 DLM_status

Ay parameter indicates for each,variable : cess or
f that component of the associated Set W i 25t. i 5 for the
bl components of this array par i

15.5.3
15.5.3.1

The DL
current
DL-man
passes

St | status &\(\\\J w? tomporgey o
OK success ﬁ'h}\/a«k\b\e ha‘s\t%qn Q\Wnew value -
NO failg/e\ ?T}e varia}le\r@es\pt\{is)))r could not be set to the new value t/p)
v failu}e/ ’M@&Ii}kpa}aqwet\é@ in\yquest -
NS

gne or more variables of the DLE. After receipt of this
agement tries to select the specified variables and to deliver their current val
B \DLM-GET-VALUE confirm primitive to the DLMS-user to indicate the success ¢

o'DLM-GET-VALUE request primitive to DL-management to fead the

brimitive
ues and
r failure

of the corresponding Service request. This primitive returns as a parameter one or mo
requested variable values.

15.5.3.2 Types of primitives and parameters

Table 87 indicates the primitives and parameters of the Get Value service.

e of the
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Table 87 — Get value primitives and parameters

DLM-GET-VALUE Request Confirm
Parameter name input output
Variable_name (1 to n) M
Index (1 to k) C
Current_value (1 to n) M
DLM_status (1 to n) M
NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.

15.5.3.3

15.5.3.3.

This arrpy parameter specifies one or more variables (1 to n) wkose™
variables that may be selected are specified in Table 77 and\T
additionpl variables specified in Table 88 also may be sele

15.5.3.3.

This conditional para ne or more entries (1 to k), used when a

containg

NOTE T

15.5.3.3.

This arrg

the Vari
values,

1

Parameters of the primitives

Variable_name

Table 88 — Additional mandatory DLE- anﬁes ma

Operatlyg\param/eérs\!n\{d/éto(y\ \>
Name \ & Det\{lltl\nj )\/
TRR j&pal%@?@ tﬁng
LMS Lis(tf-sf\ma\s\\s\ati s in the logical ring

GAPL L|s\qll \6{\sta ns in the own GAP

L —

Index

values for each entry of the list are 0 to 126

ad. The

variable

cified by
range of
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Table 89 — Permissible values of the additional DLE-variables in master stations

Operating parameters

Variable Range of values
TRR 20 to 224-1 (bit times)
LMS preferably maximum 32 DL-addresses (0 to 126),

optionally up to 127 DL-addresses
GAPL max. 126 DL-addresses (0 to 126) inclusive DLE status
Counters

Variable Range of values
BHPBY—sent—cotnt U to 2321 7
Retry_count 0to 216-1 /\\ ~
SD_count 0 to 2321 /\ \
SD_error_count 0 to 216-1 \\ ]
DLPDU_sent_count_sr | max. 126 entries of 0 to 232-1 \ \ \ \/
Error_count max. 126 entries of 0 to 216-4\ \ \ B

The value of the parameter Current_value is
DLM_stgatus is different from OK.

lue of the pgrameter

15.5.3.3.4 DLM_status

This array parameter indicates for eah \Y i i ice[request
the sucgess or failure of t ice, F i i leter are
specifiefl in Table 90.

Tabl

Short Status \,\\/\ > Definition tempofary or
name permpnent
OK succes{ }NQ vé&gbx\ould ﬁe read

NO fa)'}t}ng ‘?‘Q \%@aﬁe\does not exist or could not be read tp

v fa\liLure nvﬁ\ld [\)h(}l?eters in request

15.5.4 | Eve

15.5.4.1 Function

The DLE informs DL-management that it has detected a faulty condition or an event. After that
DL-management passes a DLM-EVENT indication primitive to the DLMS-user to inform it about
important error conditions or events in the DLL.

15.5.4.2 Types of primitives and parameters

Table 91 indicates the primitive and parameters of the Event service.
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Table 91 — Event primitive and parameters

DLM-EVENT | Indication
Parameter name output
Event/Fault M
TsH C

15.5.4.3 Parameters of the primitives

15.5.4.3.1 Event/Fault

This pafameter specifies the event that took place or the fault type. Thed various eyq
faults afle shown in Table 92.

Table 92 — Mandatory DLL events and fault t

nts and

Name

Dotption LN\

Time_opt

No bus activity & \ \ \

Not_sympchronized

Synchronization not detectetmme{r\qym\

(No%\k

In_ring (Note 1) | This master stations has be%n t{@n into\‘.Qe Wtoken ring

Out_of |ring (Note 1) | This master ation %be§]M{ t@})f @oglcal token ring not pn its
own |n|t|at

GAP_eyent (Note 1) | A change |n\ft@ GXQ\Qas éc\curréd\ /

Duplicafe_address (Note 1) | A duplicatioyfohhis SMB\‘S E}s-\address exists in the logical token fring

Faulty_fransceiver (Note 1) | The transmi\ter of%c\eiv\e\\o}\@is)tation is malfunctioning

Double ]| token (Note 1 W\fe\%on\s\e)ﬂe master station receives a request DLPDU

en DL
HSA_efror bcal

/@Sitjr wéﬂ oken DLPDU with DA or SA higher then |

State_donflict <

(Mote1)

N@C c}f\qlas\tq Mn has detected an internal state conflict

Synch

G2

\Marks\tbe&\bggyﬁning of an isochronous cycle

Synch_pPelay /

e 2

Sy\{h dela) has occurred

NOTE 1 Thiseven ap ies nIy master stations
NOTE 2 even to/Master stations in isochronous mode

15.5.4.3.

This cgnditional parameter is only present, if the parameter Event/Fault has th

e value

d of an

“Synch nr\ln\l H- containe tha timao chift which marlke tha $ima Anf'Fr\rr\nnn hnhur\nn tha o
=y b AL

o
SOt ottt e ottty T e i ot et e

TCTore vooTrTtrec—T

isochronous cycle and sending of a synch message.The permissible values are shown in Table

93.

Table 93 — Permissible values of TgH

Operating parameters

Variable Range of values

TsH

0 to 216-1
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15.5.5 Ident
15.5.5.1 Function

By means of a DLM-IDENT request primitive the DLMS-user requests DL-management to carry
out a station identification.

If the user requests the identification of a remote station, the DLE issues a corresponding
request DLPDU to this station by means of a request Ident with reply. The remote DLE
immediately replies with a DLPDU containing the Ident data of the remote DLE. If the
identification refers to the local DLE, the DLE immediately replies with the Ident data.

The DLjmamagenentreturnsthe requested—datatothe DtvtS=user by meams~faBV-IDENT
confirm |primitive to indicate the success or failure of the corresponding service request

15.5.5.2 Types of primitives and parameters

Table 94 indicates the primitives and parameters of the ldent setvice:

Table 94 — Ident primitives an/d& metexs

DLM-IDenT | [ Request 2]\ "Canfirm:

Parameter name f\ \/rh;/ut/\ output

DL-addr ( NP MO [ ANote)
Ident_list SN M
DLM_status /A M

) a onfir We is correlated with
reg {tive is a local matter.
584and

61158-5 assume that the

15.5.5.3
15.5.5.3.
This pafam \eS\n the/case of a remote request the DL-address of the remote| station.
The glop ; is_not Rermitted. In the case of local requests the parameter specjfies the

local DU

15.5.5.3.

The value of the parameter Ident_list is not defined, if the value of the parameter DLM_status
is different from OK. In all other cases the parameter specifies a list of values for the
identification of a station as shown in Table 95:
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Table 95 — Ident_list for the ident service

Item number Type Meaning Definition
1 Le_vn Length of Vendor_name in octets | 0 to 196
2 Le ct Length of Controller_type in 0 to 196
octets
Le_hr Length of HW_release in octets 0 to 196
4 Le sr Length of SW_release in octets 0 to 196
Vendor_name Name of the vendor Visible String [length 0 to 196]
(1SO 7 bit code, b8=0)
6 Controller_type | Sort of the controller Visible String [length 0 to 196]
{tSO7bit-cpdes1af=0)
7 HW_release Version number of the hardware Visible S$irjpg [length(O\to'[196]
(ISO Z&it codé, bg<0)
[$96]

NOTE Thpe overall length of the parameter Ident_list shall not exceed 200 ovtets.

15.5.5.3.3 DLM_status

8 SW_release Version number of the software Visikle String [lengthn\0 to
O X bit\codg; B8<0)

This pdrameter indicates the success or failu associated™~dent request |service.
Permittgd values for this parameter are specified\i d Taple 97.
Table 96 — Values of DLN_s ervice (local)
Short || satus \ @eraen [ ey
OK ([puccess |The Ideptifh}qtion\qgs beeN}\carﬁé'é oq&/ -
LR || failure [ident datanot availablg at the focaDLE/ t
1\ failure Wid hqrame%;s\iq re}{{eét\ S -
N \}
T %& es of _status for the ident service (remote)
hort |l staug N\ AN Definition tempdrary or
OK @c}eg\s ngntif\l\ation has been be carried out -
NA fM ‘No o) Mjsible reaction (ACK or RES) from remote station t
DS failure “b%:al §L—entity not in logical token ring or disconnected from line D
LR failure |Resources of the local DLE not available or not sufficient
NR faiture [Negative acknowtedgement for [dent data, as not avaitabie i the remote
DLE
1\ failure |Invalid parameters in request -

15.5.6 DLSAP Status

15.5.6.1 Function

The DLMS-user passes a DLM-DLSAP-STATUS request primitive to DL-management to request
the configuration of a DLSAP_index with respect to the DL-services. The DLE immediately

responds by means of DLSAP status data of the addressed DLSAP_index.

DL-management passes the DLSAP configuration data to the DLMS-user by means of a DLM-
DLSAP-STATUS confirm primitive to indicate the success or failure of the corresponding service

request.
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15.5.6.2 Types of primitives and parameters

Table 98 indicates the primitives and parameters of the DLSAP Status service.

Table 98 — DLSAP status primitives and parameters

DLM-DLSAP-STATUS Request Confirm
Parameter name input output
DLSAP_index M (Note)
Access M
Service_type (1 to n) M
Role_in_service_list (1 to n) M /
DLM_status M

NOTE The method by which a confirm primitive is correl ith
its corresponding preceding request primitive is a local matter
The descriptions in IEC 61158-4 and IEC 61158-5 a e

indicated input parameter values of the request primitive a

returned as output parameter values of the corr nding.con
primitive. ‘\\>

\\>
15.5.6.3 Parameters of the primitives

15.5.6.3.1 DLSAP_index

This parameter specifies the local DLSAP_ P pfiguration is requested.
DLSAP [index values 0 to 63, CS ang ad. If the configuration of theg
DLSAP [index is to be requested, the para nmdex shall have the value NIL

15.5.6.3.2 Access

This pafameter wjth t S ) 6 specifies the access protection. "ALL
that all [remote y g DLSAP_index. A single remote statio
0..126 gnd, if applicabte S ~ gddress) means that only the specified remot
has accpss.

15.5.6.3.4 Role_in_service_list

This array parameter specifies the configuration for the activated DL-services (1 to
following values are permissible:

Initiator The station initiates the respective service, but does not respond to it.
Responder The station responds to the respective service, but does not initiate it.
Both The station both initiates and responds to the respective service.

15.5.6.3.5 DLM_status

All the
default

means
(value
station

or local

n). The

This parameter indicates the success or failure of the associated DLM_status service request.

Permitted values for this parameter are specified in Table 99.
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Short Status Definition temporary or
name permanent
OK success | The DLSAP Status could be read. -
LR failure [ldent data not available at the local DLE t
LS failure |[The local DLSAP is not activated. d
v failure |Invalid parameters in request. -
15.5.7 DLSAP Activate
15.5.7.1 Function
This ser DLSAP
for indiy [RD and
MSRD). DLSAP
Activate rvice is
activate
After re nanage-
ment ad asses a
DLM-DL hilure of

the corr

15.5.7.2

Table 1

itives and parameters

A
LM- LWIVATE Request Confirm
Parameter-name input output

sSAPRdex (R AN M (Note)

Access ) M (Note)

er&ige\j'\st M

TE e method by which a confirm primitive is correlated with
its, corcesponding preceding request primitive is a local matter.
The\descriptions in IEC 61158-4 and IEC 61158-5 assume that the
indigated input parameter values of the request primitive are
returned as output parameter values of the corresponding confirm
primitive.

15.5.7.3

15.5.7.3.1

Parameters of the primitives

S_SAP_index

This parameter specifies the local DLSAP that is to be activated and configured. The
S_SAP_index values 0 to 63, CS and NIL are permissible.
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15.5.7.3.2 Access

This parameter with the values ALL or 0 to 126 is used for access protection and specifies
whether all remote stations (ALL) or only an individual remote station (0 to 126 and, if
applicable, Region or Segment address) may have access to the DLSAP to send or request
data. The parameter is only valid for the responder function(s), that is, when a component of a
Role_in_service_list has a value of RESPONDER or BOTH.

15.5.7.3.3 Service_list

This compound parameter specifies a list of subparameters, see Table 101.

- . . .
Fablte t0+t=DLSAPactivate service_tist

Item number Name

Service_list_length (4 to 3n+1)

First service_activate /\x

First role_in_service \

First DLSDU_length $ist "\

Second serviceﬁmte\ D

Second role |(| e

Second [(f\Q}xuér}éth/j\st

RN AN\ S E
n \Q-th\qwe_a\\tivatw

n+1 /rr\th roI\Lr1\§erv\sg

n- tNDD\\g\tghlst

NI Ia|l~hiWIN|~

N

NO*RW%‘\\J >
N/

15.5.7.3.4 S@e :
This supbparameter” spe \P. The
following values canb

SDA, SI

NOTE T bnly.

15.5.7.3.

This su

1 pllowing
values qam be’specifi

Initiator The station initiates the respective service, but does not respond to it.

Responder The station responds to the respective service, but does not initiate it. Not
permitted for SRD and MSRD.

Both The station both initiates and responds to the respective service. Not permit-
ted for SRD and MSRD.

15.5.7.3.6 DLSDU_length_list

This compound subparameter specifies a list of maximum DLSDU lengths. Its structure is
dependent on the DL-service activated as specified in 15.5.7.3.4.

For the SDA, SDN, SRD, MSRD and CS services the list has a fixed structure as shown in
Table 102.
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Table 102 — DLSAP activate DLSDU_length_list (SDA, SDN, SRD, MSRD and CS)

Item number

Name

Max_DLSDU_length_req_low

Max_DLSDU_length_req_high

Max_DLSDU_length_ind/cnf_low

1
2
3
4

Max_DLSDU_length_ind/cnf_high

Max_DLSDU_length_req_low and Max_DLSDU_length_req_high specify the maximum length
of the low or h|gh priority DLSDU, respectively, that can be passed to the initiator by means of

ot

N aond OoQ

corviona

the reque

Max_DLU
length d
respond

The len
and reg

Depend
shown 3

HEITY fo
€5t plllllluvu TOf lII

tha on/\ Qr\f\l QDF\ MOD
K]

Table 103 — DLSDU lengths of S

S¢rvice: SDAand ’SDN,
S

O IvroT\OD- altad OO 9CTVvVICT S,

Length Initiator Resp\{nde\ Both
1 X % \x\ - - \J =X - X = X X i X
2 —f\ X NX | TN <X T /x - X i-iX X X i X
3 J\ = Nc x =N X X i — i —iX X X X i - X
- - o x x - x x -  x  x

NOTE1 € ote e/ite
NOT 2 eansylength > 0;

mbers of lengths as in Table 102
means length = 0

DLSDU lengths of SRD and MSRD
in the (master station) DLSAP activate service

N

Service: SRD and MSRD

aximum
§ at the

P_index

lengths,

NOTE 3 x means length > 0; — means length = 0

Length Initiator (Note 1)
2 - - - - X X - X X - X X
3 X - X X - X - X - X X X
4 - X X - X - X - X X X X
NOTE 1 Responder only with DLSAP Activate Responder. Both not
allowed
NOTE 2 1 to 4 denote the item numbers of lengths as in Table 102
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Table 105 — DLSDU lengths of CS as used in the DLSAP activate service

Service: CS

Length Initiator Responder Both

X - X

- X X

Alw|IN| -~

NOTE 1 1 to 4 deNote the item numbers of lengths as in Table 102
NOTE 2 x means length > 0; — means length = 0

15.5.7.3.

7

DLM_status

This parameter indicates the success or failure of the associate tepservice

request

Short | status Definitior( > temporgry or
nam¢ m permafent
OK success [The S_SAP is activated,.as reque te -
NO failure |The S_SAP is not ac vate (a eaay ctiva d M ces not t/p
available or not suff|C|e
v failure |Invalid parameters in requ st -
15.5.8 | DLSAP Activate

15.5.8.1 Function

The LMS us@ 3 NS4 request primifive to
DL-manjpgement o’ - gure a local DLSAP for the responder functiin of the
reply services (SRB, 8 . / ahagement activates and configures the corresponding
local and/passes a DLM-DLSAP-ACTIVATE-RESPONDER |confirm
primitivd o\indicate the success or failure of the corresponding| service

request

15.5.8.2

Table 1

D7

indicate ¢ primitives and parameters of the DLSAP Activate Responder sqrvice.
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Table 107 — DLSAP activate responder primitives and parameters

DLM-DLSAP-ACTIVATE-RESPONDER Request Confirm

Parameter name input output
S_SAP_index M (Note)
Access M (Note)
DLSDU_length_list M
Indication_mode M
Publisher_enabled M
DLM_status M
I"‘IICTE Thc IIIUthUd by vvhiuh [=] bUIIf;IIII PI;III;t;VC ;O \JUIIU:atUd vvith |ta CUTT PUI IIIH
preceding request primitive is a local matter. The descriptions in IEC 611%8-4 an
IEC 61158-5 assume that the indicated input parameter values of the rgquest
primitive are returned as output parameter values of the correspon
primitive.

15.5.8.3 Parameters of the primitives
15.5.8.3.1 S_SAP_index
This pgrameter specifies the local DLSAP for whi S functions arg to be
activated. Any SRD or MSRD service ins ' is local DLSAP will cause a

corresppnding SRD or MSRD service {nhdicati j > g associated DLS-uger. The
S _SAP |index values 0 to 62 and NIL a i

15.5.8.3.2 Access

This patameter has the sa

15.5.8.3.3

This compound
is showh in Table 1
components are s

aximum DLSDU lengths. The structure of this list
at shown in Table 102 but the semantics of the list

Item number Name

1 Max_DLSDU_length_req_low
2 Max_DLSDU_length_req_high
3 Max_DLSDU_length_ind_low
4 Max_DLSDU_length_ind_high

Max_DLSDU_length_req_low and Max_DLSDU_length_req_high specify the maximum length
of the low or high priority DLSDU, respectively, that can be associated with the specified local
DLSAP by a Reply-update request primitive.

Max_DLSDU_length_ind_low and Max_DLSDU_length_ind_high specify the maximum length of
the DLSDU that can be received at the specified local DLSAP during an instance of the SRD
and MSRD service respectively.

Each of these maximum lengths may be specified as 0 to 246 octets. When using
S_SAP_index, D_SAP_index, and region/segment addresses a maximum of 242 octets is
permissible.
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The permissible combinations of DLSDU lengths, shown as columns, as a responder are
specified in Table 109:

Table 109 — DLSDU length of SRD and MSRD
as used in the DLSAP activate responder service

Service: SRD or MSRD

15.5.8.3.4
The par]
case of

generat
and the

The upd

parame

15.5.8.3.
The par

DLPDU
lisher_e

15.5.8.3.

This paf
service

Length Responder
1 X - X X - i = X X X X - X
2 - X X - X X - X X - X X
3 - i == X - X - X - X X X
4 - - - - x - x - .x x x [x

NOTE 1 1 to 4 denote the item numbers of lengths as in Tab 108 (
NOTE 2 x means length > 0; — means length = 0 /\

Indication_mode

of DLM_status for the DLSAP activate responder service

r, in the

shall be
fequest)

rameter

all other

e MSRD

sponder

shor{ | (e Definition temporgry or
name permapent
OK ' success | The local DLSAP is activated as requested —
NO failure |Indication_mode "ALL/DATA":
The local DLSAP is not activated successfully (already activated t/p
or resources not available or not sufficient)
Indication_mode "UNCHANGED": tip
The Access parameter of the local DLSAP is not overwritten,
because the DLSAP was not activated before
v failure |Invalid parameters in request -
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15.5.9 DLSAP Activate Subscriber
15.5.9.1 Function

The DLMS-user passes a DLM-DLSAP-ACTIVATE-SUBSCRIBER request primitive to
DL-management to activate and to configure a local DLSAP for the subscriber function of the
MSRD service. DL-management activates and configures the corresponding local DLSAP as
Subscriber and passes a DLM-DLSAP-ACTIVATE-SUBSCRIBER confirm primitive to the DLMS-
user to indicate the success or failure of the corresponding service request.

15.5.9.2 Types of primitives and parameters

Table 1 rvice.

Table 111 — DLSAP activate subscriber primitives and/p\

DLM-DLSAP-ACTIVATE-SUBSCRIBER | Request ) “Gonfixm

Parameter name anu\f\ \ o\mgut>

S_SAP_index
DLSDU_length_list
DLM_status

NOTE The method by which a confirm primiti
preceding request primitive is a lo

15.5.9.3 Parameters ¢

15.5.9.3.1 S_SAP_jinde

This pgrameter b to be
activated. Any Servi inst e ause a
corresppnding MSRDP imjtive DL-DXM-DATA-REPLY indication to be passed to the
associa
15.5.9.3
This co this list

is show

DLSDU_length_list for the DLSAP activate subscriber service

Item number Name
Max_DLSDU_DXM_length_ind_low
2 Max_DLSDU_DXM_length_ind_high

Max_DLSDU_DXM_ length_ind low and Max DLSDU_DXM length_ind_high specify the
maximum length of the DLSDU that can be received at the specified local DLSAP during an
instance of the MSRD service.

Each of these maximum lengths may be specified as 0 to 246 octets. When using
S_SAP_index, D_SAP_index, and region/segment addresses a maximum of 242 octets is
permissible.
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The permissible combination of DLSDU lengths, shown as columns, as a subscriber are
specified in Table 113:

Table 113 — DLSDU lengths of MSRD as used in the DLSAP activate subscriber service

(master and slave stations)

15.5.9.3.

Service: MSRD
Length Subscriber
1 X - X
2 - X X
NOTE 1 1 to 4 denote the item numbers of lengths as in Table 112
NOTE 2 x means length > 0; — means length = 0 /

3 DLM_status

This pafameter indicates the success or failure of the assom ARGactivate supscriber
service fequest. Permitted values for this parameter are spe i
Table 114 — Values of DLM_status for the DL AP a r service
Shor{ | o 0o Defir@éa\)/ /\ \ temporary or
name permapent
OK success |The local DLSAP is actjvat a<s\requg=\sted \ ~ )\/ -
NO failure |The local DLSAP is not astivat actﬁa-te((or resources t/p
not available or not sufficient)
v failure |[Invalid parameters in r\{queg\t\ \/ -

15.5.10
15.5.10

The DL
receipt
tests w
serviceg
after thi

user to

15.5.10

Table 1

deactivate all DL-services for a local DLSA

| pending and deactivates the specified DLSAH
is pending) or after receipt of the pending reply. Imm

P. After

equest primitive from the DLMS-user, DL-management

P for all
ediately
DLMS-

5.ndicates the primitives and parameters of the DLSAP Deactivate service.

Table 115 — DLSAP deactivate primitives and parameters

DLM-DLSAP-DEACTIVATE Request Confirm
Parameter name input output
S_SAP_index M (Note)
DLM_status M

NOTE The method by which a confirm primitive is correlated with its
corresponding preceding request primitive is a local matter. The
descriptions in IEC 61158-4 and IEC 61158-5 assume that the indicated
input parameter values of the request primitive are returned as output
parameter values of the corresponding confirm primitive.
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15.5.10.3 Parameters of the primitives
15.5.10.3.1 S_SAP_index

This parameter specifies the local DLSAP that is to be deactivated for all DL-services. The
S_SAP_index values 0 to 63, CS and NIL are permitted.

15.5.10.3.2 DLM_status

This parameter indicates the success or failure of the associated DLSAP-deactivate service
request. Permitted values for this parameter are specified in Table 116.

Short . tenﬂ::orar 0
name Status Definition A\v ane{z\

OK success [The local DLSAP is deactivated \—\ \/
NO | failure |The local DLSAP has not been \P
activated

1\ failure |Invalid parameters in request \ >

3
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16 Type 4: Data Link Service and concepts

16.1 Overview

The DLS provides for the transparent transfer of data between DLS-users. It makes the way
that supporting communications resources are utilized invisible to these DLS-users.

In particular, the DLS provides for the following:

a) Transparency of transferred information. The DLS provides for the transparent transfer of
DLS-user-data. It does not restrict the content, format or coding of the DLSDUs, nor does it
interpret the structure or meaning of that information. It may, however, restrict the amount of

inforatio atcan be trar red as a divistbte unit:
NOTE Us_before aking DLS
requgsts, and may reassemble received DLSDUs into these larger data units.

b) Relia regarding ipsertion,

corruption, loss or duplication of data.
c) Prior|tized data transfer. The DLS provides DLS-users with \oritize ests.
d) Quede. The DLS provides the requesting DLS-user with i} , Where
each|queue item can hold a single DLSDU.

16.1.1 | Overview of DL-naming (addressing)

AP and
d hence

A DLE
associa

DLS-user

DLE
Physical v v
Layer PhE PhE

Figure 108- Relationship of PhE, DLE and DLS-users

Each DLE has a Node DL-address. Node DL-addresses uniquely identify DLEs within the local
Link.
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A DL-route-element is an octet, which can hold either a Node DL-address or a higher-layer
address used by the DLS-user.

A destination-DL-route holds a sequence of DL-route-elements, describing the complete route
to the destination DLSAP plus a local component meaningful to the destination DLS-user.

A source-DL-route holds a sequence of DL-route-elements, describing the complete route back
to the source DLSAP plus a local component meaningful to the source DLS-user.

A full DL-route is defined as a destination-DL-route and a source-DL-route.

16.2 T
There are fwo types of DLS:

a) a cohnectionless-mode data transfer service, providing confir irled data
trangfer (defined in 16.5.2 and 16.5.3);

b) a mganagement service. The type 4 management service prvi i ing and
writing managed objects (DLM-SET and DLM-GET reques ' i 1.

16.3 Functional classes

The funftional class of a DLE determines its capabilities, & 9 onform-
ing implementations. Two functional classes are defi

a) Simplle class, including only respond

b) Normal class, including initiator and p called

peer].

16.4 Fag

The DL DUg of limited length from one source DOLS-user
to one 7 ) that the
boundaties of D LS, and
there arg \

16.5

16.5.1

A defi is the
independe

Only one/type of ‘object, the unitdata object, can be submitted to the DLS-provider for
transmigsion. \1

The DLS-user issuing a request primitive specifies whether the request is to be confirmed by
the remote DLS-user, or not. This is specified in the Destination-DL-route and Source-DL-route
parameters of the DL-UNITDATA request primitive. If the remote DLS-user confirms a request, it
does this by issuing a new, independent DL-UNITDATA request primitive.

16.5.2 Unconfirmed request

The DLE of the requesting DLS-user forms a DLPDU which includes the submitted DLSDU and
sends the DLPDU to the receiving DLE. The receiving DLE delivers the received DLSDU to the
DLS-user by a DL-UNITDATA indication primitive. The value of the Confirmation expected
parameter of this indication is FALSE.
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16.5.3 Confirmed request

The DLE of the requesting DLS-user forms a DLPDU which includes the submitted DLSDU and
sends the DLPDU to the receiving DLE. The receiving DLE delivers the received DLSDU to the
DLS-user by a DL-UNITDATA indication primitive. The value of the Confirmation expected
parameter of this indication is TRUE.

If the receiving DLS-user is unable to handle the indication immediately, the receiving DLS-
user should issue a DL-UNITDATA response primitive within the time specified by Maximum
Indication Delay.

If the receiving DLS-user either

a) does| not reply with a DL-UNITDATA response primitive or a DL-UNITRATA requesthprimitive

within the interval Maximum Indication Delay from receipt of th NITDATA
indication primitive, or

b) does| reply with a DL-UNITDATA response primitive within the~N dication
Dela '

then the LE. The

followin

1) If the replying DLE |s of Slmple class, the ack o\ le ng DLE
speclfies “WAIT". igi ~ eues the original|request
DLPI p ext opportunity. When the

reply| - S S await the repeated request {rom the

original requesting DLE, and this time SS Ui DL-UNITDATA request primitive
withi

The action in the original re : ing the original request for retransmjssion is
repeated as long as the rep ‘ ndi ith “ ? or until

retrapsmission has g ime” interval specified in the Maximum Retry
Time| configuration

2) If the replyin i Porn - ng DLE
speclfies “RE S : . In this case, the original requesting
DLE [does nothing the re-
spon E forms

16.6 S
16.6.1
This supclause de s the constraints on the sequence in which the primitives dgfined in

16.6.2 gnd Table 117" may occur. The constraints determine the order in which primitivels occur,
but do ﬁm‘ fully specify when they may occur
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Service Service subtype

Primitive

Parameter

Data Transfer

Unitdata

DL-UNITDATA request

(in Destination-DL-route,
Source-DL-route,
Priority,

Maximum retry time,
Control status,

Data field format,
DLSDU)

DL-UNITDATA indication

(out Destination-DL-route,
Source-DL-route,
Confirmation expected,

Contret-stetas
Data Wet,
DLSD, ~
DL-UNITDATA response (in Degtingtien-DIEsroute,
SownrceNDDxrout
16.6.2 | Relation of primitives at the end-points of connéc essservice
16.6.2.1 General
A reque
DLSAPs
16.6.2.2
DL-UNITDATA indication
>
ungonfirmed UNITDATA request time-sequence diagram
16.6.2.3
Initiator Responder
DL-UNITDATA request
>\ SN o DL-UNITDATA indication
~
>
DL-UNITDATA response
<
DL-UNITDATA indication
>

Figure 110- Repeated confirmed request time-sequence diagram

e other
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16.6.3 Sequence of primitives at one DLSAP

The possible overall sequences of primitives at one DLSAP are defined in the state transition

diagram of Figure 111.

NOTE Since there is no conformance to IEC 61158-3 (see 1.3), the use of a state transition diagram to describe
the allowable sequences of service primitives does not impose any requirements or constraints on the internal

organization of any implementation of the service.
Idle

1 ——m—

DL-UNITDATA request, response or indication

<

16.7 Cpnnectionless-mode data transfer functions

Figure 111 — State transition diagram for sequences g

16.7.1 | General
DL-connectionless-mode unitdata seryite arismit independent PLSDUs
from one DLS-user to one or more o DU is transmitted in p single
DLPDUJ The DLSDU is independent in it bears no relationship to any other
DLSDU [transmitted through another in¥ocation -service by the same DLS-usger. The
DLSDU [is self-contained in that all the\info ed to deliver the DLSDU is presented
to the DL-provider, togethe mitted, in a single service accgss.
16.7.2 | Types of pri
16.7.2.1 Ge
Table [118 indicaté primitives and the parameters needed [for the
DL-connectionlesg-mo
ble;118 Pnitdata transfer primitives and parameters
Q\ \m> DL-UNITDATA Request Indication Response
arameter name input output input

Destination-DL-route M M M

Source-DL-route M M M

Priority U

Maximum retry time U

Confirmation expected M

Control-status M M(=)

Data-field-format M M(=)

Data unit (DLSDU) M M(=)
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16.7.2.2 Request primitive

This primitive causes the DLE to create a DLPDU and append it to the transmit queue for
transmission at the first opportunity, after all preceding higher-priority DLPDUs in the queue.

If the transmission fails, the DLE delivers error information to the requesting DLS-user by a
DL-UNITDATA indication primitive, provided that the requesting DLS-user expects a confirma-
tion. The Control-status parameter of this indication specifies the reason for failure. The
DLSDU parameter of this indication is null.

16.7.2.3 Indication primitive

H H ' H J—} H H | W el [l } H o e bl
This pripnitivesused Oy—a recerving DLCE (O UelvVeT d received LS U 10 ANE auuress ed DLS-
user.

16.7.2.4 Response primitive
This primitive is use by a receiving DLS-user which

a) is nof able to generate an expected confirmation within & 3 ate ti i Bnd

b) wishj onse.
16.7.2. Destination-DL-route

This pdrameter is a sequence of RL-route & sponder
(request) or to the requestor (response)

This pa : p xpect a
confirmation from the receiing D . \ ‘ II;}sses in
the DefIination—DL—route S B, B LS-user
does nott expect a conf

-address.

NOTE DL-route gleme
This neans tha

16.7.2.6

This pat Oute-elements, defining the reverse route to the rgquestor
(reques ). (see 3.7.13)

This pafa valso indicate that the requesting DLS-user does not expect a confirmation
from the iVIFTS us€r. If the value of the last element of the Source-DL-route is equal to

the No-

16.7.2.7 Priority

This user-optional parameter specifies the initial priority of the request. The DLPDU resulting
from the request is appended to the queue in the DLE at a position based on the value of this
parameter. This value can be any integral number between 0 and 255. The DLPDU is placed in
front of all DLPDUs already in the queue having a lower priority, where 255 indicates the
highest possible priority.

16.7.2.8 Maximum retry time

This user-optional parameter specifies how long the local DLE should retry the transmission of
the request as a result of WAIT acknowledge DLPDUs received from the remote DLE. Wait
acknowledge DLPDUs are a result of the DL-UNITDATA response primitive described in
16.7.2.4. A DLE retries a transmission by re-appending the DLPDU to the transmit queue, but
with a priority of 0 (the lowest possible).
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16.7.2.9 Confirmation expected
This parameter indicates to the receiving DLS-user whether the requesting DLS-user expects a

confirmation or not. If the requesting DLS-user expects a confirmation, the receiving DLS-user
should issue a new, independent DL-UNITDATA request primitive.

Confirmation expected can hold the following values:

TRUE, indicating the requesting DLS-user expects a confirmation.
FALSE, indicating the requesting DLS-user does not expect a confirmation.

16.7.2.10 Control-status

This pafameter is one octet. The requesting DLS-user should specify at least
one of |the low-order three bits is non-zero. If the accompanyin bnveyed
successfully to the addressed DLS-user, then this parameter will be deN d in the
corresppnding parameter of the indication to the receiving DLS-user.

If the trgnsmission of a request fails and the requesting DL 2 DU, the
DLE dglivers error information to the requesting DLS-tser ™ N indication
primitivg. The value conveyed in this corresponding para 2 ati cified in

Table 119:

Table 119&*«2»(@#

Value (hexadecimal) Meaning /

00 /Afallure\r\nQ re§&onse
18\ | fiorg Cwahioplons
( 3\8\ /\ fahﬁ.r\_}— (ou\pe error
N \QO N ~ ?éiJgre — ﬁrame check error
l \/8@ \ fwre — overrun/framing error
\ > 9(? \fqil)i?e — link short circuit

failure — DLE is simple class

98
/\\ A)O\ V\ failure — out of synchronization
\ X1\X?\/ success (where X = any digit value)

16.7.2.1 ormat

This pa ne octet of information for the DLS-user on the interpretatiop of the

DLSDU [cantents. The parameter of a request will be delivered unchanged in the correslponding
parameterof the indication to the rn(‘ni\/ing DLS-user

16.7.2.12 DLSDU

This parameter conveys DLS-user data; its size may be any integral number of octets between
0 and 63.
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17 Type 6: Data Link Service and concepts

17.1 Fundamental concepts

17.1.1  Underlying model of services

17.1.11 General

This clause describes the real-time aspects of the connection-mode Data Transfer service, for

which design and performance are optimized. Many of these concepts also apply to the
DLM-connectionless-mode service.

This DL g divided
into equ fic, only
during 4 s cycle

Figure 1

<)II-3CEP Channel 8 DIS_L?tFP Chan “ém
N \_/

Opens @t | S8, S16, S24,... 88 sw—g 4, . S8, S16, SP4,...

slot

filte

S0 |s1]s2 |s3 Is4 Ty e6 us \> S30 [s31 [s32 63150

timg —» g >~ D17
@%s STR.833, S S17, S3B, S51

Channel 17

12 illustrates an example system.

XAMPLE: TDMA bus operation using slots and channels.

17.1.1.2 Bus access and data transmission

Bus access, data transmission and data reception is coordinated by each DLE based on a
shared perception of which Channel and Slot now occupies the bus.

17.1.1.3 Channels

Each variable measured by a sensor, or stimulus sent to an actuator, uses a dedicated
channel, which is configured for, and occupies, one or more slots per Bus-Cycle.

When one of the slots which is assigned to one of the channels in a node is noted by that node
DLE's Bus-Cycle clock, it either transmits or receives (as assigned) the data which is present
on the bus during that slot.

NOTE 1 The slots on a local bus can be distributed by configuration among typically 10s or 100s or 1000s (up to
Bus-Cycle-Len-1) of channels to achieve the scan rates and variable coverage needed for the transducers and
higher layer protocols used in the specific real world system.
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NOTE 2 Each transducer (device) can have multiple measurement and command “virtual signals” that
different functions or different sensor locations.

represent

When multiple nodes (or DLEs) listen on one channel, this channel is known as a Multicast

Channel.

All slots on the bus are the same length for one bus configuration and mode of operation. Each
slot may be assigned to only one channel. Each Channel may be scanned one to many times

during each Bus-Cycle.

Figure 113 lllustrates slot and channel assignments and operation of a bus with
abbreviated bus cycle.

a highly

Star| abbreviated bus cycle 1 end StaN
shown for an artificial Bus-Cycle with 16 Slots and 3 Scan Classes us
the typical Bus-Cycle has 64K (65536) Slots and 15 Scan Classes I\ cley2
nE\J{s{e>selected
o| ¢| o]l o] ol | o] 0| | 0| 2| 2| @ e Q| scai| rates
o| d| alal gl gl alalalale]e]el &g
ol +| Nl w| & o of N| of ©of S| 2| S /X‘\ =
\\ B Scanflass 1,
o o o o o o f o Sy' A Chapnel A
> > > > > > > (pefiod F
P>
> > > Z ¥ G @ max. Bcan Rate
L N Bus Scan-Llass 2,
b o o o Sync Channels B, C
= > > period
¥ O /\ Qs o @ 25% of max.
{ N Scan Rate
h ) Bus Scan-[Class 3,
o /\ E \ I~ o Sync Channels D ,E, F
> n > period
*<> S m @ 12,50 of max
Scap Rate
W3 — Fundamental concepts:
sC lasses, bus cycles and bus synchronization
17.1.1.3. ) annel-¢lass
SCAN ¢ sfer short, scanned, state data, for example, Measuremgnts and

Commahds wit
iSs UNORDERED/as defi

al DL-overhead using the 1TWAY and UNITARY methods. Its Data Pelivery
ed in 8.2.2.2. The operation of the SCAN class is depicted in Figlire 114.
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multi-peer DLC

SCAN channel

DLSDU1
Put / Buf_Rcvd
— (" DLE R—>
LSDU1 DLE |d Get [DLC
DLCEP user
oL [Buf Sent DLCEP | LSDU1
¢ R
user B
M nothing
Put —p
LQDI I2
<
Buf_Sent

Legend
RB:Retentive Buffer

T
«Q
f=
=
(1]
-
N
E-Y
|
-
=3
o
[e)
T
(1)
=
Y
=
o
=]
o
-
-~
=
o
(7]
0
>
Z
0
=2
[
=}
>
1)
T
o
m
[7]
%)
[

17.1.1.3.2 ExSCAN channel-class

ExSCAN channel-class transfers long nts and
Commahds, whose length exceeds 5ing the
1TWAY and GRANULAR methods. Its Dat . Figure

115 deplicts the operation of the ExSCA

P:ut s\RXE\L@ \ Buf_Rcvd
L DLE Get DLC

- R|
DL \) BH user

Buf gent N bLCEP | LSDU1

5 SERO\D

user B
Pyt N nothing

DLSDU2
<\ e \> —p ad
\<—§SE_ =4

Legend
RB:Retentive Buffer

Figure 115 — The operation of the ExXSCAN channel-class and its DLS-user interaction

17.1.1.3.3 General Purpose Acknowledged (GPA) channel-class

The General Purpose Acknowledged (GPA) channel-class provides reliable communications for
higher layer protocols that depend on classical one-way DL-data-delivery. It uses the 2WAY
and GRANULAR methods. Its Data Delivery QoS is CLASSICAL as defined in 8.2.2.2. Operation of

the GPA channel-class is depicted in Figure 116.
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DLCEP
Master,

— 249 -

Connection Mode

General Purpose Acknowledged (GPA) Channel

Peer DLC

General Purpose Acknowledged Channel

»| DLCEP
Slav:

17.1.1.3.

The Ge|
higher |
and GR
of the G

CDsem: Channel Direction Semaphge
- _.,'0 I: Open to new Requests ffom D
I 1!

X "=~ Closed to new Requests from DL

CDsem CDsem
Data.req :--: Iil Iil @ :r)-(-
DLS_userm I_Q_(j) —> DLSDU1 o
1 X ) —— j DLE
< Retry-Ree— ¢
DLCEP /\(
64 | [ea]|e2]|[or]
DLE DLSDU1-2nd try
DLCEP
Dgta.ont 5 p oK

ﬁc
ha I-¢lass provides reliable communicafions for

aSsical two-way DL-data-delivery. It uses th¢ 2WAY
CLASSICAL as defined in 8.2.2.2. Operation
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General Purpose Confirmed (GPC) Channels

Peer DLC

DLCEP \ _
Master/ ™

General Purpose Confirmed Channel

» ( DLCEP
>
Slave

1

Only on
channel
concept]
ExSCAN

17.1.2

a) The
chan

b) The

egend

c) If m

(1): Queue of Depth 1, G: Grain, Cdsem: CD semaphore

ICDsem CDsem
Data_req :_9__: M |i| @ E)-(-:
Q (1) |[—» DLSDU1 T
LSDU1 [===
i X :
‘- - | ¢——————|RetryReq. |« bLE
DLE DLCEP /\( DLS
bLS-user DLCEP ERRERENEE K
DLSDU1-2nd try ’
Data.cnff
S A Sy — >\
Data.ind Dataeq
ooz B | Lo I [es [z ] [eL ~o02
:9_: DLSDU2 Pata.cnf

»

ltiple DL S-users share the role of Publisher on a SCAN or EXSCAN chann

FxSCAN
These
AN and

XSCAN

a state

EXSCAN

DLS-users use a separate path to allocate use of the channel between them.

d) The DLS-user in the calling node is responsible for priority on GPA or GPC channels,
submitting messaging transfers in the desired order.

[, these

e) The DLS effectively guarantees correct completion of transfers on any GPC or GPA
channel. In the event that errors occur and retries are required, the Called and Calling DLEs

will “lock up” the affected channel until either a correct transfer or a power loss or a man-
agement action occurs.
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17.1.3 Other features
17.1.31 Bus synchronization and the conductor

The Conductor's DLE and each other node’s DLE cooperate to Synchronize all nod
local link or extended link.

es on a

The Conductor node starts-up and synchronizes bus operation. The Conductor is the one Host

configured or chosen by the contention protocol as the (active) Conductor.

The Conductor does not actively schedule traffic on the link, as is done by a Type 1 LAS.

17.1.3.2 Synchronous bus operation with minimal jitter

17.1.3.2.1 General

featured that support this QoS include:

17.1.3.2.2 Common slot length

Slot len

17.1.3.2.
All bus

channel
Figure 1

17.1.3.2.

Scan ra
This pra

17.1.3.2.

One Ch
synchro

17.1.3.2.

Slot-Length can be eased above its minimum value for this DLSDU-Length and top
“fine tune*the bus S€an-Rate.

bn. This

bquency
hown in

PXity.

bd, truly

ology to

17.1.4 Model of real-time connection-mode services

The DLS provides for the transparent and reliable transfer of data between DLS-users. It
makes the way that supporting communications resources are utilized invisible to these DLS-

users.

In particular, the DLS provides for the following:

a) Independence from the underlying Physical Layer. The DLS relieves DLS-users
direct concerns regarding which configuration is available (for example, direct conne

from all
ction, or

Indirect through one or more bridges) and which physical facilities are used (for example,

which of a set of diverse physical paths).
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b) Transparency of transferred information. The DLS provides for the transparent transfer of
DLS-user-data. It does not restrict the content, format or coding of the information, nor does
it ever need to interpret the structure or meaning of that information. It may, however,
restrict the amount of information that can be transferred as an Indivisible unit.

NOTE A DLS-user may segment arbitrary-length data into limited-length DLSDUs before making DL-service
requests, and may reassemble received DLSDUs into those larger data units.

c) Reliable transfer of data. The DLS relieves the DLS-user from concerns regarding insertion
or corruption of data and loss, duplication or misordering of data. In some cases of very rare
unrecovered errors in the Data Link Layer, duplication or loss of DLSDUs may occur.

NOTE Detection of duplicate, lost or misordered DLSDUs may be performed by DLS-users.

d) Quality of Service (QoS) selection. The DLS provides the Bus-configuration DLS-user a

meth

d_of innnfing a qnalify of service for the transfer of data ﬂnQ/i-e\Qpnnifin

by the

confi

samg connection are properly matched.

e) DL-Addressing and Channel-identifiers. The DLS allows the Bus{Co

i on the

specl|fy the DLCEPs between which a DLC is to be establishe s have
only fegional significance within a specific DL-segment. Exte e global
significance within a specific DL-system over a set of bridgea bre, it is
appropriate to define a global addressing structure thats use tionless
(Configuration) traffic.

f) Common time sense. The DLS can provide the¢ D that is
comrnon to all DLS-users on the extended link

g) Quedes and buffers. The DLS can either a
FIFQ queue of depth one, e.g. a N re each
queug item or buffer can hold a single

17.1.5 | Overview of DL-naming and dd@n

17.1.5.1 General

DL-names, known conventjo , are identifiers from a defined space — the

DL—addEss—spac grve to\narge objects within the scope of the data link layer.

Examples of su j i elvice-access-points (DLSAPs), Individual dpta-link-

connectjon-end-poin The relationships o¢f these

objects

pnd the ty ice anf support are shown in Figure 118.
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