IEC 61158-5-7

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

Industrial communication networks — Fieldbus specifications —
Part 5-7: Application layer service definition — Type 7 elements

doys-a SYN'TI e1a 4doD) A[uo matadid - 0T "PH £-S-8ST19 DAl

(2)£002:2-G-85119 O3



IEC 61158-5-7 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

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

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawn and replaced publications.

= |EC Just Published: www.iec.ch/online _news/justpub
Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia.org

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

® Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch

IEC 61158-5-7 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

IEC 61158-5-7

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

Industrial communication networks — Fieldbus specifications —
Part 5-7: Application layer service definition — Type 7 elements

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X K

ICS 35.100.70; 25.040.40 ISBN 2-8318-9455-7




IEC 61158-5-7 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

-2- 61158-5-7 © IEC:2007(E)

CONTENTS
O L L @ 1 I PP 7
LN 75 1 L@ N 1 ] 9
I T o7 o o 1= 1P 10
It T © 1= T VTP 10
1.2 SPECIHICAIIONS .. 11
1.3 CON OIrMaANCE ... e e 11
NOIMALIVE FEIEIENCES ... ittt 11
Terms, definitions, symbols, abbreviations and conventions ................c.ccooiiiiiinn 12
3.1 ISO/IEC 7498-1 1BIMNIS oitiiitieit et e e e e e e e e e e e e e e e e e e e e e e aannas 12
3.2 ISO/IEC 8822 1OIMS ettt et 12
3.3 ISO/IEC 9545 tIMS vttt 12
3.4 ISO/IEC 8824 tIMS vttt 12
3.5 Fieldbus data-link layer terms. ... 12
3.6 Fieldbus application layer specific definitions .................oo 14
3.7 Abbreviations and SYMDOIS . ... 21
R S N o o Y=Y o 1 o o =S 22
L0707 g [o7=T o) £ PPN 26
D Data Y P ASE i e 26
ot I O 1= Y S 26
5.2 Formal definition of data type objects ... 26
5.3 FAL defined data types.....oiuii i 26
6 Communication model specification....... ... 28
Gt N o o o =Y o £ S 28
G N T 45
8.3 A RS i e anas 215
BBl O g AP Y e 236
Figure 1 — Organisation of the ASES and ARS .........oiiiiiiiiii e, 29
Figure 2 — Object model of the MPS ASE.........iiiiii e, 49
Figure 3 — Time-out evaluation Net..... ... 61
Figure 4 — Asynchronous promptness status evaluation net........................ 65
Figure 5 — Synchronous promptness status evaluation net....................cocoi . 66
Figure 6 — Punctual promptness status evaluation net ... 68
Figure 7 — Asynchronous refreshment status evaluation net............c..coi s 71
Figure 8 — Synchronous refreshment status evaluation net ... 72
Figure 9 — Punctual refreshment status evaluation net................cooooiiii e, 74
Figure 10 — A_ReadloC ServiCe ProCEAUIE ... .....iuii ittt e e e aaenas 77
Figure 11 — A_WriteloC Service proCeAUIe.........oouiiu i 79
Figure 12 — A_Update Service proCeAUIe ..........iiu i 81
Figure 13 — A_Readfar ServiCe proCeAUIE .........oiuiiiiiie e 83
Figure 14 — A_Writefar Service proCeAUIre ..........c.iiuiiiii e 85
Figure 15 — A_Sent Service ProCeAUIe ...ttt 86
Figure 16 — A_Received Service proCeAUIe .......... i 87

Figure 17 — A_Read SEerviCe ProCEAUIE .......iii e e e e e e e aaenas 89



IEC 61158-5-7 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

61158-5-7 © IEC:2007(E) -3-

Figure 18 — A_Read service state machine ... 90
Figure 19 — A_Write SEerviCe ProCeAUIE .......iii it e e aeenas 91
Figure 20 — A_Write service state machine ... 92
Figure 21 — Model of a resynchronised variable ... 95
Figure 22 — Principles for resynchronisation of a produced variable.................coooiinnn. 96
Figure 23 — Resynchronisation mechanism state machine for a produced variable................ 98
Figure 24 — Asynchronous refreshment private mechanism evaluation net............................ 99
Figure 25 — Asynchronous refreshment public mechanism evaluation net........................... 100
Figure 26 — Synchronous refreshment private mechanism evaluation net............................ 101
Figure 27 — Synchronous refreshment public mechanism evaluation net............................. 102
Figure 28 — Punctual refreshment private mechanism evaluation net ................................ 103
Figure 29 — Punctual refreshment public mechanism evaluation net.................................... 104
Figure 30 — Principles for the resynchronisation of a consumed variable............................. 105
Figure 31 — Resynchronisation mechanism state machine for consumed variable ............... 107
Figure 32 — Asynchronous promptness public mechanism evaluation net............................ 108
Figure 33 — Asynchronous promptness private mechanism evaluation net .......................... 109
Figure 34 — Synchronous promptness public mechanism evaluationnet ............................. 110
Figure 35 — Synchronous promptness private mechanism evaluation net............................ 111
Figure 36 — Punctual promptness public mechanism evaluation net............................ 113
Figure 37 — Punctual promptness private mechanism evaluationnet.................................. 114
Figure 38 — Spatial consistency list variables interchange mechanism ................c..coo. 116
Figure 39 — Spatial consistency — consistency variable interchange mechanism ................. 117
Figure 40 — Spatial consistency — list recovery mechanism .............c.ccocoiiiiiiiiicecn e 117
Figure 41 — Spatial consistency — validity of the spatial consistency status......................... 118
Figure 42 — Object model of a variable list ..., 118
Figure 43 — A_Readlist ServiCe proCeAUIE ........c.oiiiiii i e eea e 124
Figure 44 — Consistency variable value evaluation net..............ccoooiiiiiii e 130
Figure 45 — Consistency interchange timing diagram ..o, 131
Figure 46 — Recovery mechanism evaluation net ..., 132
Figure 47 — Recovery interchange timing diagram.............ccooiiiiiiiiiiiiici e 132
Figure 48 — Flowchart of the sub-MMS environment management state.............................. 138
Figure 49 — Domain management state chart.............co 169
Figure 50 — Domain upload floWChart.............oiiiiiii e 171
Figure 51 — Domain download sequence diagram ...........coouiiiiiiiiiiiiier e 172
Figure 52 — Domain upload sequence diagram ..........c.oviuuiieiiiii e 172
Figure 53 — Program invocation state chart............ccoo i 185
Figure 54 — A_Associate ServiCe ProCeAUIE ........c.viiiiii i eea e 224
Figure 55 — A_Release ServiCe ProCeAUIE........ciiuiiii i e ea e 227
Figure 56 — A_Abort service proCedure ....... ..o 228
Figure 57 — A_Data ServiCe proCedUIe . ... ..ot 230
Figure 58 — A_Unidata ServiCe ProCeAUIE ........coiiiiii i aea e 233
Figure 59 — Associated mode service state chart ... 234

Figure 60 — Non-associated mode service state chart..................... 235



IEC 61158-5-7 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

_4_ 61158-5-7 © IEC:2007(E)

Table 1 — Binary time COAINg . ... e 27
Table 2 — ACCESS ProteCHION ... e e 44
Table 3 — Binary timMe COAINg. ..o e e e et et et e e e e e aneans 60
Table 4 — Asynchronous promptness events and actions ............cooceiiiiicicic e, 65
Table 5 — Synchronous promptness events and actions ..o, 66
Table 6 — Punctual promptness events and actions...........ccoiiiiiiiii e, 68
Table 7 — Asynchronous refreshment events and actions.............ccccocoiiiii e, 71
Table 8 — Synchronous refreshment events and actions............cocoooiiiiiiiiiiece e, 72
Table 9 — Punctual refreshment events and actions ..., 75
Table 10 — A_ReadloC service parameters ... . ..o 76
Table 11 — A_WriteloC Service parameters . ......oii i e 78
Table 12 — A_Update Service parameters ........coiiiiiiii e 80
Table 13 — A_Readfar service parameters .........coooiiiiiii e 82
Table 14 — A_Writefar service parameters ... . ... 84
Table 15 — A_Sent ServiCe Parameters .. .....oiuiiiiiiie e 86
Table 16 — A_Received Service parameters ......c..oiviiiiiii e 87
Table 17 — A_Read Sservice parameters . ... 88
Table 18 — A_Write service parameters .........ooiiiiii e 90
Table 19 — Asynchronous refreshment private mechanism events and actions...................... 99
Table 20 — Asynchronous refreshment public mechanism events and actions ..................... 100
Table 21 — Synchronous refreshment private mechanism events and actions...................... 101
Table 22 — Synchronous refreshment public mechanism events and actions....................... 102
Table 23 — Punctual refreshment private mechanism events and actions ............................ 104
Table 24 — Punctual refreshment public mechanism events and actions.............................. 105
Table 25 — Asynchronous promptness public mechanism events and actions...................... 108
Table 26 — Asynchronous promptness private mechanism events and actions .................... 109
Table 27 — Synchronous promptness public mechanism events and actions ....................... 110
Table 28 — Synchronous promptness privatemechanism events and actions ....................... 112
Table 29 — Punctual promptness public mechanism events and actions .............................. 113
Table 30 — Punctual promptness privatemechanism events and actions.............................. 114
Table 31 — A_Readlist service parameters .........coooiiiiiiii e 123
Table 32 — Confirmed initiate service parameters.............ooi i 143
Table 33 — Detailed structure of the extension calling parameter .............c..ccoiii, 144
Table 34 — Detailed structure of the init request detail parameter.................cocoooiiiiiini. 145
Table 35 — Detailed structure of the extension called parameter ...............cooeviiiiiiiinnns 146
Table 36 — Detailed structure of the init request detail parameter....................L 147
Table 37 — Conclude service parameter ... .. ..o e 148
Table 38 — Unconfirmed abort service parameters ...........ccooviiiiiiii e 150
Table 39 — Unconfirmed reject service parameters...........coviiiiiiiii e 151
Table 40 — Confirmed status service parameters ... 153
Table 41 — Unconfirmed unsollicited status service parameter ... 154

Table 42 — Confirmed identify service parameters............ccoooviiiiiii i 154



IEC 61158-5-7 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

61158-5-7 © IEC:2007(E) -5-

Table 43 — Confirmed get name list service paramaters..........ccoooooiiiiiii i, 155
Table 44 — Access group attribute description for domain object..................oooiiin 158
Table 45 — Access rights attribute description for domain object...............c..cooiiiii . 158
Table 46 — Confirmed delete domain service parameters ..........cocooiiiiiiiiiiiiiiiii e 159
Table 47 — Confirmed initate download sequence service parameters............cccccooiveiiiaane. 160
Table 48 — Confirmed download segment service parameters............ccocooeiviiiiieieieiieineennns 161
Table 49 — Confirmed terminate download sequence service parameters..............cc.c.eenee... 162
Table 50 — Confirmed initiate upload sequence service parameters .............coccoeeiiiiiiininns. 164
Table 51 — Confirmed upload segment service parameters ..o 165
Table 52 — Confirmed terminate upload sequence service parameters............ccccoeeeveniinnnnn. 166
Table 53 — Confirmed get domain attributes service parameters ...............ccoeviiiiiiinnnns 167
Table 54 — Access group attribute details for program invocation object ............................. 174
Table 55 — Access rights attribute details for program invocation object......................c. 175
Table 56 — Confirmed create program invocation service parameters.............ccooceeviviniinnannn. 176
Table 57 — Confirmed delete program invocation service parameters..............ccccooeveiinennn. 178
Table 58 — Confirmed start service parameters ... ... 179
Table 59 — Confirmed stop service parameters ... ... 180
Table 60 — Confirmed resume service parameters ...........coooiiiiiiiii i 181
Table 61 — Confirmed reset service parameters .........c.oooviiiiiiiiii i 182
Table 62 — Confirmed Kill service parameters. ... ... 183
Table 63 — Access group attribute details for variable object...............ccocoi . 187
Table 64 — Access rights attribute details for variable object..............cooiiiiiiii . 188
Table 65 — Access group attribute details for variable list object .................cooiiiiin 189
Table 66 — Access right attribute details for variable list objects .............ccoooi, 189
Table 67 — Confirmed read service parameters ... ..o 190
Table 68 — Confirmed write Service parameters .........ccocoviiiiiiiii e 192
Table 69 — Unconfirmed information report service parameters................cooovviieiiiiieieennns 193
Table 70 — Confirmed define variable-list service parameters ............c..coiiiiiiiiis 194
Table 71 — Confirmed delete variable-list service parameters ... 196
Table 72 — Confirmed get variable access attributes service parameters ............................ 197
Table 73 — Confirmed get variable-list attributes service parameters...............cccooiiiiiinni. 198
Table 74 — Data type specifiCation ... . ... 200
Table 75 — Variable access specification ..o 201
Table 76 — Variable access description attribute details.............oooiiii 201
Table 77 — Path selection parameters ... ... e 202
Table 78 — Access group attribute detail for event object ... 205
Table 79 — Access rights attribute details for event object.............ccooiiiiiiii 206
Table 80 — Unconfirmed event notification service parameters..............coooviiiiiiiiiieeenns 207
Table 81 — Event type parameter details ... ... 207
Table 82 — Confirmed acknowledged event notification service parameter.......................... 209
Table 83 — Confirmed alter event condition monitoring service parameters ......................... 210
Table 84 — Confirmed get alarm summary service parameters ..............ccoooviiviiieiieiieeeieennns 212

Table 85 — Confirmed get event condition attributes service parameters............................. 214



IEC 61158-5-7 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

-6- 61158-5-7 © IEC:2007(E)

Table 86 — Classification of service quality parameters ... 217
Table 87 — Identification parameters ..........oiiiiii e 221
Table 88 — List Of MCS AR ASE SEIVICES ...ttt 222
Table 89 — A_Associate service parameters. ... ... 222
Table 90 — A_Release service parameters ... ..o 227
Table 91 — A_Abort serviCe parameters ... 228
Table 92 — A_Data Service parameters ... 229
Table 93 — A_Unidata service parameters...... ... 230



	CONTENTS

