TECHNICAL IEC
SPECIFICATION 61158-3

First edition
1999-03

Part 3 :

Reference number
IEC 61158-3:1999(E)

Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

Numbering

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

Consolidated publications

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

Validity of this publication

Published yearly with reg
(On-line catalogue)*

* |EC Bulletin
i nted periodical

referred to |EC 60050: International

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

Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

TECHNICAL IEC
SPECIFICATION 61158-3

First edition
1999-03

Fieldbus for use in industki trol systems —

Part 3 :
Data Link Servi

»

U IEC 1999 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

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

Commission Electrotechnique Internationale PRICE CODE XG
International Electrotechnical Commission

MemayHapoaHaa OnekrpotexHuueckaa Homuccua

For price, see current catalogue

Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

-2- 61158-3 © IEC:1999

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

1.1 Specifications

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

6 Overview of t ta

8.3 DLPDU authentication (semi-static Q0S attribute) ..........ccooviiiiiiiiiiii, 30
8.4 DL-scheduling-policy (semi-static QoS attribute) ..........cooiiiiiiiii, 31
8.5 DL-timeliness (dynamic DLCEP QO0S attributes) .......cocoviuiiiiiiiiiii e 31
9 Facilities of the DL(SAP)-address, queue and buffer management Data Link Service......... 35
10 Model of the DL(SAP)-address, queue and buffer management Data Link Service........... 35
11 Sequence of primitives at one DLSAP ...........coiiiiiiiiiiii 36
11.1 Constraints on sequence Of PrimitiVeS .......ccciiiiiiii e 36
Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

61158-3 © IEC:1999 -3-

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

12,0 Gl ittt

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

Quality of connection-mode service

18.2 Types of primitives and parameters

18.3 Sequence of primitives when releasing an established DLC/DLCEP..................... 89
18.4 Sequence of primitives in a DLS-user rejection of a DLC / DLCEP
establisShment attemM Pt .. ... 91
19 Data transSTer PRaSE ... 94
19.1 QUEUE data traNS Ol .. e 94
19.2 Buffer data tranSTer. ... 97
10,3 RSB ettt e 99
19.4 SUDSCIIDEI QUETY ... ettt e et et et et e e e e 105
20 Facilities of the connectionless-mode Data Link Service ..........ccooviviiiiiniiiiiiceeeen, 107
Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

-4 - 61158-3 © IEC:1999

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

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

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

24.3 Listener query........coceeenlen

A.L Scope and INNEITANCE ... . e 141
A.2 Facilities of the DL-management SEIVICe. ... ...oiuii it ae e 141
A.3 Model of the DL-management SEIVICE ......c.iuiiiiie e ae s 141
A.4 Constraints on sequence of PrimitiVeS.......ccoiii i 141
AL D SO 142
N S T = PP 143
N A X o] (o o PP PTPPRN 144
AL BV BN o e 145
Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

61158-3 © IEC:1999 -5-

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

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

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

Figure 12 — Summary of {
for publishers of a

Figure 13 — SumpmaryQ
for publis

dnnection-mode service primitive time-
ger DLC subscriber where the diagrams differ

................................................ 78
apsition diagram for sequences of DL-connection-mode service
.................................................................................................. 79
Figure 17 — Peer DLC/DLCEP establishment initiated by a single DLS-user ...........ccc.ccoeeeen. 85
Figure 18 — Multi-peer DLC/DLCEP establishment initiated by the Publishing DLS-user........ 85
Figure 19 — Multi-peer DLC/DLCEP establishment initiated by a Subscribing DLS-user ........ 85
Figure 20 — Multi-peer DLC/DLCEP establishment using known DLCEP addresses
initiated first by the PUbliShing DLS-USEr ........oiuuiiiii e 86
Figure 21 — Multi-peer DLC/DLCEP establishment using known DLCEP addresses
initiated first by one or more Subscribing DLS-USEIS ......cciviiiiiiiiiiicec e 86
Figure 22 — Peer DLC/DLCEP establishment initiated simultaneously by both Peer DLS-
users, resulting in @ Mmerged DLC .. ... 86
Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

-6 - 61158-3 © IEC:1999

Page

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

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

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

Figure 37 — Sequenc
establish

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

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

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

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

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

Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

61158-3 © IEC:1999 -7-

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

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

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

Figure 54 — Sequence of primitives i i ’ er @3

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

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

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

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

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

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

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

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

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

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

Figure 68 — Sequence of primitives for an unsuccessful connectionless-mode unitdata

TTANSTEI ..ottt Docunients

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

-8 - 61158-3 © IEC:1999

Page
Figure 69 — Sequence of primitives for connectionless-mode unitdata exchange. ................. 124
Figure 70 — Sequence of primitives for connectionless-mode listener query ..............c......... 125
Figure 71 — Summary of time and scheduling-guidance service primitive time sequence
Lo 1= o | = 1 128
Figure 72 — Sequence of primitives for DL-tiImMe .......ccoiiiiii e 130
Figure 73 — Sequence of primitives for the Compel Service service.........cocovviviiiiiiiiiiinaan... 133
Figure 74 — Sequence of primitives for the sequence scheduling services .//.... 0N ovovvvvnennn. 137
Figure A.1 — Sequence of primitives for the DLM action service ......... s 0 NP N 141
@§S
Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

61158-3 © IEC:1999 -9-

Tables

Page

Table 1 — Summary of DL(SAP)-address, queue and buffer management primitives and
0Lz LT ST (=T T PO PP 36

Table 27 — DL-time primitive and parameterS. ... ....ovuiieiiiii e ae e 129

Table 28 — DL-scheduling-guidance Compel Service primitive and parameters.................... 131

Table 29 — DL-scheduling-guidance Schedule Sequence primitives and parameters............ 134

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

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

- 10 - 61158-3 © IEC:1999

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

Q%
Documents

Document Sharing Hub

Full document details: IEC TS 61158-3 1999


http://www.avadocuments.com/doc/iec-ts-61158-3-1999
http://www.avadocuments.com/doc/iec-ts-61158-3-1999

61158-3 © IEC:1999 -11 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3: Data Link Service definition

FOREWORD

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

this end and in addition to other activities, the IEC publishes International paration is
entrusted to technical committees; any IEC National Committee interested\in |th ‘may
participate in this preparatory work. International, governmental and non-gove

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

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

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

4) In order to promote international unificatio,

5) The IEC provides no maxKi

6) Attention is draw
of patent rights. The

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

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

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

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

Enquiry draft Report on voting

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

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

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

Part 1. Introductory guide (under preparation)

Part 2: Physical layer specification and service definition

Part 3: Data Link Service definition

Part 4: Data Link Protocol specification

Part 5: Application layer service definition

Part 6: Application layer protocol specification

Part 7. System management (under consideration)

Part 8: Conformance testing (under consideration)

Annex A forms an integral part of this technical specification.

tion before 2002.

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

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

A bilingual version of this technical speci{i
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INTRODUCTION

This part of IEC 61158 is one of a set of International Standards and technical specifications
produced to facilitate the interconnection of automation system components. It is related to
other International Standards in the set as defined by the Fieldbus Reference Model, which is
based in part on the Reference Model for Open Systems Interconnection. Both Reference
Models subdivide the area of standardization 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 IEC 61158 also defines the Data Link Service
characteristics that the immediately higher-level protocol may exploit. The felattenship between
the International Standards and technical specifications for Fieldbys\\Data Dipk Service,
Fieldbus Data Link Protocol, Fieldbus Physical Service, and O Fieldbus
Application Protocol is illustrated in figure 1.

oSl FIELDBUS
NETWORK APPLICATI

7

. LAYER LA S

Data Link Y A

services DATALI\?#( TG

. LAYE E
Physical

ysical _y, @) b

> N

T

services P YS}%A\/( G
I

d’'technical specifications, the term “service” refers
layer of the OSI or Fieldbus Basic Reference Model
above® ug, the Data Link Service defined in this technical
rchitectyral service, independent of administrative divisions.

Throughout the <®
to the abstract cap&bi

to the layer immegd
specification is a4
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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

This part of IEC 61158 is a technical specification that provides basic time-critical messaging
communications between devices in an automation environment. The term “time-critical” is
used to represent the presence of a time-window, within which one or more specified actions
are required to be completed with some defined level of certainty. Failure to complete specified
actions within the time window risks failure of the applications requestifig the actions, with
attendant risk to equipment, plant and possibly human life.

This part of IEC 61158 defines in an abstract way the externally vis
Fieldbus Data Link Layer in terms of

9

provided by the

a) the primitive actions and events of the service;

b) the parameters associated with each primitive actiomand ,, and the form which

they take; and

c) the interrelationship between tiese

Link Protocols as specified in ISO/IEC
may be used by any OSI Ng

The purpose of this pa

a) to the F
Link Layers of thé Fi

The principal™shjective of'this part of IEC 61158 is to specify the characteristics of a conceptual
Data Link Servicessuitable for time-critical communications, and thus supplement the OSI Basic
Reference Model in guiding the development of Data Link protocols for time-critical communi-
cations.

1.2 Conformance

This part of IEC 61158 does not specify individual implementations or products, nor does it
constrain the implementations of Data Link entities within industrial automation systems.
However, its annexes may recommend exposed programming language interfaces within such
systems.

There is no conformance of equipment to this Data Link Service definition standard. Instead,
conformance is achieved through implementation of conforming Data Link protocols that fulfill
the Data Link Service defined in this part of IEC 61158.
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2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this technical specification. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this technical specification are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards

ISO/IEC 7498-1:1994, Information technology — Open Systems Interconpnection — Basic
Reference Rodel: The Basic Model

ISO/IEC 7498-3:1997, Information technology — Open Systems
Reference Model — Naming and addressing

ISO/IEC 8886:1996, Information technology — Open Syste
Service Definition

ISO/IEC 10731:1994, Information technology -
Reference Model — Conventions for the definition

9,
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3 Definitions

For the purposes of this part of IEC 61158, the following definitions apply:

3.1 Reference model definitions

61158-3 © IEC:1999

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:

3.1.1 DL-address

3.1.2 DL-address-mapping

3.1.3 called-DL-address

3.1.4 calling-DL-address

3.1.5 centralized multi-end-point-connection
3.1.6 DL-connection

3.1.7 DL-connection-end-point
3.1.8 DL-connection-end-point-ide
3.1.9 ior N
3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15 flow control

3.1.16 (N)-layer

DL-layer

Ph-layer
3.1.17 layer-management
3.1.18 DL-local-view
3.1.19 DL-name

Full document details: IEC TS 61158-3 1999

[7498-3]
[7498-1]

498-3]
[7498-3]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]

[7498-1]

[7498-1]
[7498-1]
[7498-1]
[7498-1]

[7498-1 ]

[7498-1]
[7498-3]
[7498-3]
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3.1.20 naming-(addressing)-domain
3.1.21 peer-entities

3.1.22 primitive name

3.1.23 DL-protocol

3.1.24 DL-protocol-connection-identifier
3.1.25 DL-protocol-data-unit

3.1.26 DL-relay

3.1.27 reset

3.1.28 responding-DL-address

3.1.29 routing

3.1.33
3.1.34
3.1.35
3.1.36
3.1.37

3.1.38

3.2 Service convention definitions

3.1.30 segmenting %
3.1.31 DL-service
3.1.32

[7498-3]
[7498-1]
[7498-3]
[7498-1]
[7498-1]
[7498-1]
[7498-1]

7498-1]
[7498-3]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-3]
[7498-1]
[7498-1]
[7498-1]
[7498-1]

[7498-1]

This part of IEC 61158 also makes use of the following terms defined in ISO/IEC 10731 as they

apply to the Data Link Layer:

3.2.1 acceptor
3.2.2 asymmetrical service
3.2.3 confirm (primitive);

requestor.deliver (primitive)
3.2.4 deliver (primitive)

3.25 DL-confirmed-facility

Full document details: IEC TS 61158-3 1999
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3.2.6 DL-facility

3.2.7 DL-mandatory-facility

3.2.8 DL-non-confirmed-facility

3.2.9 DL-provider-initiated-facility

3.2.10 DL-provider-optional-facility

3.2.11 DL-service-primitive;
primitive

3.2.12 DL-service-provider

3.2.13 DL-service-user

3.2.14 DL-user-optional-facility

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

3.2.16 multi-peer

3.2.17 request (primitive);
requestor.submit (primitive)

3.2.18 requestor

3.2.19 response (prim_

3.2.20

3.2.21

3.3.1 DL-segment, Ik, local link

A single DL-subnetwork in which any of the connected DLEs may communicate directly, without
any intervening DL-relaying, whenever all of those DLEs that are participating in an instance of
communication are simultaneously attentive to the DL-subnetwork during the period(s) of
attempted communication..

3.3.2 extended link

A 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.
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3.3.3 node

single DL-entity as it appears on one local link.

3.3.4 bridge

DL-relay entity which performs selective store-and-forward and routing functions to.

a) to connect two or more separate DL-subnetworks (links) to form a unified
DL-subnetwork (the extended link); and

b) to provide a means by which two end systems can communicate, en_at least one of

the end systems is periodically inattentive to the interconnecting DL-s

3.3.5 sending DLS-user

DL-service user that acts as a source of DL-user-data.

3.3.6 receiving DLS-user

DL-service user that acts as a recipient of DL-user-data.

NOTE A DL-service user can be concurrentl

3.3.7 peerDLC

DL-simplex service..

3.3.8 muIti-pe

distinguished DL%-use ¢ publisher or publishing DLS-user, and a set of peer
but undistingyis n collectively as the subscribers or subscribing DLS-

efibing DLS-users can send to the publlshlng DLS-user (but not
er DLC always provides asymmetrical service. It may also be
L-simplex service, either from the publisher to the subscribers, or
the publisher.

NOTE 1 In this last case, the characterizations as publisher and subscriber are misnomers.
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.

3.3.9 DLSAP

distinctive point at which DL-services are provided by a single DL-entity to a single higher-layer
entity.

NOTE This definition, derived from ISO/IEC 7498-1, is repeated here to facilitate understanding of the critical
distinction between DLSAPs and their DL-addresses. (See figure 2.)
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DLS-user-entity DLS-user-entity

DLS-users

-

\
address DLSAP-

/ 7 1 \ .
DLSAP- DLCEP- group DL-
address

addresses addresses address

DL-layer DL-entity

Ph-layer

hips of DLSAPs, DLCEPs,
addresses and group DL-addresses

DL-addres gesi 2§ only one DLSAP within the extended link. A single DL-entity may
have multiple D yddresses associated with a single DLSAP.

3.3.11 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.

3.3.12 DL(SAP)-address

Either an individual DLSAP-address, designating a single DLSAP of a single DLS-user, or a
group DL-address potentially designating multiple DLSAPSs, each of a single DLS-user.

NOTE This terminology is chosen because ISO/IEC 7498-3 does not permit the use of the term DLSAP-
address to designate more than a single DLSAP at a single DLS-user.
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3.3.13 DLCEP-address

DL-address which designates either
a) one peer DL-connection-end-point; or

b) one multi-peer publisher DL-connection-end-point, and implicitly the corresponding set
of subscriber DL-connection-end-points

where each DL-connection-end-point exists within a distinct DLSAP and is associated with a
corresponding distinct DLSAP-address.

NOTE A DLCEP-address is an extension of the use of DL-addresses beyond that speg O/IEC 7498-3.

3.3.14 DLSEP-address
DL-address which designates a DL-scheduling-end-point within 2

NOTE This is an extension of the use of DL-addresses beyond that s
3.3.15 transaction

single DLPDU, or a sequence of two immediately
single DLS-user request.

3.3.16 initiator

attribute of a datum which provides an assessment of the temporal currency of that datum.
This attribute is of™pdrticular importance in sampled-data systems, which may need to make
decisions based on the timeliness, or lack of timeliness, of current data samples.

S

As a general rule, timeliness is a user attribute which can be affected negatively by the various
layers of the data transport system. That is, a datum which was timely when the requesting
user presented it to a data communications subsystem for transmission may become untimely
due to delays in the communications subsystem.

DL-timeliness is an attribute of a DLS-user datum relating the timing of a DLS-user/DLE
interaction which writes or reads that datum to one or more other (earlier) DLS-user/DLE
interactions.

NOTE These concepts also support migration from previous national standards.
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4 Symbols and abbreviations

DL- Data Link layer (as a prefix)

DLC DL-connection

DLCEP DL-connection-end-point

DLE DL-entity (the local active instance of the Data Link layer)
DLL DL-layer

DLPDU DL-protocol-data-unit

DLS DL-service

DLSAP DL-service-access-point

DLSDU DL-service-data-unit
DLSEP DL-schedule-end-point &

FIFO First-in first-out (Qqueuing me
oSl
Ph-
PhE
PhL

QoS
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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.

5.2 Parameters

Service primitives, used to represent service user/service provider inter ct|ons see ISO/IEC

10731), convey parameters that indicate information available in the us \feraction
This part of IEC 61158 uses a tabular format to describe the gcompon 3 of the
DL-service primitives. The parameters that apply to each group ice~primitjves are set

27 through
ervice parameter,

out in tables in clauses 2 through 4, 6 through 8, 13 through 21,
and a column each for those primitives and parameter-trafns i iof d by the DLS:

O the response primiive's

O the confirm primitivg :
NOTE The re' dcation, onfirm primitives are also known as requestor.submit, accep-
tor.deliver, acceptov/sybhmit) i imiti , i .

One parameter (6 part is Nsted ih each row of each table. Under the appropriate service
primitive coluprins, '8 ed to specify the type of usage of the parameter on the primitive

{rameter is a User option, and may or may not be provided depending on
the dynamic usage of the DLS-user. When not provided, a default value for
the parameter is assumed.

C — parameter is conditional upon other parameters or upon the environment of
the DLS-user.

Cu — 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 DLS-user. When permitted and not provided, a default
value for the parameter is assumed.

(blank) — parameter is never present.
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Some entries are further 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.

() indicates that the set of parameter values has an implicit order and that the pa-
rameter’s value is less than or equal to that of the parameter in the service primi-
tive to its immediate left in the table (that is, left by one or two columns).

b) an indication that some note applies to the entry

(n) indicates that the following note n contains
the parameter and its use.

In the diagrams which illustrate these
time-sequence relationships, and wav
ous.

5.3 ldentifiers

such identifiers |
purely local issue.
provide a descripti

sponding confirm primitive;

d) for referring within a request or response primitive to persistent DL-objects, such as
buffers and queues, which were created as the result of a previous DLS primitive; and

e) for referring within an indication or confirm primitive to persistent DL-objects which
were created as the result of a previous DLS primitive.

Adherence to the OSI principle of architectural layering necessitates the presumption of distinct
non-intersecting identifier spaces for the DLS-provider and each separate DLS-user, because
they may have non-overlapping local views. Consequently, DLS-user identifiers are required for
a) and e); while DL-identifiers are required for b), c) and d).
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6 Overview of the Data Link Service

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 regarding which configuration is available (for example, direct connection, or
indirect through one or more bridges) and which physical facilities are used (for example,
which of a set of diverse physical paths).

b) Transparency of transferred information The DLS provides fg e trandparent transfer

NOTE A DLS-user may segment arbitrary-length data into limit&d-
requests, and may reassemble received DLSDUs into those larg

loss of DLSDUs may occur. In case
employed, misordering can occur.

d) Quality of Service
request and to agref
means of QoS par

accuracy and@b'
i A e DLS-user to identify itself and to specify the DLSAPs
between which blished. DL-addresses have only regional significance

within a specific, D 0 . egnded DL-addresses have only regional significance within
a specificDL-s a set of bridged DL-segments. Therefore, it is not appropriate
to defipe a structure
NO equited to differentiate between the individual systems that are physically or logically
connectéd. to a mWti-puint data link and to differentiate between connections. For commonality with other

tween systems are/referred to as addresses. In a formal sense, this is an extension of the use of addresses
beyond that specified in ISO/IEC 7498-3.

f)  Scheduling. The DLS allows the set of DLS-users to provide some guidance on the
internal scheduling of the distributed DLS-provider. This guidance supports the time-critical
aspects of the DLS, by permitting the DLS-user some degree of management over when
opportunities for communication will be granted to various DLEs for various DLSAP-
addresses 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.
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6.1 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 coordination and routing services to the set of
interconnected DLEs.

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 (redundar¥) lin
bridge
DLE
DLE E?Z\ D&\ single link
bridge
DLE DLE
DLE secahd of paths
viding 2 sj glz(redu ant) lin
single path
single link
DLE DLE DLE
Figure 3 — Exa , IS@)rid syand the extended link
A single shared PhL-prowdere ications among the DLEs on a given path. A link
is made up of congeptuall 8 xample is shown in figure 3.
NOTE 1 A lin isti 3 than one Path is an instance of DL-redundancy. This is distinct from
Ph-redundancy, whi eCe jdd from the DLL and all DLEs due to the principles of layering

(ISO/IEC 7498-1).

NOTE 2 i are”connected to links and bridges interconnect links. Yet in a physical
sense, DLEg arexo ted t s and bridges interconnect paths. DL-communication-services are independ-
ent of the specific pa e and the DLS-user has no cognizance of any path multiplicity.

DL-names, known.cgnventionally as DL-addresses, are identifiers from a defined identifier
space — the DL-address-space — which serve to name objects within the scope of the data
link layer. Examples of such objects are data-link-service-access-points (DLSAPSs), data-link-
connection-end-points (DLCEPS), and data-link-entities (DLES).

The DL-address-space from which DL-addresses are drawn may be partitioned into sub-spaces
of DL-addresses

a) to cluster addresses 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
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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 4 own to be local
to a single DL-segment or a single DLE.

6.2.1 Functional partitioning of the DL-address-space
The space of DL-addresses may be partitioned functionally 0
a) DLE-specific DLSAP-addresses;

b) other DLSAP-addresses;

NOTE These addresses can designate jgté DLE within the entire set of

DL-interconnected DLEs.

c)

d) DLE-specific D

other DL@

a) DLE-specific DL-addresses, which are known to refer to objects within the scope of a
specific DLE, and which are allocable by that DLE;

b) DL-segment (link) specific but DLE-independent DL-addresses, which are known to
refer to objects within the scope of a specific DL-segment, and which are allocable locally by
the DL-address-space administrator for that DL-segment; or

c) DL-segment-independent DL-addresses, which are known to refer to objects within the
DL-connected set of DL-segments, and which are allocable by the DL-address-space
administrator for the connected set of DL-segments.

NOTE A DL-address-space administrator can always allocate a set of addresses to a subordinate administrator
for its sub-administration. For example, the DL-administrator for the entire set of DL-connected DL-segments
can allocate a contiguous block of unassigned DL-addresses to the DL-administrator for a specific DL-segment,
or to the local administrator within a single DLE.
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6.2.3 Routing-related partitioning of the DL-address-space

The space of DL-addresses may be partitioned to assist DL-routing activities as follows:
a) DLE-specific DL-addresses;
b) DL-segment (link) specific but DLE-independent DL-addresses; or

c) DL-segment-independent DL-addresses.

7 Types and classes of Data Link Service

There are four types of DLS:

a) a DL(SAP)-address, queue and buffer management
through 12);

b) a connection-mode data transfer service with four cla Q gefined in clauses
13 through 19);

c) a connectionless-mode data transfer ser,
clauses 20 through 24); and

constrain or i

ede the performance of the DLS.

Static QoS attributes are selected once for an entire type of DLS. Dynamic QoS attributes are
selected independently at each DL-service invocation. Semi-static QoS attributes are static
attributes for one type of DLS, and serve as defaults for corresponding dynamic attributes in
another type of DLS.

Most QoS attributes have default values which can be set by DL-management and then
overridden on a per-DLSAP-address basis by the DLS-user.

NOTE The existence of multiple levels of default QoS attribute values and of means of setting those default
values can simplify use of the DL-services. Some implementations of this DL-service may provide additional
levels of default QoS beyond those specified in this part of IEC 61158.

Four QoS attributes of the DL-data transfer services apply conceptually to both connection-
mode and connectionless operation. The DLS-user may specify values for these attributes
when binding a DLSAP-address to the DLS-user's DLSAP; any unspecified attributes will
assume the default values set by DL-management:
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a) Two of these four attributes are considered dynamic; their DLSAP-address-related
values serve merely as defaults for each appropriate DL-service-invocation, and can be
overridden on an instance by instance basis.

b) The third and fourth attributes are semi-static; they are static for connectionless
DL-services, but dynamic for all DLCEP-establishment requests and responses, where its
value serves merely as a default for each appropriate DL-service-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.

8.1 DLL priority (dynamic QoS attribute)

data that can be conveyed in a single DLPDU. This maximum is
specification.

The DL-protocol shall support three DLL priority leve
conveying a specified amount of DLS-user data
priorities with their corresponding ranges of conve\
highest priority to lowest priority

all be capable of
DU. The three DLL

a) urgent — capability of conveying\up to.64 S s per DLPDU;
b) normal — capability of conveyi r octets per DLPDU; and

c) time-available — capabiity of conveyi 56 DLS-user octets per DLPDU.

NOTE 1 URGENT and priority levels; TIME-AVAILABLE is considered a non-

time-critical pri@v
NOTE 2 DLCER & ay negotigte URGENT t0o NORMAL Or TIME-AVAILABLE, or NORMAL to TIME-
AVAILABLE.

The default Q@S \alue
AVAILABLE.

maximum time duratidon permitted for the completion of each related instance of a sequence of
connection-oriented DLS primitives:

a) the common maximum time for completion of

O a related sequence of DL-CONNECT primitives;
O a related sequence of DL-RESET primitives;
O a related sequence of DL-SUBSCRIBER-QUERY primitives; and

b) the maximum time for completion of a related sequence of DL-DATA primitives.
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Each connectionless service request specifies an upper bound on the maximum time duration
permitted for the completion of each related instance of a sequence of connectionless DLS
primitives:

c) the maximum time for completion of a related sequence of locally-confirmed
DL-UNITDATA primitives; and

d) the common maximum time for completion of

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

O a related sequence of DL-LISTENER-QUERY primitives; or
O an instance of the DL-UNITDATA-EXCHANGE service.

jits of 1 ms,
from 1 ms to 60s, inclusive. The value UNLIMITED provides\ compati prior OSI
protocols, and provides a means for DL-CONNECT requests_to remai~N

open” state. The completion status of “timeout” canne

2) between < itiati
unitdata-exchahge

8.3 DLPDU authentication (semi-static QoS attribute)

Each DLCEP establishment negotiation, and each connectionless data transfer, uses this
attribute to determine

a) a lower bound on the amount of DL-addressing information used in the DLPDUs that
provide the associated DLL data transfer services;

NOTE This has a slight impact on the residual rate of DLPDU misdelivery; more addressing information
reduces the potential for misdelivery.

b) 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; and

NOTE This continuing background transmission is known as residual activity .
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c) whether all related scheduling actions should be executed locally.

NOTE These last two aspects are of particular importance in safety systems.

The three levels specifiable, with their amounts of DL-addressing information, are:

1) ORDINARY — each DLPDU shall include the minimum permitted amount of addressing
information;

2) SOURCE — each DLPDU shall include a source DL-address where possible;

3) MAXIMAL — each DL-address shall include the maximal amount of addressing informa-
& ; and each
sending peer or publisher DLCEP of the DLC should maintain a L report of

The default QoS value can be set by DL-management; when n@ 3 b€ iS> ORDINARY.

8.4 DL-scheduling-policy (semi-static QoS attribute)

This attribute is static for connectionless serw . for connection-mode
services.

can defer any inter-DLS-user communjcati s a DL-DATA or DL-UNITDATA request
DLS-primitive until that defé [ ed DLS-user. A DL-COMPEL-SERVICE
request, specifying the affe
just a single deferred N
provide DLS-user inter

NOTE DLC s
services such as DI£S

NOTE i PLICIT 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 defer-
ral 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.

8.5 DL-timeliness (dynamic DLCEP QoS attributes)

This attribute applies only to retentive DL-buffers, to DLCEPs at which DL-buffers are bound,
and to those DLS-primitives which transfer DLS-user data to or from DL-buffers at such
DLCEPs.
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Each DLCEP establishment request, and each response, can specify DL-timeliness criteria
which are to apply to information sent from, or received into, retentive buffers at that DLCEP.
Four types of DL-timeliness can be supported: RESIDENCE timeliness, UPDATE timeliness,
SYNCHRONIZED timeliness, and TRANSPARENT timeliness. All four types of timeliness, and the
case where there is no timeliness, are shown in figure 4:

@C@
S
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Residence: Data is untimely unless read within the window

DL-Time w R Wr + DT
_} / / T T T
7 /7
0
DT
buffer write buffer read
start of time interval end oft e inteyval
Update: Data is untimely unless written within the mQ\\)
DL-Time S + D
T
—> / Z
0 7 /7
DT
synchronizing event buffer write
start of time interval end of time interval

Synchronized: ata is untimely t\wr\e@j then read within the window
DL-Time ST + DT

—>//h

0
DT
buffer read
end of time interval
&Nma timeliness is unchanged
None: Data is untimely
Legend

44— DL-event: DLS-user/DLE interaction, DL-buffer read, DL-buffer write, DL-timeout

<€ --------- > window size interval DT

Figure 4 — 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
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1) the moment when the buffer is written (by a DL-PuUT request primitive, or by
reception into the buffer at a DLCEP); and

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 e a2 DL-BUFFER-

RECEIVED indication or DL-BUFFER-SENT indication); and

2) the moment when the buffer is written (by a D
reception into the buffer at a DLCEP);

DL-timeliness = 0 < (WT-ST) < AT

3) th
transmission fr0

timeliness, but de€s not itself invalidate that timeliness. When no prior buffer timeliness
exists, the default timeliness value shall be TRUE.

e) No timeliness occurs when timeliness is not selected on a DLCEP. In such a case the
DL-timeliness attribute of DLS-user data always shall be FALSE.

The DL-time when the original buffer is written by a DL-PuUT request primitive also can be
conveyed to DLS-users which read a copy of the buffer. This DL-time is not available when the
buffer timeliness is FALSE.

NOTE DL-time is described in clauses 25 through 29.
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9 Facilities of the DL(SAP)-address, queue and buffer manage-
ment 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 ser interven-

tion; and

3) in facilitating DLS-user supervision of the timing of DLSDU-¢ eyance to peer
DLS-users;
b) A means for associating an individual DLSAP-addré group~RL-address, referred to
collectively as a DL(SAP)-address, with, and disassociati address from, the

Default values for some Quality of i QS or connection-mode and
connectionless data transfer serviceXusing ifi (SAP)-address can be specified

DL(SAP)-address.

c) A means hyw oksize are written to or read from a buffer, or read
from a FIFO

10 Model of

ment D
This pak o ses the abstract model for a layer service defined in clause 5 of
ISO/IEC 19© defines interactions between the DLS-user and the DLS-provider

that take place~at a DASAP. Information is passed between the DLS-user and the DLS-provider
by DL-service-primitivegs that convey parameters.

The DL(SAP)-address, queue and buffer management primitives are used to provide a local
service between a DLS-user and the local DLE. Remote DLEs and remote DLS-users are not
directly involved, so there is no need for the other primitives of ISO/IEC 10731. Therefore the
DL(SAP)-address, queue and buffer management services are provided by request (re-
guestor.submit) primitives with input and output parameters.
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11 Sequence of primitives at one DLSAP

11.1 Constraints on sequence of primitives

This subclause defines the constraints on the sequence in which the primitives defined in
clause 12 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 5.

primitives and parameters

Table 1 — Summary of DL(SAP)-address, queue and buffer mafia r&

Service Primitive Parameter

Buffer or Queue Creation DL-CREATE request (in
o
Buffer or Queue Deletion DL-DELETE request iV uffenor-qieue DL-identifier,
/\ t tal S)
DL(SAP)-address Activation DL-BINDXgquest ( (SAP)-address DLS-user-identifier,
DL -address,
L(SAP)-role,
ceiving-buffer-or-queue-bindings,
% ending-buffer-or-queue-bindings,

Default-QoS-as-sender,
t  Status,
[\ DL(SAP)-address DL-identifier)

(AN
DL(SAP)-address Dﬁz{ctiv%on\/\\QL-L}h@M\req st (in DL(SAP)-address DL-identifier)

Update Buffer v DLRuUT T u&( (in Buffer DL-identifier,
DLS-user-data,
DLS-user-data-timeliness,
{\ out  Status)
Copy Buffer or ueye DL-GET request (in Buffer-or-queue DL-identifier,

out  Status,
Reported-service-identification-class,
Reported-service-identification,
DLS-user-data,
DLS-user-data-timeliness)

NOTE DL-identifiMrameters are local and assigned by the DLS-provider and used by the DLS-user to
designate a specific DL(SAP)-address, DLCEP, schedule, buffer-or-queue to the DLS-provider at the DLS
interface. DLS-user-identifiers in parameters are local and assigned by the DLS-user and used by the DLS-
provider to designate a specific DL(SAP)-address, DLCEP, schedule, buffer-or-queue to the DLS-user at the
DLS interface.
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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
— > —>
7 essble | T LPUT request | i
possible _\J r DL-PUT request ‘
| DL-PUT request | | —P
—.,
| | | or |
‘ DL-U NITDATA request ‘ |
| — '
| or | | |
| | | |
| DL-U NITDATA indication | \
4 —
| possible | ‘
\ DL-GET request ‘ |
—> |
Dh:D ISCBNNECT/request
pogsible
-DELETE request
) —>
NOTE 1 Primitives wjthin the o reasscan\be repeated many times between instances of the primitives in
the enclosing areas
NOTE 2 The entireri act of the flg e is another alternative to the outlined area of the left-hand part of
the figure, and also ca S etween instances of the primitives in the left-hand enclosing
area.
NOTE 3 DL-Pupand primitives both can be used earlier and later than shown.
ence of primitives for the DL(SAP)-address,
ceue and buffer management DL-services
12 DL(SAP ress, queue and buffer management facilities

DL(SAP)-address management 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 6.) 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 queue buffer delivery
qUeUE  osi default) qUeUE  osi default)
A A A
local
\ 4 DLE
h 4
4
momer]
? -tar,
qugye
max
N
depth A rd

* l / 3 ; N~ [
DLSDU transmission DL Ure\cg&)n\)

Figure 6 — Supported methods of data manage 0 missigp/and delivery

12.1 Create

12.1.1 Function

NOTE This facilj a
standard.

Table 2 indi
DL-service.

e and parameters needed for the create buffer or queue

-and-queue-management Create primitive and parameters

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

Buffer-or-queue DL-identifier C
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12.1.2.1 Buffer-or-queue DLS-user-identifier
The buffer-or-queue DLS-user-identifier 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.

12.1.2.2 Queuing policy

The Queuing Policy parameter specifies whether to create either

data services; or

b) BUFFER-NR — a non-retentive buffer, which is set e
overwritten (as a single atomic action) by either the D
can be used only with the connectionless unitdata-ey

C) QUEUE — a FIFO queue of maximum de
DLSDUs, which will reject attempts
when full, and which can be used Wi

NOTE 1 Buffer and ¢
response primitives.

NOTE 2 An exp g
input bindings prqvide
bindings are not pefmy

at the DLCEP, or fro

Multiple inp

any time, wi buffer users of which source was involved. Multiple output bindings are
useful, e buffer among multiple users or to support differing-rate redistribution of
cache

Multiple input bindings are not useful for the reason stated in 2. Multiple output bindings are not useful; their
existence would leadNd non-intuitive semantics for the buffer.

NOTE 5 Buffers can be overwritten at any time, with complete loss of the prior contents except to those users
which had begun to read the prior contents of the buffer (via DL-GET request primitives or sending DLCEPSs)

before the overwriting begins. Therefore buffers are well suited for caching of distributed data, where it is
desired to retain the most recent value of received information, and are poorly suited for general messaging.

12.1.2.2.1 Maximum queue depth

The Maximum Queue Depth parameter is present when the Queuing Policy parameter has the
value QUEUE. When present, this parameter specifies K, the maximum number of items in the
associated queue. The supported values for this parameter shall include the values one (1),
two (2), three (3), and four (4).

NOTE Implementations of this DL-service may extend the range of this parameter to include
a) values greater than four (4); and

b)  the value zero (0), creating a null queue.
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12.1.2.3 Maximum DLSDU size

The Maximum DLSDU Size 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.

12.1.2.4 Status

The status parameter allows the DLS-user to determine whether the requested DL-service was
provided successfully, or failed for the reason specified. The value conveyé this parameter
will be as follows:

a) “success”;

b) “failure — insufficient resources”;
c) ‘“failure — parameter violates management con
d) “failure — number of requests violates manag

e) “failure — reason unspecified™

If the status is “successg
constraints:

It is not permitted to bind such a buffer so that it is written from two distinct sources.

2) If a BUFFER-NR Or QUEUE was created, then it can be read explicitly either

O by one priority of a sending DLSAP-address whose DL(SAP)-role is BASIC;
O by a sending DLCEP; or
O by a DLS-user through a DL-GET request primitive, if no other binding exists to

read the buffer.

It is not permitted to bind such a buffer or queue so that it is read by two distinct sinks.
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12.1.2.5 Buffer-or-queue DL-identifier

The buffer-or-queue DL-identifier parameter is present when the Status parameter indicates
that the DL-CREATE request primitive was successful. The buffer-or-queue DL-identifier
parameter gives the local DLS-user a means of referring to the buffer or queue in input

parameters of other local DLS primitives which convey the name of the buffer or queue from
the local DLS-user to the local DLE.

The naming-domain of the buffer-or-queue DL-identifier is the DL-local-view.

12.1.3 Sequence of primitives

The sequence of primitives in creating, later using, and eventually deleting fer or queue is
defined in the time sequence diagram of figure 5.

12.2 Delete

12.2.1 Function

The delete buffer or queue DL-service-primitive can be

created by an earlier create buffer or queue DL-service-prini
NOTE 1 This primitive can only be used to delete a buff
request primitive; it cannot be used to delete a buffer opqQt
actions.

NOTE 2 This facility may also be provided
standard.

12.2.2 Types of parameters

Table 3 indicates the pHn
DL-service.

ement Delete primitive and parameters

\/\ DL-DELETE Request
*’Qra}te{eF\Namz/ input output

\Quf%r\or%eue DL-identifier M

St\a\tu S M

12.2.2.1 Buffer-o e DL-identifier

The Buffer-or-queue DL-identifier 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 DLS-user may not delete a buffer or queue that is still associated with a DLSAP.

NOTE Such associations can occur only as a result of a DL-BIND request, or DL-CONNECT request or response,
or of DL-management action.

12.2.2.2 Status
The status parameter allows the DLS-user to determine whether the requested DL-service was

provided successfully, or failed for the reason specified. The value conveyed in this parameter
will be as follows:
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a) “success”;
b) “failure — resource in use”;
c) “failure — management-controlled resource”; or

d) “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 part of IEC 61158.

12.2.3 Sequence of primitives

The sequence of primitives in creating and later deleting a buffer or
time sequence diagram of figure 5.

12.3 Bind

12.3.1 Function

The bind DL(SAP)-address DL-service-primitive is used
a) to associate a DL(SAP)-address with the DLSAF ijh the primitive is invoked;

b) to establish the DL(SAP)'s rolg i \ ting in the DL-Unitdata and
DL-Unitdata-Exchange connectionless-servi SAP)-address;

c) to associate up to si i e buffers or non-retentive buffers or
limited-depth FIFO queues wi e s ities and directions of potential data transfer

d) to specify’defa ' ality of Service (QoS) attributes for connection-
mode and conrgeetic 2 rvices using the specified DL(SAP)-address.

DL-service.

12.3.2.1 DL(SAP)-address DLS-user-identifier

The DL(SAP)-address DLS-user-identifier 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 local DLS-user.

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

12.3.2.2 DL(SAP)-address

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

The DL(SAP)-role parameter constrains, as specified in table 5, the DL-connectionless
DL-UNITDATA and DL-UNITDATA-EXCHANGE service primitives that can be issued with this
DL(SAP)-address at the local DLSAP (to which this DL(SAP)-address is being bound). It also
constrains whether the DL(SAP)-address may have an associated DLCEP and the permitted
types of bindings (implicit queue, explicit queue or explicit buffer) to the DL(SAP)-address.
Permitted values for this parameter are specified in table 5.

Table 4 — DL(SAP)-address-management Bind primitive and parameters

DL-BIND Request
Parameter Name input outpm\
DL(SAP)-address DLS-user-identifier M/\\ (\

DL(SAP)-address

M\

DL(SAP)-role < \M\\\
%
N

Indicate-null-UNITDATA-EXCHANGE-transactions

\
~

Remote-DLSAP-address

Receiving-buffer-or-queue-bindings

e >
URGENT-buffer-or-queue DL-identifier f\\// /\ U

NORMAL-buffer-or-queue DL-@erﬁi'\er (\ 6 ( U U
TIME-AVAILABLE-buffer-or-queue L-id\.aqﬁﬁ{r \/ u

Sending-buffer-or-queue-binding

URGENT-buffer-yriqueue DL-idX\ntifi&{ \ CuU

NORMAL-buffeg\OI’-CbQ\L(e DL-i \r'riKer\) \\/ CuU
T|ME-AVA|LI/}BJ\E-b}£Qar-E)r-@}\e D\Nw cu

Default’QoS ka\% send% >
oL oy < U
DLL/m{Agi\muNon 'rmw

\1 D\L\NNE\\K D ET, DL-SUBSCRIBER-QUERY CuU

TN o

< \ w\lchlly\«ionfirmed DL-UNITDATA Ccu

\oanonfirmed DL-UNITDATA, Cu

DL-LYSTENERQUERY, DL-UNITDATA-EXCHANGE

DLMJthentication cu

DL-scheduling-policy CuU

Status

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
DLSAP- | DL(SAP)- | DLCEP DL-UniTpaTA UNITDATA-EXCHANGE
DL(SAP)-role agjdr_ess a_dd|_'ess permitted Request Indication Indicgtion
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 pessible)\delivery on receipt
EQ : explicit queue EB : explicit retentive or non-retentive buffer <\

The default value for this parameter is BASIC.

NOTE The roles of INITIATOR, CONSTRAINED RESPONDER, STRAMED RESPONDER support migration

from previous national standards.

12.3.2.3.1 Indicate-null-U NITDATA-E

The indicate-null-UNITDATA-EXCHANGE-tra i G —pdrameter is present when the
DL(SAP)-role parameter has the value/INITIATOR RAINED RESPONDER, OF UNCONSTRAINED
RESPONDER. When present i ‘ X-EXCHANGE-transactions parameter
specifies whether an insté GE transaction which occurs at this

remote peer DK thér DL-protocols in which all DLS-users are on the same

NOTE 1 Such@i -user that communication with the DLE of the addressed
unbridged local lin gs provided by a “live list”.

NOTE 2 UNITDAJA

12.3.2.3.2 R

The remote s parameter is present when the DL(SAP)-role parameter has the
value CONSTRA NED RESPUNDER. When present, this parameter specifies an individual DLSAP-
address, specify at the DL-UNITDATA-EXCHANGE service may be initiated only from the

specified DLSAP-addfress.

12.3.2.4 Receiving buffer-or-queue bindings

When present, 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
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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 shall
accommodate the maximum amount of DLS-user data permitted within a single DLPDU of the
priority corresponding to the binding, as specified in 8.1.

When the DL(SAP)-role parameter has the value INITIATOR, CONSTRAINED RESPONDER, Of
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 p©
that priority at that DLSAP-address.

12.3.2.4.2 NORMAL buffer-ox-queue DL 'de

When permitted, specifying a buffer-orsqiieue DLAid
gueue being bound to the i j

12.3.2.4.3 TIME-

When permitted,
gueue being bou

gueue DL-identifier results in the identified buffer or
e in reception at TIME-AVAILABLE priority.

returned by asuccessfutprior DL-CREATE request primitive (or DL-management action) that
created a buffer vr_queue that has not yet been deleted.

When the DL(SAP)-role parameter has the value BAsIC, 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 a default OSI queue.

NOTE If a queue is bound to the sending (DLS-user to DLS-provider) direction of data transfer at a DLSAP-
address at a specified priority, as in b) or c), then transmission of the queued DLSDUs in FIFO order will be
attempted, as appropriate, when the queue is non-empty.

When the DL(SAP)-role parameter has the value INITIATOR, CONSTRAINED RESPONDER, Of
UNCONSTRAINED RESPONDER, then
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