IEC 61158-3-1:2007(E)

IEC IEC 61158-3-1

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

Indusgtrial communication netwo
Part 3-1: Data-link layer service def



https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

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

Centre F

Aboutithe IEC

The Intgrnational Electrotechnical Commission (IEC) is the leading global orgapizatign tf ublishes
Internatipnal Standards for all electrical, electronic and related technologies.

About [EC publications

The technical content of IEC publications is kept under constant review-by F & make slre that you have the
latest edjtion, a corrigenda or an amendment might have been publisied.

= Cataldgue of IEC publications: www.iec.ch/searchpub
The IEC|on-line Catalogue enables you to search by a variety of i
It also gipes information on projects, withdrawn an ‘ t

ittee,...).

" |[EC Jyst Published: www.iec.ch/online _news/justpu
Stay up fo date on all new IEC publications. Just i i gl new publications released. Available
on-line and also by email.

" Electr¢pedia: www.electropedia.org
The world's leading online dictionary of electronic\and i taining more than 20 000 terms and dgfinitions
in Engligh and French, with equi i Iso known as the International Electrofechnical
Vocabulgry online.

® Custofner Service Centre: puww.i tS
i

If you wish to give us your feedbagk™on this puklicat d further assistance, please visit the Customef Service

IAQ or contact ys:
Email: cgc@iec.ch
Tel.: +41 22 919 02 1

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
https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

IEC IEC 61158-3-1

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

(¥

A\

Indugtrial communication netwo
Part 3-1: Data-link layer service de¥

ield ecifications —
Qn e ements

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X F

ICS 35.100.20; 25.040.40 ISBN 2-8318-9410-7


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

-2- 61158-3-1 © IEC:2007(E)

CONTENTS
O L L L @ T PP 7
L | 014 o To [ T3 {0} o R PRI 9
O T 7= o = = | 9
0.2 Nomenclature for references within this standard ... 9
T o7 0 o = 10
I T © 1= = PP
1.2 SPECITICALIONS (. it
L I O oY1) (o] o 1 F=Y T o Y TN
Ngrmative references..........coooiiiiiiiiii e NG
Terms, definitions, symbols, abbreviations and conventions
3.1 Reference model terms and definitions ................oo KN G DG
3.2 Service convention terms and definitions ..............ooc. N N N\ N 0 G
3.3 Data-link service terms and definitions.....................\ oo
3.4 Common symbols and abbreviations.................. Ko s O e e v e e e e Nenerneennnnns
3.8 Common conventions .......ccocvvviiiiieiiie e A NG G N T N N
4  Overview of the data-link layer service ...............fovio iy o NG e s Pe e,
4.1 General ..o (NG S A N e 19
4.2 Types and classes of data-li iCB.. ol NN e 21
4.3 Quality-of-service (QoS) attributes’x
SEIVICE Loiiiiiiiii e T I OAE SN e e e rnree et e ne e e e e en e ennennennenene e e fee 22
5 DLU(SAP)-address, queue and buffer managententdatas-link layer service .................|...... 27
5.1 Facilities of the rse angd buffer management data-link
layer ServiCe ... oo Nk e e e NN e r e e e 27
5.2 Model of the|D and buffer management data-link layer
=Y Y] oS N N e N NSRS ISR 27
5.3 Sequf imitives @hONENDLSAP ... 27
5.4 DL(SAP)-a6 fer management facilities .................... 29
6 Cdnnection-mode i ] V(o] S (PP 43
6.1 iities\of theSconnection-mode data-link layer service ..............cooovvvveen o, 43
6.2 ohnectioh-mode data-link layer service...........ccccoevviiviiinen fon, 44
6.3 ity QREonnection-mode ServiCe........coovvviiiiiiiiiiiiiiieiieecee e e 50
6.4 : S PAITIVES Lo e 56
6.9 Connection gstablishment phase........c.ocoooiiiiiiiii e e 66
6.6 Cohnection release phase.........ccccoviiiiiiiiiiiii e e 73
6.1 ~Data transferphase .........ooceiiiiiiiiiii e 79
7 Connectionless-mode data-link layer SErviCe ...........cooiiiiiiiiiiiiii e 90
7.1 Facilities of the connectionless-mode data-link layer service .............cc.ooieiiiinnnnn. 90
7.2 Model of the connectionless-mode data-link layer service..............cooooiiiiininnn. 91
7.3 Quality of connectionless-mode SErviCe ........coooiiiiiiiiiiii 92
7.4  Sequence Of PrimitiVes ... i e 93
7.5 Connectionless-mode fuNCLIONS ... .. ..o 95
8 Time and scheduling guidance data-link layer service .............ccoooiiiiiiiiiii 106
8.1 Facilities and classes of the time and scheduling guidance data-link layer
£ =Y Y o= 106
8.2 Model of the time and scheduling guidance data-link layer service........................ 107
8.3 Quality of scheduling guidance SErviCe............ccoiiuiiiiiii i 107

8.4 Sequence of primitives atone DLE ... ... 107


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

61158-3-1 © IEC:2007(E) -3-

8.5 Scheduling guidance fuNCHiONS ....... ..o 108

9 DL-ManagemeEnt SEIVICE ......ouiiii e e 119
9.1  Scope and iNherItaANCE . ....iii e 119
9.2 Facilities of the DL-management SErviCe.........cooiviiiiiiiiiiii e 119
9.3 Model of the DL-management SErVIiCe ........ccueiiiiiiiiiii e 119
9.4 Constraints on sequence of primitives.........c.oeiiiiiiiiii 119
S T - PP 120
S T T U 121
0.7 AT ON e 121
9.

Bibliog

Figure

Figure
Figure

Figure

Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure

Figure

for peg@

Figure|14 ~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 2).............coii, 64
Figure 15 — State transition diagram for sequences of DL-connection-mode service

primitives at @ DLCE P ... 65
Figure 16 — Peer DLC/DLCEP establishment initiated by a single DLS-user ........................... 71
Figure 17 — Multi-peer DLC/DLCEP establishment initiated by the publishing DLS-user.......... 71
Figure 18 — Multi-peer DLC/DLCEP establishment initiated by a subscribing DLS-user........... 72

Figure 19 — Multi-peer DLC/DLCEP establishment using known DLCEP addresses

initiated first by the publishing DLS-USEr .........ccoiiiiiiiii e, 72

Figure 20 — Multi-peer DLC/DLCEP establishment using known DLCEP addresses

initiated first by one or more subscribing DLS-USEers.........ccccovviiiiiiiiiiiiiiiiceeee, 72

Figure 21 — Peer DLC/DLCEP establishment initiated simultaneously by both peer DLS-

users, resultingin amerged DLC ..o 72


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

—4 - 61158-3-1 © IEC:2007(E)

Figure 22 — Multi-peer DLC/DLCEP establishment initiated simultaneously by both

publishing and subscribing DLS-users, resulting in a merged DLC ......................... 73
Figure 23 — Peer DLS-USer iNVOCAtION .......ooouiiiiiii e 75
Figure 24 — Publishing DLS-USEer inVOCatioN..........oouiiiiii e 75
Figure 25 — Subscribing DLS-user invoCation...........coiiiiiiii e 76
Figure 26 — Simultaneous invocation by both DLS-USErs...........cooiiiiiiiie e, 76
Figure 27 — Peer DLS-provider inVOCatioN...........cciiiiiiiii e 76
Figure 28 — Publishing DLS-provider invoCation ..........cc.ooiiiiiiiiiii e 76
Figure 29 — Subscribing DLS-provider invocation ............ccoiiiiiiiiiiii e 76
Figure|30 — Simultaneous peer DLS-user and DLS-provider invocations ...../.....x......4 . ]...... 76
Figure|31 — Simultaneous publishing DLS-user and DLS-provider invocations ...\ ... 76

Figure|32 — Simultaneous subscribing DLS-user and DLS-provider i ! AR TN R 76

Figure|33 — Sequence of primitives in a peer DLS-user rejection gfe
establishment attempt ... N NG e NG e ] 77

Figure|34 — Sequence of primitives in a publishing DLS-us
establishment attempt
Figure
Figure

Figure

Figure|38 — Sequence of pri

Figure|39 — Sequence |of prifijti

DL-CoON

Figure S-user cancellation of a DLC/DLCEP
er's DL-DISCONNECT indication arrives after
................................................................................. 78
Figure ¢ imitiyes in a DLS-user cancellation of a DLC/DLCEP
ishy mpt: subscriber’s DL-DISCONNECT request arrives after
equest has been communicated to the publisher.........................|...... 79
Figure — Se¥y of primitives for a CLASSICAL or DISORDERED peer-to-peer queue-
............................................................................................ 81
Figure |43 Sequence of primitives for an ORDERED or UNORDERED peer-to-peer, or an
UNORDERED subscriber-to-publiSher queue-to-queue daia ransier ..........cc.cccooveneeenn. 81
Figure 44 — Sequence of primitives for a publisher-to-subscribers queue-to-queue data
L= 115 1Y PP 81
Figure 45 — Sequence of primitives for a failed queue-to-queue data transfer......................... 82
Figure 46 — Sequence of primitives for an ORDERED or UNORDERED peer to peer, or an
UNORDERED subscriber to publisher, buffer to buffer data transfer............................ 83
Figure 47 — Sequence of primitives for a publisher to subscribers buffer to buffer data
BP AN S O Lo 83
Figure 48 — Sequence of primitives for an ORDERED or UNORDERED peer to peer, or an
UNORDERED subscriber to publisher, buffer to queue data transfer............................ 83
Figure 49 — Sequence of primitives for a publisher to subscribers buffer to queue data
BP AN S O Lo 83

Figure 50 — Sequence of primitives in a peer DLS-user initiated Reset................oooeeiiiin. 87


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

61158-3-1 © IEC:2007(E)

Figure 51 — Sequence of primitives
Figure 52 — Sequence of primitives
Figure 53 — Sequence of primitives

Figure 54 — Sequence of primitives
Reset

Figure 55 — Sequence of primitives
Figure 56 — Sequence of primitives
Figure 57 — Sequence of primitives
Figure 58 — Sequence of primitives

—-5—

in a publishing DLS-user initiated Reset
in a subscribing DLS-user initiated Reset
in a simultaneous peer DLS-users initiated Reset
in a simultaneous multi-peer DLS-users initiated

in a peer DLS-provider initiated Reset
in a publishing DLS-provider initiated Reset

in a subscribing DLS-provider initiated Reset.............

in a simultaneous peer DLS-user and DLS-provider

A RS e s
Figure|59 — Sequence of primitives
provider initiated Reset..........coooiiiii AN A NN
Figure
provider initiated Reset.........cooiiiiiiiii e NG NG N N e NG e
Figure|61 — Sequence of primitives for Subscriber Query
Figure
unitdata exchange .........ccooeviiiiiiiiiiiii e N e N Y
Figure|63 — Summary of DL-connectionless-mode sefvic
diagrams .......cooveiiii
Figure|64 — State transition diagram fe
one DLSAP ... N NN AN YN L 95
Figure
...... 98
Figure
...... 99
Figure
...... 99
Figure .104
Figure .105
Figure
..108
Figure ..110
Figure 112
Figure .. 116
Figure .. 119
Table 1 — Summary of DL(SAP)-address, queue and buffer management primitives and
= 1= Y0 0= (= 28
Table 2 — DL-buffer-and-queue-management create primitive and parameters....................... 30
Table 3 — DL-buffer-and-queue-management delete primitive and parameters........................ 33
Table 4 — DL(SAP)-address-management bind primitive and parameters .....................c..... 34
Table 5 — DL(SAP)-role constraints on DLSAPs, DLCEPs and other DLS Primitives............... 35
Table 6 — DL(SAP)-address-management unbind primitive and parameters ........................... 38
Table 7 — DL-buffer-management put primitive and parameters ................coocoviiiiiiicciene, 39
Table 8 — DL-buffer-and-queue-management get primitive and parameters............................ 40
Table 9 — Relationships between abstract queue model objects ..., 46
Table 10 — Attributes and class requirements of DLCEP data delivery features ...................... 52


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

-6- 61158-3-1 © IEC:2007(E)

Table 11 — Summary of DL-connection-mode primitives and parameters (portion 1)............... 57
Table 12 — Summary of DL-connection-mode primitives and parameters (portion 2)............... 58
Table 13 — DLC / DLCEP establishment primitives and parameters (portion 1)....................... 67
Table 14 — DLC / DLCEP establishment primitives and parameters (portion 2)....................... 67
Table 15 — DLC / DLCEP release primitives and parameters..............coooiiiiiiiiinincicn, 74
Table 16 — Queue data transfer primitive and parameters.............coooiiiiiiiii 79
Table 17 — Buffer sent primitive and parameter...........ooiiii 82
Table 18 — Buffer received primitive and parameter..............ocooiiiii i, 82
Table 19 — DLC/DLCEP reset primitives and parameters (portion 1) .......ooeeveeieeiieiieeeeeeeeiennnnn. 84

Table 20 — DLC/DLCEP reset primitives and parameters (portion 2)
Table 21 — Subscriber query primitives and parameters..................... .S LLONAO -
Table 22 — Summary of DL-connectionless-mode primitives and para

Table 23 — DL-connectionless-mode unitdata transfer primitives
Table 24 — DL-connectionless-mode unitdata exchange primi
Table 25 — Listener query primitives and parameters ..... .
Table 26 — Summary of DL-scheduling-guidance primj
Table 27 — DL-time primitive and parameters.......\...2. /.
Table 28 — DL-scheduling-guidance Cg
Table 29 — DL-scheduling-guidance Sche

Table 30 — DL-scheduling-guidance Cayicel Sche

Table $1 — DL-scheduling-guidance Sut % :
Table 32 — Summary of Dk-m i primitivesyand parameters............coeeeeeeeennnnnn. ....120
Table $3 — DLM-Set prjimiti AN ERE S ol ....120

Table $4 — DLM-(st 3Ne ame PP 121
Table 35 — DLM- e andkparameters. ... ... 122

Table $6 — DLM-Eyer i d paremeters...........coooo ...123



https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

61158-3-1 © IEC:2007(E) -7-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-1: Data-link layer service definition — Type 1 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for tandardizai Mprising
all npational electrotechnical committees (IEC National Committees). promote
interpational co-operation on all questions concerning standardization in the eleg elds. To
this fend and in addition to other activities, IEC publishes International Standards, { Mjcations,
Technical Reports, Publicly Available Specifications (PAS) and Guide Bs “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; Nati i interested
in the subject dealt with may participate in this preparatory work. nd non-
governmental organizations liaising with the IEC also participate in Ahi closely
with |the International Organization for Standardization (ISO) in accordanoe 9 ined by
agrepment between the two organizations.

national
from all

2) The formal decisions or agreements of IEC on technical mat
conslensus of opinion on the relevant subjects since eac
interpsted IEC National Committees.

National
t of IEC
for any

! Natioral €omnjittees undertake to apply IEC Publications
Y| heir national and regional publications. Any dijergence
ponding lional Or regional publication shall be clearly ind|cated in

3) IEC |Publications have the form of reco
Committees in that sense. While all reaso
Publ|cations is accurate, IEC cannot be h
misipterpretation by any end user.

4) In ofder to promote international uniformi
trangparently to the maxim
between any IEC Publicatia

the latter.

5) IEC s-approval and cannot be rendered responsible|for any
equi ublication.

6) Allu pe tk st edition of this publication.

7) No | mployees, servants or agents including individual experts and
mem € National Committees for any personal injury, property damage or
othe whether direct or indirect, or for costs (including legal fges) and
exp¢ use of, or reliance upon, this IEC Publication or any other IEC
Publ

8) Atte t 'e references cited in this publication. Use of the referenced publicgtions is
indig| S \

9) Atteption™ W to, the possibility that some of the elements of this IEC Publication may be the sibject of
patent ri ~EC shal\not be held responsible for identifying any or all such patent rights.

NOTE [se of some of the associated protocol types is restricted by their intellectual-property-right holdefs. In all
cases, the commltment to limited release of mtellectual property rlghts made by the holders of those rightq permits
a particl y proteeets in type
combinations as specn‘led explrcntly in the IEC 61784 series. Use of the various protocol types in other combinations
may require permission of their respective intellectual-property-right holders.

International Standard IEC 61158-3-1 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This first edition and its companion parts of the IEC 61158-3 subseries cancel and replace
IEC 61158-3:2003. This edition of this part constitutes an editorial revision.

This edition includes the following significant changes from the previous edition:

a) deletion of the former Type 6 fieldbus, and the placeholder for a Type 5 fieldbus data-link
layer, for lack of market relevance;

b) addition of new types of fieldbuses;
c) division of this part into multiple parts numbered 3-1, 3-2, ..., 3-19.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/473/FDIS 65C/484/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 publication has been drafted in accordance with ISO/IEC Directives, Part 2.

NOTE Slight variances from the directives have been allowed by the IEC Central Office to provide continuity of

subclause numbering with prior editions.

The cdmmittee has decided that the contents of this publication will remai
maintenance result date indicated on the IEC web site under http://we
related to the specific publication. At this date, the publication will be:

* recpnfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amgnded.

NOTE [The revision of this standard will be synchronized with thé othex par

The list of all the parts of the
commynication networks — Fieldbus s

he general

e |[EC web site.

ntil the
e data

Hustrial
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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 described in IEC/TR 61158-1.

Throughout the set of fieldbus standards, the term “service” refers to the abstract capability
provided by one layer of the OSI Basic Reference Model to the layer immediately above. Thus,
the data-link laver service defined in this standard is a conceptual architectural service,
indepepdent of administrative and implementation divisions.

0.2 Nomenclature for references within this standard

Clause rdinate
subcla of the
annex.

Subclauses can be referenced in their entirety, includjig any>subdrdinate “N.M”
or “N.N 8¢ WH of the
subcla vels of
subcla

When ate btween
the clquse or subclause heading and ffs first stboxd d in its
entiret Stated
differe use or
subcla

NOTE [This nomenclature a means of\yeferencing—text in hanging clauses. Such clauses existed in earlier
es. Those\hanging clauses are maintained in this edition to minipize the

editions|of IEC 61158~3, .
disruptign to existig ationg p ional stapdards and consortia documents which reference that prior
subclaugse numberings
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-1: Data-link layer service definition — Type 1 elements

1 Scope

1.1 Overview

007(E)

This j
commy
used t
are req
actiong

attendant risk to equipment, plant and possibly human life.

This sfandard defines in an abstract way the externally

fieldbu

a) the

b) the
tak

c) theli

The pu

e the
laye

. syT\ems manage ent a
ma agemen

art of IEC 61158 provides common elements for basic tim
nications between devices in an automation environment. Th
b represent the presence of a time-window, within which one
uired to be completed with some defined level of certainty. F3
within the time window risks failure of the application

5 data-link layer in terms of

e and

between the data-link layer and s

saging

itjcal” is

pctions
ecified
S, with

Type 1

i¢h they

ystems

1.2 Specificatio

The prjncipal tandard is to specify the characteristics of conceptual data-link
layer dervice it t ritical communications, and thus supplement the OS| Basic
Referenc L iding” the development of data-link protocols for timejcritical
commuyn econdary objective is to provide migration paths from previously gxisting
industrjal commuNicationsprotocols.

This gpecification ~Yhay be used as the basis for formal DL-Programming-Inteffaces.
Nevertheless, it is not a formal programming interface, and any such interface will rjeed to

addres

a) the
b) the

S Implementation 1Issues not covered Dy this specification, Including

sizes and octet ordering of various multi-octet service parameters;

correlation of paired request and confirm, or indication and response, primitives.

1.3 Conformance

This standard does not specify individual implementations or products, nor does it constrain the
implementations of data-link entities within industrial automation systems.

There is no conformance of equipment to this data-link layer service definition standard.
Instead, conformance is achieved through implementation of the corresponding data-link
protocol that fulfills the Type 7 data-link layer services defined in this standard.
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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 7498-1, Information technology — Open Systems Interconnection — Basic Reference

Model:

The Basic Model

ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference

Model:

Naming and addressing

ISO/IELC 10731:1994, Information technology — Open Systems Intercon bntions
for the|definition of OSI services
3 Tenms, definitions, symbols, abbreviations and cony¥en
For thg purposes of this document, the following terms, definjtio bols, apbreviatigns and
converjtions apply.
3.1 Reference model terms and definitions
This standard is based in part on the O/IEC 7498-1 and I$O/IEC
7498-3, and makes use of the following te
3.1.1 pL-address [7498-3]
3.1.2 pL-address-mapp [7498-1]
3.1.3 talled-DL-address [7498-3]
3.1.4 :alling- : [7498-3]
3.1.5 [7498-1]
3.1.6 [7498-1]
3.1.7 [7498-1]
3.1.8 [7498-1]
3.1.9 [7498-1]
3.1.10| Dl-connectionless-mode transmission [7498-1]
3.1.11 correspondent (N)-entities [7498-1]
correspondent DL-entities (N=2)
correspondent Ph-entities (N=1)
3.1.12 DL-duplex-transmission [7498-1]
3.1.13 (N)-entity [7498-1]
DL-entity (N=2)
Ph-entity (N=1)
3.1.14 DL-facility [7498-1]
3.1.15 flow control [7498-1]
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3.1.16 (N)-layer [7498-1]
DL-layer (N=2)
Ph-layer (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 [7398-1]
3.1.22| primitive name [7498-3]
3.1.23| DL-protocol 8-1]
3.1.24| DL-protocol-connection-identifier [7498-1]
3.1.25| DL-protocol-data-unit [7498-1]

3.1.26 | DL-relay [74198-1]

3.1.27 | reset [7498-1]
3.1.28| responding-DL-address [7498-3]
3.1.29| routing [7498-1]

[7498-1]

3.1.30| segmenting

3.1.31| (N)-service
DL-service (

[74198-1]

3.1.32 [7498-1]
3.1.33 [7498-3]
3.1.34 [7498-1]
3.1.35| DL-serviece-data-unit [7498-1]
3.1.36| DL<simplex-transmission [74|98-1]
3.1.37 DL-subsystem [7498-1]
3.1.38 systems-management [7498-1]

3.1.39 DLS-user-data [7498-1]
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3.2 Service convention terms and definitions

This standard 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 geftver(primitive)
3.2.5 pL-confirmed-facility

3.2.6 PL-facility
3.2.7 PL-local-view

3.2.8 pL-mandatory-facility

3.2.9 pL-non-confirmed-facility

3.2.10| DL-provider-initiated-facility

3.2.11| DL-provider-optional-facility

3.2.12| DL-service-primitive;
primitive

3.2.13| DL-service-provi
3.2.14

3.2.15

3.2.16

3.2.17

3.2.18

3.2.19| requestor

3.2.20 response (pliln;t;vc),
acceptor.submit (primitive)

3.2.21 submit (primitive)
3.2.22 symmetrical service
3.3 Data-link service terms and definitions

3.31
bridge, DL-router
DL-relay entity which performs selective store-and-forward and routing functions

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, when at least one of the


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

- 14 - 61158-3-1 © IEC:2

end systems is periodically inattentive to the interconnecting DL-subnetwork;

and also provides time synchronization among the links to which it is forwarding

3.3.2
DLCEP-address
DL-address which designates either

a) one peer DL-connection-end-point; or

007(E)

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 j§ associated|with a
corresponding distinct DLSAP-address
NOTE [This is an extension of the use of DL-addresses beyond that specified in IS wie 1)
DLS-user-entity
DLS-ysers
DLCEP DLCEP DLCEP
DLSAP DLSAP 2\
] o )
‘ N
;e \ ;‘ DLEEP- QY - ! A
7 s | address N . 1 \
DLSAP- DLCEP- \\ grotp DL- DLCEP-  DLSAP-
addrgsses addresses \ address address ~ addregs
‘ o~
4
DL-layer ‘ DL-entity
NN .
DL-path DL-path
(\ PhSAP PhSAP
X &

Ph-lay
NOTE 1 and PhSAPs are depicted as ovals spanning the boundary between two adjacent layers.
NOTE 2 depicted as designating small gaps (points of access) in the DLL portion of a DLSAP. A
DLCEP-pddress also designates a specific point of information flow (its DLCEP) within the DLSAP.
NOTE 3L-A rgteDBlent av—have tHiste-PLSAR addressesanrdgroun-Pladdressesassoes asingle
DLSAP.

NOTE 4 Figure 1 also shows the relationships of DL-paths and PhSAPs.

Figure 1 — Relationships of DLSAPs, DLSAP-addresses,
DLCEPs, DLCEP-addresses, DLSEP-addresses and group DL-addresses
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3.3.3

DL-segment, link, local link

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

3.34

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 und b critical
distinctipn between DLSAPs and their DL-addresses.

3.3.5

DL(SAP)-address

either pn individual DLSAP-address, designating a single DLSAP i r, or a

group PL-address potentially designating multiple DLSAPs, eachof a

NOTE [This terminology is chosen because ISO/IEC 7498-3 does not pe
designafle more than a single DLSAP at a single DLS-user.

n DLSAP-address to

3.3.6
(individual) DLSAP-address
DL-address that designates only one D

NOTE A single DL-entity may have multiple DLSAP-addre

3.3.7
DLSER-address
DL-address which designa

NOTE ire 1.)

3.3.8

extend
DL-suk | set of links interconnected by DL-relays, sharing a
single 2, in which any of the connected DL-entitiep may
communi > er, eithér directly or with the assistance of one or more of those
interve

NOTE

3.3.9
frame
deningted synonym>or DLPDU

3.3.10

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

3.3.11

initiator

DLE role in which a DLE sends a DLPDU to a peer responder DLE, which immediately sends a
reply DLPDU back to the initiator DLE (and potentially to other DLEs) as part of the same
transaction.

NOTE Some prior national standards have referred to this role as a “master” role.
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3.3.12

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.

NOTE 2 _TIhe rnlhliehing DI S-user may need ta nmr\lny cantral of its rnlhliehing rate _hecause a subscribi g DLS-
user carlnot exert either flow or rate control on its publishing peer entity. Similar considerations a scribing
DLS-usdgrs with respect to their sending DLSDUs to the publishing DLS-user.

3.3.13
node
single PL-entity as it appears on one local link

3.3.14

peer DLC

point-tp-point DL-connection offering DL-duplex-trafismijssio -users
where [each can be a sending DLS-user, and each\as @ v Able to

exert flow control on its sending peer

NOTE R peer DLC is negotiated to provide el LC may
also be pegotiated to provide only DL-simplex ser¥ce.

3.3.15
receiving DLS-user
DL-seryice user that acts

NOTE R DL-service user ¢
3.3.16 Q
responder

DLE rdle in which g
peer injitiator DL

from a

NOTE pome priorn

3.3.17
sending ¢
DL-seryice user

3.3.18
timeliness Dl -timeliness
attribute of a datum which provides an assessment of the temporal currency of that datum, of
particular importance in sampled-data systems, which may need to make decisions based on
the timeliness, or lack of timeliness, of current data samples

NOTE 1 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.

NOTE 2 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 3 These concepts also support migration from previous national standards.

3.3.19

transaction

single DLPDU, or a sequence of two immediately consecutive related DLPDUs, resulting from a
single DLS-user request
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NOTE 1 The DLE sending the first DLPDU of the transaction is known as the initiator; the DLE which sends the
second DLPDU of the transaction, if any, is known as the responder.

NOTE 2 A DL-entity can be both an initiator and a responder in the same transaction.

3.4 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.

3.41 DL- Data-link layer (as a prefix)

3.4.2 DLC DL-connection

3.4.3 PLCEP Dl -connection-end-point

3.4.4 PDLE DL-entity (the local active instance of the data-link layer)
3.4.5 PLL DL-layer

3.4.6 pLPCI DL-protocol-control-information

3.4.7 PLPDU DL-protocol-data-unit

3.4.8 pPLM DL-management

3.4.9 DLME

3.4.10
3.4.11
3.4.12
3.4.13
3.4.14
3.4.15
3.4.16
3.4.17
3.4.18 -entity (the local active instance of the Physical layer)

3.4.19| PhL Ph-layer

3.4.20( QoS Quality-of-service

3.5 Common conventions
3.5.1 Basic conventions

This standard 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.

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

This standard uses a tabular format to describe the component parameters of the DLS
primitives. The parameters that apply to each group of DLS primitives are set out in tables
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throughout the remainder of this standard. Each table consists of up to six columns, containing
the name of the service parameter, and a column each for those primitives and parameter-
transfer directions used by the DLS:

— the request primitive’s input parameters;

— the request primitive’s output parameters;

— the indication primitive’s output parameters;

— the response primitive’s input parameters; and

— the confirm primitive’s output parameters.

NOTE The request, indication, response and confirm primitives are also known as requestor.submit,
acceptof:

One parameter (or part of it) is listed in each row of each table. Under service
primitiTe columns, a code is used to specify the type of usage of the imitive
and parameter direction specified in the column:

M — parameter is mandatory for the primitive;
U — parameter is a user option and may oKmayngt t i ing on
the dynamic usage of the DLS-user,\Ahen RO 2 qlue for

the parameter is assumed;

C — parameter is conditional upon ¢ hent of

the DLS-user;

CU — rmitted
s. or wpor’ the environment of th¢ DLS-
on the
ided, a
defaulin
(blank) —
Some

eter is semantically equivalent to the parameten in the
mediate left in the table;

e’ is less than or equal to that of the parameter in the service
iy |ve to\ts immediate left in the table (that is, left by one or two columr]s);

&S the set of parameter values has an implicit order and that the
ber's value is greater than, or equal to, that of the parameter in the gervice
e to its immediate left in the table (that is, left by one or two columng).

b) an ipdieation 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
contemporaneous.

3.5.2 Identifiers

Many of the DLS primitives specify one or more identifier parameters that are drawn from
either a local DL-identifier space or a local DLS-user-identifier space. The existence and use of
such identifiers in an implementation of the services specified in this standard is a purely local
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issue. Nevertheless, these identifiers are specified explicitly in these primitives to provide a
descriptive means

a)
b)

c)

of cancelling (aborting) an outstanding request primitive before receiving its corresponding
confirm primitive;

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

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-in = = ecause
they mpy have non-overlapping local views. Consequently, DLS-user identifiers red for
a) and|b); while DL-identifiers are required for c).

4.1 Gepneral
The DLS provides for the transparent and reliable

makes|the way that supporting communications resg
users.

In partjcular, the DLS provides for the ollowing

a)

d)

Overview of the data-link layer service

gers. It
e DLS-

he DLS relieves DLS-users ffom all
ble (for example, direct connection, or

Indd
dire

indi ical facilities are used (for eample,
whi

Tra S ioh-~\Jhe DLS provides for the transparent transfer of
DL f format or coding of the information, ngr does
it e s 8 _or>meaning of that information. It may, hdwever,
restrict the a IN| al be transferred as an indivisible unit.

NOT fhitrqry“length data into limited-length DLSDUs before making DLS
reqy €

Reli relieves the DLS-user from concerns regarding injsertion
or g squested, loss, duplication or misordering of data, whi¢ch may
occjr, 3s€s\ of Wwirecovered errors in the data-link Layer, duplication or Joss of
DLSE ndy ogelr. Incases where protection against misordering of data is not employed,
mis i 8

NOT plicate, lost or misordered DLSDUs may be performed by DLS-users.
Quglity-of-service (QoS) selection. The DLS provides DLS-users with a means to rlequest
and|to.agree upon a quality of service for the transfer of data. QoS is specified by means of
QoS parameters representing aspects such as mode of operation, transit delay, accuracy
and reliability.

Addressing. The DLS allows the DLS-user to identify itself and to specify the DLSAPs
between which a DLC is to be established. DL-addresses have only regional significance
within a specific DL-segment. Extended DL-addresses have only regional significance within
a specific DL-subsystem over a set of bridged DL-segments. Therefore, it is not appropriate
to define a global addressing structure.

NOTE The DLS is required to differentiate between the individual systems that are physically or logically
connected to a multipoint data-link and to differentiate between connections. For commonality with other
service definitions, this mechanism is referred to as addressing and the objects used to differentiate between

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.

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
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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.

4.1.1 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 sefj of interconnected DLEs.

A DL-gegment consists of a set of DLEs, all of which are connected\di ¥ (that 18, without
intervening DL-relay entities) to a single shared logical communica S n as a
link.
A link| (logical communications channel) consists of ong ally indepgndent,
logically parallel, cooperatively scheduled, real commupnication S ch are knpwn as
paths.
First 0 path
Bridge prowiding a(single (rgdupdant) link
DLE
b{ \/DLE DLE Sifgle link
riage
DLE DLE
N D S d of two paths
pyoviding a single (redundant) link
Single gath

Single link
ingle Iin DLE b.ui\ E}N\
AN

athhs, links, bridges, and the extended link

A single$ha Rli~provider enables communications among the DLEs on a given path| A link
is madp ‘

NOTE 1| A link-consisting of more than one path is an instance of DL-redundancy. This is distipct from
Ph-redupdancy,; whichis_rlecessarily hidden from the DLL and all DLEs due to the principles of layering (ISO/IEC
7498-1))

NOTE 2—hr=togicatsense, DtEsare commectedtotimks—amndbridges—mtercommect timks—Yetmaphysical sense,
DLEs are connected to paths and bridges interconnect paths. DL-communication-services are independent of the
specific path employed, and the DLS-user has no cognizance of any path multiplicity.

4.1.2 Overview of DL-naming (addressing)

DL-names, known conventionally 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 layer-service-access-points (DLSAPs), 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 subspaces
of DL-addresses:

a) to cluster addresses of the same generic function, such as
1) DLSAP-addresses naming specific DLSAPs;
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DL-addresses naming groups of DLSAPs;
DL-addresses designating one or more DLCEPSs; and
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-

3)

locality; or
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

sing
4.1.2.1
The sp

a) DLH

b) othg

NO7
DL-

NOT
d) DLE
e) othg
f) spe
g) spe
4.1.2.2
The sp
a) DLE

spe

b) DL-
objd
DL-

c) DL-
DL-
adn

NOTE

o Dt-Segmentora single DLE

Functional partitioning of the DL-address-space

ace of DL-addresses may be partitioned functionally as follows

-specific DLSAP-addresses;
r DLSAP-addresses;

[E These addresses can designate at most one DLSAP wj
nterconnected DLEs.

-specific DLCEP-addresses;
r DLCEP-addresses;
Cific aspects of a specific DLE; o

ace of DL@
-specific DL<4

Cific DLE, a

e of a

its sub-

segme inK) 'S -independent DL-addresses, which are known to fefer to
cts inthe 3, specific DL-segment, and which are allocable locally|by the
addres ~ ator for that DL-segment; or

56 dent DL-addresses, which are known to refer to objects within the
connested, set ofDL-segments, and which are allocable by the DL-address-space
inistrator¥qr the connected set of DL-segments.

A DL-address-space administrator can always allocate a set of addresses to a subordinate adminis{rator for
hdministration. For example, the DL-administrator for the entire set of DL-connected DL-segmgnts can

allocate a configuous block of unassigned DL-addresses to the DL-administrator for a specific DL-segment, or to
the local administrator within a single DLE.

4.1.2.3

The sp

Routing-related partitioning of the DL-address-space

ace 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.

4.2 Types and classes of data-link layer service

There are four types of DLS:

a) a DL(SAP)-address, queue and buffer management service (defined in Clause 5);
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b) a connection-mode data transfer service with four classes of service (defined in Clause 6);

c) a connectionless-mode data transfer service with three classes of service (defined in
Clause 7); and

d) a time and transaction scheduling service (defined in Clause 8).

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 Classes of service are defined in detail in the clause which describes a specific type of DLS.

A DL-management service (DLMS) is defined in Clause 9.

4.3 Qupality-of-service (QoS) attributes common to multiple types o
service

A DLStuser may select, directly or indirectly, many aspects of ik ari i rvices.
The term quality-of-service (QoS) refers to those aspects that{are tmderSthe di ntrol of
the DUS-provider. QoS can only be properly determined whk es not
constrain or impede the performance of the DLS.

Static QoS attributes are selected once for an entirg ; ) es are

selectgd independently at each DLS invocation. [-statj A ributes

for ong ): r type

of DLS].

Most QoS attributes have default valjdes whit d then

overridden on a per-DLSAP-address b

NOTE [The existence of multiple levels 6f defa > t values

can simplify use of the DLS. Sk ult QoS

beyond those specified in tHis\standa

Four QoS attrib f nlection-

mode pnd connegctjo £butes

when pinding a DL& s will

assumg the defa

a) Twd A values
serye me te for @ on an
instantehy\inst 3

b) The ' LS, but
dyngamic fo 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.

4.3.1 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:
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a) URGENT — capability of conveying up to 64 DLS-user octets per DLPDU;
b) NORMAL — capability of conveying up to 128 DLS-user octets per DLPDU; and
C) TIME-AVAILABLE — capability of conveying up to 256 DLS-user octets per DLPDU.

NOTE 1 URGENT and NORMAL are considered time-critical priority levels; TIME-AVAILABLE is considered a non-time-
critical priority level.

NOTE 2 DLCEP establishment may negotiate URGENT to NORMAL or TIME-AVAILABLE, or NORMAL to TIME-AVAILABLE.

The default QoS value can be set by DL-management; when not so set its value is TIME-
AVAILABLE.

4.3.2 DLL maximum confirm delay (dynamic QoS attribute)

Each DLCEP establishment request, and each response, specifies
maximum time duration permitted for the completion of each related i ug¢nce of
connegtion-oriented DLS primitives:

a) the common maximum time for completion of
—|a related sequence of DL-CONNECT primitives;
—|a related sequence of DL-RESET primitives;
—|a related sequence of DL-SUBSCRIBER-QUERY /fri

b) the maximum time for completion of a related s

Each donnectionless service request uration

permitfed for the completion of each r s DLS
primitiyes:
¢) the [maximum time for ITDATA

primitives; and
d) the common maxim[

—1|a related sgque
—la related

Each g e UNLIMITED or specifies an upper bound, in units of 1 ms,
from 1 { The value UNLIMITED provides compatibility with pripr OSI
protocols ) s/'a mearis for DL-CONNECT requests to remain in a “listening” or “half-
open” ANRY pletion status of “timeout” cannot occur on a DLS-user requesi which
specifi

The pdramieters forthe 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, rerrlnotely-
confirnred DE=UNTTDATA, anmd DE=LTSTENER-QUERY prinTitives:

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.
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4.3.3 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.
c) whdther all related scheduling actions should be executed locally.

NOTE [These last two aspects are of particular importance in safety systems.
The thiee levels specifiable, with their amounts of DL-addressing infc

1) ORDINARY — each DLPDU should include the minimupm permitte essing
infofmation;

2) SOjRCE — each DLPDU should include a source DL-address

3) MAXIMAL — each DL-address should include the amov ing i mation
posgible. Also, all related scheduling~actions Q ; ending
peef or publisher DLCEP of the<\DL Q intain~d low-frequency report of state

information when there is no DLS-use

The dgfault QoS value can be set by [ i i INARY.
DLCER establishment may '

4.3.4 PL-scheduling-g

This Qttribute is statix
servicgs. Q

-mode

For eagh DLSAP-4 mplicitly-
schedyled) i ) Widing ible, i ad can
defer gny inte nication required by a DL-DATA or DL-UNITDATA requegt DLS-
primitiye unti cancelled by an involved DLS-user. A DL-COMPEL-SERVICE
requestt,/specifyi cted DLSAP-address or DLCEP, permits the continued execytion of
just ajlsi gle deferredhin-process request or response DLS-primitive. Only DL-servicgs that

NOTE PLC \support sSefvices such as DL-CONNECT, DL-RESET and DL-DISCONNECT, and intra-DLS{provider
services| suchras DL-SUBSCRIBER-QUERY and DL-LISTENER-QUERY, are not affected by this attribute.

The two choices are:

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.
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4.3.5 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.

Residence: Data is untimely unless read within the window

DL- T'me' , Wt RT Wt + DT
7 /7
0
DT
[ T
buffer write buffer read
start of time interval nd f tine.inteval

Update: Data is untimely unless wrltten withi

DL-Tinpe + DT
» / 7 T

7 7/

synchronizing event

start ime |nt

is unti Iywﬂten and then read within the window
RT St + DT

end of time interval

Synchronized:

DL-Tif % Q/
V4 b/

0

buffer read

of time interval end of time interval

Transparent: Data 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 3 — Types of DL-timeliness
In terms of elapsed DL-time and events at the assessing DLCEP
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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 3:

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

2) the moment when the buffer is read (by a DL-GET request primitive, or by transmission
from-the bufferata DLCER):

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

NOTE This type of timeliness was called asynchronous in prior national standa
b) UPOATE timeliness is an assessment based upon the time int

1) [the moment of occurrence of a multi-DLE synchronizi CEIVED

indication or DL-BUFFER-SENT indication); and
2)|the moment when the buffer is written (by a D Ception
into the buffer at a DLCEP);

DL-timeliness = 0 < (Eq. 2)

NOTE A type of timeliness closely related te_thisqne

c) Sy
relationships between

timing
1) [the moment of ocedrre ) i CEIVED
2) [the moment whe k i ithe y Ception

into the b
3) |the mome

from the buffé

nission

WT-ST) < (RT-ST) < AT (Eq. 3)

NOT called synchronous in prior national standards.
d) TR 1eliness occurs when timeliness is selected on a DLCEP but none| of the
abope a ¢ performed. In such a case the DLC preserves any prior| buffer

s not itself invalidate that timeliness. When no prior buffer timgliness
meliness value is TRUE.

timgliness,\buyt doa
exidts, the defau

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

The DL-time when the original buffer is written by a DL-PUT 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 Clause 8.
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5 DL(SAP)-address, queue and buffer management data-link layer service

5.1 Facilities of the DL(SAP)-address, queue and buffer management data-link layer
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)
3)

b) a m
coll
DLS

Defaul
connegq
when t

Additio
for ea
DL(SA

T redistributing Teceived DES-user data withoutTcontimuimg DES-userH

AP at which the request is made.

values for some quality-of-service (QoS) attrikute sonnéection-mod
tionless data transfer services using the specified B dress’ can be s
he association is made.

nally, the DLS-user may specify,
ch potential direction and prisyi
P)-address.

uffe or FIFO queues b

data transfer at the sp

e and
ecified

e used
ecified

c) A mleans by which DLSDUs of limited si o or read from a buffer, or regd from
a FIFO queue.

5.2 Mpodel of the DL(SAP 1ervice
This sfandard uses the use 5.
The mpdel defir@ 2 lace at
a DLSAP. Inform i mitives
that co

The D a local
service hre not
directly i bre the
DL(SA gqueue\ and buffer management services are provided by request
(reques ) primitives with input and output parameters.

53 S

quence of primitives at one DLSAP

5.3.1 Constraints on sequence of primitives

This subclause defines the constraints on the sequence in which the primitives defined in 5.4
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 4.
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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,
DL(SAP)-address,
DL(SAP)-role,
Receiving-buffer
Sending-buffe
Default-QoS-as-sgnder,
out

Status,
DL(SAPQ—/aM DLEzidentifier

DL(SAP)-address deactivation

DL-UNBIND request

Update buffer

DL-PUT request

Copy puffer or dequeue

DL-GET,

quest

LS-user-data,
S-user-data-timeliness)

NOTE| DL-identifiers in par
depignate a specific DL(

interface. DLS-user-idpaqtifiers i
provider to designate a specifi
DUS interface.

v
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a) Connectionless

DL(SAP)-Address,

Buffer and Queue
Management

possible
DL-C REATE request

DL-BIND request

e

— 29—

b) Connection-mode
DL(SAP)-Address,
Buffer and Queue
Management

possible
DL-C REATE request

DL-C ONNECT request

ey,

DL-PUT request

NOTE 1
the encl

NOTE 2
the figur]
area.

NOTE 3

54 D
DL(SA

bsing areas

The entire r

( possible
1

DC-PUT request

R

DL-U NITDATA request

Ty

or

DL-U NITDATA indication

44—

possible
DL-GET request

e o

DL-U NBIND request

e

possible

e, and also ca

| (SAP):add

bound

P)*address management facilities bind a DL(SAP)-address to, and unbind a pre|

F———— K

or

DL-D ATA req%%l

primitives for the DL(SAP)-address, queue and buffej
management DLS

5, queue and buffer management facilities

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

<

Ees in

art of
ng

viously
ding is

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 5.) 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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Figure 5 — Supported methods of data manage

5.4.1
5.4.1.1

The cn
retenti
either
initially

NOTE

standarq.

5.4.1.2

Table 1

Create

Function

Eransmigsion and delivery

-queue-management create primitive and parameters|

r non-
BAP —
queue

b of this

DL-CREATE Request

B Parameter name input output
Buffer-or-queue DLS-user-identifier M
Queuing poticy vt

Maximum queue depth C
Maximum DLSDU size M
Status M
Buffer-or-queue DL-identifier C

5.4.1.2.1 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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5.4.1.2.2 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) QUEYE—aFHEO-quede-of-maximum—depth-K-which-contains—-betweenzere LSDUs,
whi¢ en full,
and riented

datg ce.
The values of the Queuing Policy are BUFFER-R, BUFFER-NR and QUEUE
NOTE 1 psponse
primitives.
NOTE 2 .|Multiple
input bi e output
bindingsg are not permitted, because a queue- not -empty condltlo typlcall S npted at
the DLC
NOTE 3 img to be
useful. Multiple input bindings are not permitted e buffer
at any ti i Multiple output bindings arg useful,
to shar¢ ing-rate redistribution of cacled data

NOTE 4 i & inpuibinding and one output binding to bg useful.
Multiple | i in 2. Multiple output bindings are not useful; their
existenc i

NOTE 5 \ 3 ime, Wi € loss of the prior contents except to thog$e users
which h{ i t (via DL-GET request primitives or sending DLCEP§) before

the over
the mos

aching of distributed data, where it is desired [to retain
gorly suited for general messaging.

5.4.1.2.

This p [ ~ hén the Queuing Policy parameter has the value QUEUE.| When
presen i ¢ i the maximum number of items in the associated [queue.
The s as | Y grameter should include the values one (1), two (2), thiee (3),
and fo

NOTE LS may extend the range of this parameter to include

a) valdes greatenthan foly (4); and

b) the palu€ zero (0), tr€ating a null queue.

5.4.1. 23— Maximum-BLSBU-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.

5.4.1.2.4 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 standard.

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,
CONSTRAINED RESPONDER Or UNCONSTRAINED RESPONDER,

—|by a receiving DLCEP; or

—|by a DLS-user through a DL-PuUT request primitive, if no othe
buffer.

It is not permitted to bind such a buffer so that it is written from

ing exists to write the

2) If a[BUFFER-NR or QUEUE was created, then it can be read

—|by a sending DLCEP; or
— i i binding exists to r¢ad the

It is not permitted to bind such a buffer o

5.4.1.2.5 Buffer-or-queue

This pprameter is present V paranjeter indicates that the DL-CREATE fequest
primitive was successful. S-user

a meaps of refe Mmitives
which ¢onvey th

5.4.1.3

The se

) s in creating, later using, and eventually deleting a buffer or qieue is
defineq i

e diagram of Figure 4.

5.4.2 Pelete

5.4.2.1—Fumnction

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.

5.4.2.2 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

5.4.2.2.1 Buffer-or-queue DL-identifier

This parameter speC|f|es the local DL-identifier returned by a successful prlor DL- CREATE
jer will

The Dl

NOTE PBuch associations can occur only as a result of a DL-BIND request, op/D 8 onse, or
of DL-mpnagement action.

5.4.2.2.2 Status

This pprameter allows the DLS-user to determine
succegsfully, or failed for the reason specified. The v
follows):

ad DLS was pirovided
1 this parameter is as

lue eonveyed

O

“

sugcess”;

W)

b) “failure — resource in use”;
c) “failure — management-controlled resou
d) “failure — reason unsp i

NOTE
informat]

hgement

5.4.2.3

The sd
time s¢

in the

5.4.3
5.4.3.1

The bind DL( dress DLS primitive is used

a) to apsocijdate a DL(SAP)-address with the DLSAP at which the pr|m|t|ve is invoked;

b) to
DL-Unitdata-Exchange connectlonless serwces 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.

5.4.3.2 Types of parameters

Table 4 indicates the primitive and parameters of the bind DL(SAP)-address DLS.
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Table 4 — DL(SAP)-address-management bind primitive and parameters

DL-BIND Request
Parameter name input output
DL(SAP)-address DLS-user-identifier M
DL(SAP)-address M
DL(SAP)-role M
Indicate-null-UNITDATA-EXCHANGE-transactions C
Remote-DLSAP-address C
Receiving-buffer-or-queue-bindings
URGENT-buffer-or-queue DL-identifier U /\
NORMAL-buffer-or-queue DL-identifier u /\\ ~
TIME-AVAILABLE-buffer-or-queue DL-identifier U/\ \

Sending-buffer-or-queue-bindings

URGENT-buffer-or-queue DL-identifier < CD\\ >
N\

NORMAL-buffer-or-queue DL-identifier /\ \CU\ \
TIME-AVAILABLE-buffer-or-queue DL-identifier \Q{ \ )
Default QoS as sender / \
DLL priority ~\ S/ 4 ceu
DLL maximum confirm delay N >
on DL-CONNECT, DL-RESE™, DL-SUBsCRIBER-QUERY | ) CU
on DL-DATA 2\ cu
on locally-confirmed DL-UI\(ITDA'FA\ \ Cu
on remotely- firme L-UNITDATA; Cu
DL-LISTEN&MMHW}
DLPDU autfientication =~ ) cu
DL-scheduling-pdii N cu

Status< > { < M
DL(SAP)-address Phidentifie \ c

54.3.21 D ress DhS-user-identifier

This pardntetex speci means of referring to the DL(SAP)-address in output paramgters of
other Ipc IRQ T hich convey the name of the DL(SAP)-address from the local DLE
to the local

iew.

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

5.4.3.2.2 DL(SAP)-address

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

5.4.3.2.3 DL(SAP)-role

This 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.
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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-RESRONDER EB E,B’_Ef\ no. no. s
Key
— : nqt applicable 1Q : implicit queue on transmit, immediate (as soon as péssible iverj\on receipt
EQ : eNplicit queue EB: explicit retentive or non-retentive buffer {\

The ddfault value for this parameter is BASIC.

NOTE

previoud national standards.

5.4.3.2.3.1

This B
CONST
UNITDA
EXCHA

EXCHANGE indication even w

NOTE 1
remote
local link,

NOTE 2| UNITDATA, A
covered|in Clause 7.
5.4.3.2.3.

This p
RESPO
that th
address:

5.4.3.2,

When

The roles of INITIATOR, CONSTRAINED RESPONDER, and UN

D REQPONDE

support migratjon from

TIATOR,
fe-null-
TDATA-
TDATA-

Such an indication would a est to the LS user 1 t communlcat|on with the DLE of the addressed

hbridged

pter are

e DL(SAP)-role parameter has the value CONSTRAINED
parameter specifies an individual DLSAP-address, spgcifying

HANGE service may be initiated only from the specified QLSAP-

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

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 4.3.1.
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When the DL(SAP)-role parameter has the value INITIATOR, CONSTRAINED RESPONDER, or
UNCONSTRAINED RESPONDER, then

1) explicit bindings to a buffer are permitted;

2) explicit bindings to a queue are permitted; and

3) 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.

ffer or

ffer or

ffer or

entifier
n) that

a) exp

b) exp

c) if ng bindjr ' | und at
that| pri

NOTE e the sending (DLS-user to DLS-provider) direction of data transfer at a |[DLSAP-
address < S ity, as in b) or c), then transmission of the queued DLSDUs in FIFO ordef will be
attempted, i heri the queue is non-empty.

When |[the (DL(SAR)~0le parameter has the value INITIATOR, CONSTRAINED RESPONOER, or
UNCONBTRAINED 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.

5.4.3.2.5.1 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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5.4.3.2.5.2 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.

5.4.3.2.5.3 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.

5.4.3.2.6 Default QoS as sender

The DLS-user may specify default values for some of the QoS parameéte bply to
connegtion-mode and connectionless data transmission, as described /4 3. default

values| will be used whenever data or unitdata transmission servi iti at this
DLSAR-address, unless explicitly overridden during an actual service’i

When [the DL(SAP)-role parameter has the value INITIATOR ¢ A DER or
UNCONBTRAINED RESPONDER, some of these QoS attributes as. sexder are( should
be absent. When the DL(SAP)-role parameter has the valu¢ GRS of these QoS atfributes
as senfer are irrelevant and should be absent.

5.4.3.2.6.1 DLL priority

This QS attribute is not relevant whg [IATOR,
CONSTRAINED RESPONDER, UNCONSTRAINE ent.
5.4.3.2.6.2 DLL maximum confirm delay

This QoS attribute is value
CONSTRAINED RESPONDER, ent.
5.4.3.2.6.3 DLPQS :

This QS attribute P, and
thus sh ¢

5.4.3.2.6.

This Q [IATOR,
CONST ent.

5.4.3.2

This parameter allows the DLS-user to determine whether the requested DLS was piovided
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

i) “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 standard.

5.4.3.2.8 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.

5.4.3.3 Sequence of primitives

The sejquence of primitives in

a) binding a DL(SAP)-address to the invoking DLSAP, and opfi
buffers or queues to the DL(SAP)-address; and

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

[ more

is defined in the time sequence diagram of Figure 4.

5.4.4 PUnbind

5.4.4.1 Function

The umbind DL(SAP)-address DLS primitive is\used' to\unbind a DL(SAP)-address frpm the

invokirlg DLSAP. Any buffers or queue thatwere exp
also unpbound from that D a i

NOTE 1| This primitive camonly e use } a DL(SAP)-address that was bound to the DLSAP by a prior
DL-BIND| request primitive. 2 bilnd™a )-address that was bound to the DLSAP|by prior
local DLfmanagement actio

NOTE 2| This facilk
standarq.

e of this

5.4.4.2 Types ofpara
Table ¢ indicdtes

ab — D} (SAP)-address-management unbind primitive and parameters

DL-UNBIND Request

Parameter name input

DL(SAP)-address DL-identifier M

5.4.4.2.1 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
disconnecting 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.

5.4.4.3 Sequence of primitives
The sequence of primitives in

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

is defined in the time sequence diagram of Figure 4.

5.4.5 Put
5.4.5.1 Function

The put buffer DLS primitive is used to copy a DLSDU to a buffer. In some cases it may also be
used to set the buffer empty.

5.4.5.2 Types of parameters

Table T indicates the primitive and parameters of the put buffer DLS.

Table 7 — DL-buffer-management put primitive and<{pa ete

DL-Put Re(ﬁest \
Parameter name inpyt/\ \ou&ut\
Buffer DL-identifier PR EN
DLS-user-data ]
DLS-user-data-timeliness A\ }J/ X
Status A A ( \ N )1

X/

This pprameter specifies t : i ¢ CREATE

5.4.5.2.1 Buffer DL-identifier

5.4.5.2.2 DLS-user-data

to the
pssibly
br later

When |present,

maximpm DLSDU" g
further
reporting as the t

When DL
a) If the bufferNg-boumd btus of
“failure —iavalid

b) Othgerwise,"whe
initipl‘empty state.

does not apply, then the DL-Put request primitive resets the buffgr to its

5.4.5.2.3 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.

NOTE Buffer timeliness is presented to the DLS-user(s) by the DL-GET primitive.

The default value for this parameter is FALSE.
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5.4.5.2.4 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
c) “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 standard.

5.4.5.3 Sequence of primitives

The sefguence of primitives in using a buffer is defined in the time sequexse diagram)of\Eigure 4.

5.4.6 Get
5.4.6.1 Function

The get buffer or queue DLS primitive is used to read
remove¢ a DLSDU from a FIFO queue.

er, or attgmpt to

When the DL-GET request primitive specifi 2\ 2 .2.1)6.3.2.9.1a), and 7.9.2.2.3)
* : [ e dgn appropriate failure [status.
Otherwise, the DL-GET request primitive gopis § he buffer and returns if.

When the DL-GET request primitive specifies\an, explicit queue and the queue is emptly, then
the DUY-GET request primj a i failure status. Otherwise, the DL-GET
requesft primitive dequeues tf rom<the\F/#O queue and returns it, together with
associated DL(SAP)-adic

5.4.6.2 Types of parary

Tabl<8i

\ DL-GET Request
s \ Parameter name input output
N . og
Buffe}\or-queue DL-identifier M

W 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 C
DLS-user-data Cc

DLS-user-data-timeliness

Local DLE timeliness C

(@)

Sender and remote DLE timeliness

Time-of-production C
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5.4.6.2.1 Buffer-or-queue DL-identifier

This parameter specifies the local DL-identifier returned by a successful prior DL-CREATE
request primitive (or by DL-management).

5.4.6.2.2 Status

This parameter allows the DLS-user to determine whether the requested DLS was provided
successfully, or failed for the reason specified. Attempting to copy a DLSDU from a buffer that
is empty, or to remove a DLSDU from a FIFO queue that is empty, will result in failure. The
value conveyed in this parameter is as follows:

SU@TESS '

(=)

)

) “pogsible failure — empty buffer”;
c) “failtre — empty queue”; or

d) “fail

NOTE 1| An empty buffer can be considered to contain a null DLSDU when used\wi i xchange
service, and so may be treated as “success” by the DLS-user.

re — reason unspecified”.

NOTE 2| Addition to, or refinement of, this list of values to convey
informatjon is permitted in a DL-protocol standard that provides servites-a

hgement

5.4.6.2.3 Reported-service-identification-class

This parameter is present when the
succegsful. When present, this para
service

the DL-GET requgst was
of the associated reported-

a) non sent;
b) DLC
c) DL( LSAP-

add

5.4.6.2
This ¢ DL-GET
requesft was sucgess s) and
priority

5.4.6.2.4:

ecifies
DLSDU

This p
DLCER.
was refeived.

5.4.6.2.4.2 Called-DL(SAP)-address DLS-user-identifier

This parameter is present when the reported-service-identification-class parameter specifies
DL(SAP)-ADDRESS. When present, this parameter identifies the destination DL(SAP)-address at
which the associated DLSDU was received.

5.4.6.2.4.3 Calling-DLSAP-address

This parameter is present when the reported-service-identification-class parameter specifies
DL(SAP)-ADDRESS. When present, this parameter identifies the source DLSAP-address from
which the associated DLSDU was sent.

NOTE If the DLS-user has issued a DL-BIND request for the calling-DLSAP-address, then this parameter also can
take the form of a DLSAP-address DLS-user-identifier.
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5.4.6.2.4.4 DLL-priority

This parameter is present when the reported-service-identification-class parameter specifies
DL(SAP)-ADDRESS. When present, this parameter identifies the sender’s DLL priority of the
received DLSDU.

5.4.6.2.5 DLS-user-data

This parameter is present when the status parameter indicates that the DL-GET request was
successful. This parameter returns a single DLSDU consisting of one or more octets of DLS-
user-data, up to the maximum DLSDU size specified in the associated DL-CREATE request
primitive (or by DL-management).

5.4.6.2.6 DLS-user-data-timeliness

st was

This pgrameter is present when the status parameter indicates tha
ifi Fesent,

succegsful and the buffer-or-queue DL-identifier parameter spe
this pafameter specifies up to three aspects of DLS-user-data ti

5.4.6.2.6.1 Local-DLE-timeliness

This pparameter specifies whether the associated DLS- | CEP’s
timelingss criteria, or not. Its value is either TRUE (ii s i ‘ met) or
FALSE (either no timeliness criteria exist.or one gr more riteria were not met). When the

t, then
LSAP-
RAINED

buffer |s not bound as a sink to a DLCEP Nyut
the value of this parameter is always
addresls whose DL(SAP)-role is INITIA
RESPO

5.4.6.2.6.2 Sender-and-remote

This pprameter specifles_whe ¢ y DLS-
user’s |timeliness ~criteri and intermediary receiving DLCEPs’ timgliness
criteria, or not. @ R i pecified by the sending DLS-user, and timgliness
criterig exist for DLCEPs, and all were met) or FALSE (either so

specifi imeliness was not selected for one or more|of the
transporting DL of the timeliness criteria were not met).

NOTE ime i ljitione o separate receiver timeliness and sender timeliness:

a) to djsti i M\ those aspects of timeliness whose criteria are specified by the receiving DLS-§iser and
those wii ;

b) to pfovi istance in\BL8-user diagnosis of the source of non-timeliness — either the DLS-user-datp source
and rem ions/of the\distributed DLS-provider, or the local DLE and the receiving DLS-user; and

c) to fa

5.4.6.2

This parameter is present only when

a) the sending DLCEP specified TRUE for its time-of-production QoS parameter (see
6.3.2.10.1.4); and

b) the value of the sender-and-remote-DLE-timeliness parameter (see 5.4.6.2.6.2) returned by
this DL-GET primitive is TRUE.

This parameter specifies the DL-time at which a DLS-user transferred the associated DLS-
user-data to the (distributed) DLS-provider.

NOTE 1 For a buffer bound as a source at a DLCEP, this is the DL-time at which the sending DLS-user issued the
DL-PUT request which placed the associated DLS-user-data in the sending DL-buffer.

NOTE 2 If a DL-relay entity (a bridge) acts as a distributor by connecting a receiving DLCEP to a second explicitly-
scheduled sending DLCEP through a shared intermediate buffer, then at the final receiver the time-of-production is
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still the time at which the sending DLS-user (at the first DLCEP) issued the DL-PUT request which placed the
associated DLS-user-data in the original sending DL-buffer.

5.4.6.3 Sequence of primitives

The sequence of primitives in using a buffer or queue is defined in the time sequence diagram
of Figure 4.

6 Connection-mode data-link layer service

6.1 Facilities of the connection-mode data-link layer service

The DUS provides the following facilities to the DLS-user:

a) A means to establish (see Figure 6) either

1)|a peer DLC between two DLS-users for exchanging DLSDb p DLS-
users, or
NOTE It is also possible for a peer DLC to be negotiated to provide jon from
one of the DLS-users to the other.

2)|a multi-peer DLC between a single publishing D j DLS-
users for sending DLSDUs
NOTE mission

S-users

third end-system

publisher peer subscriber
DLCEP DLCEP
DLSAP. +
2D

b) A means_of estabfishing an agreement for a certain quality-of-service (QoS) associatgd with
a DLC, between the initiating DLS-user, the responding DLS-user(s), and the distributed
DLS-provider.

c) A means of transferring DLSDUs of limited length on a DLC. The transfer of DLSDUs is
transparent, in that the boundaries of DLSDUs and the contents of DLSDUs are preserved
unchanged by the DLS, and there are no constraints on the DLSDU content (other than
limited length) imposed by the DLS.

NOTE The length of a DLSDU is limited because of internal mechanisms employed by the DL-protocol (see
ISO/IEC 7498-1).

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
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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.

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 tffe DLC at any of its other DLCEPS.

There |are four classes of connection-mode DLS: classes A (mos{/com i to D
(minimjal). They differ in only a single QoS attribute — the availab elivery
featurds (see 6.3.2.2). Classes A and B are capable of emulating OSNc i He and
OSI cgnnectionless services. Classes C and D are capable of €m i onless

servicgs. All offer features that provide a basis for data distribytion s { database
cache-coherency protocols.

NOTE [rue connectionless services also are available, independe

6.2 Mpodel of the connection-mode data-link layer setvijce

This clause uses the abstract model i i , Clause 5.
The mpdel defines interactions betwe - i lace at
the DLIC’s DLSAPs. Information is passed S S - i py DLS

primitiyes that convey parameters.

6.2.1 PLCEP-identificati

A DLStuser may need a local
DLCER-identification n 't[]in the
contex}t of a DL , sjuch as
the timeliness Q 8.5.3.
Thus this DLCEP o- a local
DLCER. 3.5.2.)
6.2.2 Mode{ of avpeer DL

BetwegR &R Y control
function tha v i - ivi ili r DLS-

user tq send data. As\a means of specifying this flow control feature and its relationsHip with
other gapapilities provided by the connection-mode DLS, the OSI abstract queue model of a
peer DLCy which is described in the following paragraphs, is used.

NOTE 1 The abstract queues referred to in this model are used solely for describing the interactions at the
DLCEPs between the DLS-users, as mediated by the DLS-provider. They have no intended relationship to the
actual queues managed by the primitives of Clause 5.

This abstract queue model of a 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 6.4. 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
implementation 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
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b) service procedures defining particular sequencing constraints on some DLS-primitives.
6.2.2.1 OSI 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 7).

DLS User A DLS User B
| DLSAP | | DLSAP |
DICEFP DILC

‘ Queue from A to BJ

Queue from B to A

DLS Provider

F - veen.a>pair of DLS-usefs
Each ( St diregtion of transtr. The
ability i vihed by the behavior of
the oth the abstract queye as a
result : ) ( gidered to have one |pair of
abstra¢

The fo

a) a cq

b) a d4

C) are

d) adi epresenting.a DL -Disconnect primitive and its parameters

The fo

1) are eset primitive and its parameters;

2) a sy (6.2.2.4); and

3) adi esenting 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 rgturned
to this\state, with loss of its contents, by the DI S-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) Objects are normally removed in the same order that they were entered (however, see
6.2.2.3).

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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6.2.2.2 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
representing 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
abstra¢t queue until after the connect object representing the DL-CONNE nfirm ,ptimitive
has been removed from the DLS-user B to DLS-user A abstract queue.

object
ting a
LISHED

In the pbstract queue from DLS-user B to DLS-user A, objects othe
can bg entered only after DLS-user B has entered a copnect
DL-CONNECT response primitive, and has received a subsequeRt DL
indicat|on primitive. A disconnect object can be entered at apydi

While [a peer DLC exists, the properties exhibited By the nt the
agreements concerning QoS reached among the D ing this
DLC establishment procedure.

6.2.2.3] Data transfer

of the

Flow cpntrol on the peer DLC is repreger 3 ue model by the management
@ ct may

queue eues. The addition of an obje
prevenft the addition of a fu

Once o¢bjects are in the que pravider/may manipulate pairs of adjacent gbjects,
resulting in deletlon An objes k ad if,-and only if, the object that follows it is ¢lefined
to be destructiv spect o) he Jet p necessary, the last object on the queue|will be
deleted to allow f ntered — they may therefore always be added to

the qugue. Disconneg bjects.
Reset Jef S ctive with respect to all other objects except conng¢ct and
discon

The r¢lationships beatwe 4 i i ibn are
summagr i ‘

V;I'I?s following (column) object is defined Connect | Data | Reset Synchronlization Discc‘nnect
respeet-to-the-preceding{rowobjeet mrark

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
Where

N/A : X will not precede Y in a valid state of a queue
— 1 not to be destructive nor to be able to advance ahead
DES : to be destructive to the preceding object.

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
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a DLS-user does not remove objects from an abstract queue, the DLS-provider should, after
some unspecified time, perform all the permitted deletions.

6.2.2.4 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
next object in the queue.

c) As
d) When a reset object is immediately preceded by a synchronization 9 pth the

1) Initigtion of a reset procedure by the DLS-provider is rerente Oyt ) ipn into
each abstract queue of a reset object followed by a synd \

proYider, of objects into both abstract queues:
i) |from the reset requestor to the peer DLS-

ii) [from the peer DLS-user to
synchronization mark object.

by a

NOTE 1| The DLS-provider is always able to add-as bject following a reset object.

Unless mark object remains in the apstract
queue [until the next objegt fo pstract,queue is a reset object. Then the DLS-
provider deletes both the synch ark objéet’and the following reset object

NOTE 2| Restrictions on the is e e nothex types of DL-primitives are associated with the initiation of a
reset prpcedure. Thesge\restrictions rg in,donstraintsdn the entry of certain object types into the abstra¢t queue
until the|reset proc- ; y 7. .

6.2.2.5 Peer DLC /D

The in i i ‘ y e of a disconnect object, which may occur at any time,
repres Atrati cer DLC release procedure. The release procedure rmay be
destrugti i act et objects in the two queues. The release procedure evgntually
results| i e queues and the disassociation of the queues from the peerfDLC.

The in
establis
conneq
then th
any other object, including the case where it deletes a connect object representing a
DL-CONNECT response.

6.2.3 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.

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 5.
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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 6.4. 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
implementation 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 at a receiving DLSAP will prevent the receipt of a DL-DATA indication, corresponding to a previously issued
DL-DATA request, by the sending DLS-user) there may also be:

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

b) serJice procedures defining particular sequencing constraints on some DLS-primitives.
6.2.3.1 OSI abstract queue model concepts
The O$I abstract queue model represents the operation of a multi ract by
a set ¢f abstract queues linking the publishing DLCEP with tk — one
queue jper receiving DLCEP (see Figure 8).

. DLSAP P
Each ( < ing DLS-
user t¢ remove o'ecs i [ ior|of the
publishi \ of a publishing DLS user to remove objects from an apstract
queue |wi 3 ger and
the subps
The fo
a) a cqnnect 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.
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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) Obji

iv) Obje
6.2.3.

v) An
detd
has

vi) Deq
losg data objects.

icate or

6.2.3.2 Multi-peer DLC / DLCEP establishment

When APs, it
associ | SAPs,
and en queue.
From remain
associ NNECT
primiti

The pyblishing DLS-usfe ich initi i-peg i i onnect
object |representing a DL ive i igher-to-

subscrjber abstra
object,| into the ‘s
confirmp primitive ha
A disconnect objer

A subs
conneq
abstra
abstra
has bg .
abstra¢t queue from the publisher to that subscriber, objects other than a disconnect| object
can bel entered only after the publishing DLS-user has entered a connect object represelnting a
DL-CoONNECT response primitive. A disconnect aobject 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.

6.2.3.3 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.

6.2.3.4 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)are ] ishi ) ' dditi by the
cyar by the
DL at that

s iafion of a
reset prpcedure. These restrictions will result in constraints on the entry_of i j i abstract

6.2.3.59 Multi-peer DLC subscriber query

At any| time during the existence of a multi-pee query
whethgr there are any subscribing DLS-users.

NOTE [This query does not result in the identi

This query occurs within the scope ¢ I , dle DLC
establishment, nor can either the qu ori jon follow DLC release. In all other
respects, this query is asy | vities of the multi-peer DLC.

6.2.3.6 Multi-peer DLC/DLG

The ingertion intd an abstracp q disconnect object, which may occur at any time,
repres¢nts the In [ , release procedure. The felease
procedure may be ' i pect to other objects in the queues. The felease
procedure eventya ilthe emptying of the abstract queues and the disassocigtion of
the abp e multi-peer DLC. For a release initiated by a subscribing DLS-
user, q 1bhsher-to scriber abstract queue associated with that subscribing DLS-
user is| gi iat rom the multi-peer DLC; the abstract queues associatéd with

other [

The in
DLC/D
establishment.

disconnect object may also represent the rejection of a multi-peer
ishment attempt or the failure to complete multi-peer DLC/DLCEP

6.3 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.

6.3.1 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. All QoS


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

61158-3-1 © IEC:2007(E) -51-

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 4.3; others are defined in 6.3.2. The
selection procedures for these parameters are described in detail in 6.5.2.3. Once the DLC is
established, throughout the lifetime of the DLC, the agreed QoS values are not reselected at
any point in time.

6.3.2 Definition of QoS parameters

QoS attributes are as follows.

6.3.2.1 DLCEP class

Each DLC/DLCEP establishment request specifies the class of the D hoices

for DLCEP class are:

a) PEER — the DLS-user can exchange DLSDUs with one other

b) PUBLISHER — the DLS-user can send DLSDUs to a X8 pciated
subpcribing DLS-users, and may be able to receive DLSD\ ) f cribing
DL§-users; or

C) SUBSCRIBER — the DLS-user can receive, pciated

publishing DLS-user, and may be abl
The dgfault QoS value for the DLCEP

6.3.2.2 DLCEP data delivery features,

Both nembers of a peer D ’of a multi-peer DLC, specify the data
delivery features of the (DLGC E Hable choices of DLCEP data delivery
featurds depends on the class j ee Table 10). The five choices for DLCEP
data deli air efféc N

a) CLABSICAL > data Mrhich will be delivered without loss, duplication or
misprdering to\the iyi ). All relevant DLS-users will be notified of ahy loss

S end data which will be delivered immediately upon [receipt
without duplication but potentially in a different order than the
ally sent. All relevant DLS-users will be notified pf any

ceipt to
f some
pr data

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.

€) NONE — the DLS-user cannot send data in this direction of data transfer.
There are four classes of connection-mode DLS as follows:
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;
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only ORDERED and UNORDERED peer and multi-peer DLCs are supported; CLASSICAL and
DISORDERED peer and multi-peer DLCs are not supported; and

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 delivery features

Support on
. Support on a
DLCEP Action on Permitted forms a Support on a | subscribers
. . i of buffer !
data Action on | Action on mis- and queue use peer-to-peer |publisher-to- -to-
delivery lost duplicate | ordered q DLC (note 4) | subscribers publisher
features DLSDUs DI SDlUs DLSDUs DI C (note 4) [DI C (note 4)
Mandatory (M ndatory\ Manpatory
NONE None None None None in INclasses n
all classes \a\fkc asses
Not buffer = buffer \1\\3&/ .
UNORDERED Not Not detected buffer = queue Mand y \ Mandatory | ipnal in
(defatlt) detected | detected (note 2) KH lasses all classes
queue = queue
classes
(note 3) 7“\ \d
buffer = buff \‘g{) _
ORDERED | Detected |Discarded |Discarded | buffer = quéue 3”| ory In I Not possible
asses
queL(Js: ueu A.B.C
Recovered: N\ U )
cLAsslIcAL |Recovered Ipiscarded | deliver eue Mandatory |Mandatory in | Not possible
(note 1) in order i class A
N q ue
Y classes A,B
R g Delivered Obti li Ooti li
L ecovere ; ional in ional in ;
DISORDERED Discarded as due P P Not ppssible
(note 1) zy\ @aq eye classes A,B class A p
NOTE 1 An unrecoverabl -2 We a reset procedure.

NOTE 2
too

graded

NOTE 4
are |i
upg
not
the

DL-communijcatian topologies i
RDERED dur iatign.
NOTE 3 Queue-to-qiéug i

classes
he DLE
E does
rejects

On a
indepe
the DL

ndently: for

QoS value for the DLCEP data delivery features may be
direction of data transfer. The default QoS value in each direc
CEP data delivery features is UNORDERED.

chosen
ion for

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:

1) specification of a maximum DLSDU size (see 6.3.2.8) greater than the maximum number of
DLS-user octets that can be conveyed by a DLPDU of the specified DLL priority (see

6.3.2.3);

or

2) specification of DL-timeliness criteria (see 6.3.2.10) other than none for transmissions from
a peer or publisher DLCEP; or



https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

61158-3-1 © IEC:2007(E) - 53 -

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 DLS provider may also upgrade from DISORDERED to CLASSICAL during this negotiation
process.

No other negotiation of either of the DLCEP’s data delivery features is permitted.

Table 2 S Prery i oyt e DLS
classes$ in which they are available.

6.3.2.3 DLL priority

NOTE PLC initiation and DLC termination DLPDUs are sent at TIME-A ABLE i ink, [but are
restricted to convey no more DLS-user-data than is permitted for NORMADpriori

This p

feg 4.3 2 and 5.4.3.2.6.2. Fallure to
complg H S|f'e interval results in @ DLS-

NOTE ed up to

the next

on the extent of DLC error recovery effprt.

6.3.2.5

alde is specified in 4.3.3 and 5.4.3.2.6.3. Thg DLS-
stablishing a DLCEP.

current
s peer

DLPDU athentlcatlon attrlbute of MAXIMAL.

6.3.2.7 DL-scheduling-policy

This parameter is defined and its default value is specified in 4.3.4 and 5.4.3.2.6.4. 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.

6.3.2.8 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
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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 by the subscriber’s DLL management.
The default value for both the sender’s and receiver’s maximum DLSDU size is the maximum

number of DLS-user octets which can be carried by a single DLPDU of the specified DLL
Priority (see 4.3.1). The DLS-provider should always support that DLSDU size.

=T PEe] ’ ' . brral. ol T e + ’ e o — L :
NOTE TICSC TITyuliallulm TUITcS UU TIUU PrecUiulutT TIUITCT UTTIvalve pPrututul SPTUITILAlIUTTS at TirpIcing ntathnS

from usihg a fixed, small set of sizes when allocating buffers or entries in a queue.

6.3.2.9 DLCEP buffer-or-queue bindings

Each DLCEP establishment request, and each response, can bj
bufferq or specified-depth FIFO queues, created by DL-CREATE
primitiyes (or by DL-management), to the DLCEP.

NOTE When these bindings are made for a DLS-user of a peer iShi ulti-peer
DLC, th¢y determine the maximum transmit window (that is, nu il LSDUs)
for that| direction of DLC data transfer. Since the size o ited by
DL-man

a) Ons he DLS-
provider

b) Ong he DLS-
user.

c) ltis another
DLCEP. Feceived
DLS-usqg

Such -queue
DL-ide ), and
which

When bth the
sendef | CEP’s
sendin br and
receive is not

6.3.2.9.

When

a) AD
NOTE After creation, the buffer is empty. After it
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
transmitted.

as once been written, a buffer bound to a DLCEP can never

c) A DL-ComPEL 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.

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.
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6.3.2.9.2 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-PuUT request primitive is not permitted.

b) A DL-DATA request primitive attempts to append a DLSDU to the queue, but fails if the
queue already contains K DLSDUs. If the append operation was successful, then the
DLSDU will be transmitted at the first opportunity, after all preceding DLSDUs in the queue.

When a receiving FIFO queue of maximum depth K is bound to a DLCEP by a DLS-user

c) A DL-GET request primitive attempts to remove a DLSDU from the queue, but fails if the
quepeTsEMpPtY:

d) A DL-DATA indication primitive notifies the receiving DLS-user of th
newly-received DLSDU to the receive queue; the primitive does not,i

6.3.2.9.3 Default bindings

When these binding options are not specified, the conventiggal 'mpl|c \-queu ihg and
direct |receiving interfaces between DLS-user and DLS<provi ang each
associated DL-DATA primitive contains a DLSDU:

a) DL-Put and DL-Get request primitives are not per

b) A DL-Data request primitive by the sending I to the

implicit queue, but fails if the queug’i . atic , then the

DLY ueue.
c) A OL-Data indication primitive notifje i RDLS- - i LSDU,

and ing i DLL.

6.3.2.10 DLCEP timelin€ss

Each DLCEP estabili 5 QoS

criterig which are ]‘.: app
6.3.2.110.1 Sendel time
This s

a retentive b

specify

6.3.2.10
The DLS-user(sf yeci -timeli ified i 3.5 —
RESIDENCE, WPDATE, SYNCHRONIZED, or TRANSPARENT — or should specify NONE, indicatihg that

DL-timgliness is nofo be provided.

The default value for this parameter is NONE.

6.3.2.10.1.2 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.

6.3.2.10.1.3 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 6.5.2.1.2) of the DLCEP whose activity
(DL-BUFFER-SENT indication or DL-BUFFER-RECEIVED indication (see 6.7.2) is to be used as the
synchronizing activity for the timeliness computation. If the synchronizing DLCEP disconnects
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before the referencing DLCEP, then after that disconnection the resulting sender timeliness is
FALSE.

6.3.2.10.1.4 Time of production

When the value for the DL-timeliness-class parameter is RESIDENCE, UPDATE, SYNCHRONIZED or
TRANSPARENT, then the DLS-user may specify that the DL-time of DLS-user-data production is
to be distributed to the consuming peer DLS-users to facilitate their assessment of DLS-user-
timeliness. Permitted values for this parameter are TRUE and FALSE.

The default value for this parameter is FALSE.

6.3.2.:]0.1.5 Receiver timeliness

This det of sub-parameters applies only when the buffer-and- bceiver

specify a retentive buffer.

6.3.2.1(0.1.6 DL-timeliness class

The DLS-user should specify one of the four types of Dhkii S 3.5 —
RESIDENCE, UPDATE, SYNCHRONIZED, or TRANSPARENT 3 i ng that
DL-timgliness is not to be provided.

The dgfault value for this parameter is

6.3.2.10.1.7 Time window size (AT)

DNIZED,

When the value for the DL-timeliness-
i Imitted

then the DLS-user should spec
maximpm of 60 s.

6.3.2.10.1.8 Sy@o
When [the value ass parameter is UPDATE or SYNCHRONIZED, thHen the
DLS-uger should specify : ier (see 6.5.2.1.2) of the DLCEP whose pctivity
(DL-BUFFER-SENT indicati NL-BUFFER-RECEIVED indication (see 6.7.2) is to be used|as the
synchrpnizing acti\ imeliméss computation. If the synchronizing DLCEP discgnnects
before|the referenci then after that disconnection the resulting receiver timelipess is

FALSE.

6.4.1 LConcepts used to define the connection-mode DLS

The servicedefimitiomusesthe fottowinmgconcepts:

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.

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
assessments, which are combined with any previously-determined data timeliness to
determine the overall timeliness of the DLS-user-data.
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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)

failures involving termination of the DLC;

2) failures involving duplication, loss or disordering of user data, as permitted by the DLC’s

QoS, but without loss of the DLC; and
NOTE This includes resetting of the DLC.

3) failures to provide the requested QoS, but without loss of user data or loss of the DLC.

6.4.2

This slibclause defines the constraints on the sequence in which the

throug
not ful

The cd

12.

Ta

Constraint Eorimiti

ble 11 — Summary of DL-connection-mode

y specify when they may occur. Other constraints, such as
affect {he ability of a DLS-user or a DLS-provider to issue a primijt

nnection-mode primitives and their parameters are

rimitives and parameters (portior

Service

Phlase

(\ AN
Pr&nﬁi?h@ /\\ ( U ‘\/Igarameter

DLC / [LLCEP
Establishment

DLC / DLCEP
Establishment

DL-CONNEC reqﬁes\t\\

< N

(in DDCEP DLS-user-identifier,
Called DL(SAP)-address

P

(2)
or Called DLCEP-address
or UNKNOWN,

alling DLSAP-address DL-identifier

or Calling DLCEP DL-identifier,

optional Calling DLCEP-address,

QoS parameter set,

limited DLS-user-data,

DLCEP DL-identifier)

: D Coh@dication

DLCEP DL-identifier,
Called DL(SAP)-address DLS-user-identifier,
Calling DLSAP-address, (2)
QoS parameter set,

limited DLS-user-data)

QZCONNECT response

N

DLCEP DLS-user-identifier,
Responding DL(SAP)-address DL-idgntifier
or Responding DLCEP DL-identifier,
optional Responding DLCEP-addresq, (2)

QoS parameter set,
limited DLS-user-data)

DL-CONNECT confirm

(out

Responding DL(SAP)-address (2)

O UNKNOWN,
QoS parameter set,
limited DLS-user-data)

DL-CONNECTION-
ESTABLISHED
indication

DLCEP DLS-user-identifier)

DLC / DLCEP
Release

DLC / DLCEP
Release

DL-DISCONNECT
request

DLCEP DL-identifier,
Reason,
limited DLS-user-data)

DL-DISCONNECT
indication

(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

DLCEP DL-identifier,

Resynchronize

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)
DLC-BUFFER-RECEIVED Indication [(out DLCEP DLS; S ;
Buffer DLS-user-i tifier
Duplicated L§£QJ)
DL-GET-NEXT-SEQUENCE- (in i ifi
NUMBER request out
DLC / DLCEP |DL-RESET request LCE}’\E&
Reset /

%‘l;i—use -data)

DL-RESET indication

AN

S-user-identifier,
O ator
ason,
limited DLS-user-data)

R
FERE

(i

EP DL-identifier,
mited DLS-user-data)

DL-RESET gonfirm (out limited DLS-user-data,
~ Status)
DL-RESET-GOMPLETED indlcalish |(out DLCEP DLS-user-identifier
Subscriber DL /SuBscRiIBER-QUERY hegliest |(in  DLCEP DL-identifier)
QL-SL@NIB%&WONW (out Status)

Query [\

NOTE Wigned by the DLS-provider and used by the DLS-pser to
des] CER/DL-buffer or DL-queue to the DLS-provider at te DLS
inte re local and assigned by the DLS-user and used by thpe DLS-
proyi ess, DLCEP, DL-buffer or DL-queue to the DLS-user at the DLS
inte

NOTE 2 € -Bind request for a DL(SAP)-address, then a parameter refefencing
tha ke the form of a DL(SAP)-address DL-identifier.

NOTE ethQd(byw=whjch avconfirm primitive is correlated with its corresponding preceding fequest
prinmifi itive is correlated with its corresponding preceding indication primitive, is|a local
mat

6.4.2.1 Relation of primitives at the two DLC end-points

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 6.5 through 6.7, and are summarized in the
diagrams of Figure 9 through Figure 14.

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
request S

indication
j DL-C ONNECT
response

‘QL-C ONNECT |~~~

confirm [N\,
~. | DL-CONNECTION
L ESTABLSHED

indication

b) DLC Establishment Collision
—merged DLCs

T
request

indication

| response

confirm

c) DLS User Invoked
DLC Release

[B]E -~
\\
request S
indication

L 1 e T e e o s e e e e R

e) DLS Provider Invoked
DLC Release

request

DL-D ISCONNEC

request

g3) ... after remote response

~
S

—DT-CONNEDY

indication

DL-D ISCONNE!

indication

DL-CoNNED -
\\
request = T ONNE
indication
DC-DTSCONNERT DL-C ONNECT
-DISCONNE ~ response
request ~
Y DL-DISCONN$
indication

Figure 9 — 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
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request
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j) DLS User Invoked
Reset
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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
Invoked Reset

DL-RESET ' !
request © [ *-<. | DL-R ESEi
indication
) ' DL-RESET
=27 “response

DL-RESET |-
< confirm |~ DL-RESET-COMPLETED

indication
1) DLS Provider
Invoked Reset

DL-RESET
indication

DL-R ESETI
response

qDL-RESET-COMPLETED
indication

p) Ordered or Unordered
Buffer Data Transfer

DL-RESET
request

DL-RESET
< codfirm

DL-RESET
indication

response

DL-RESET COMPLETED

indication

0) Ordered or Unordered
Queued Data Transfer

DL-D ATA
request

indication

DL-D ATA
confirm

BB UFFER-SENT =
-

<

<
indication S~

DL-BUFFER-RECEIVED >

indication

Figure 10 - 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 Establi

shment Collision

DL-CONNECT _ F S DL-C ONNECT ) Pr\J S _DL-CONNECT
request > . request ™", 7 < request
DL-CONNECT \\w’ < DL-C ONNECT | DL-C ONNECT >
< confirm indication confirm | /[ indication
¢ DL-CONNECT |D|_.C ONNECT ,/’
response indication DL-C ONNECT
===l
DL-CONNECTION DL-C ONNECT response
| -ESTABLISHED ) response » [~-+<._| DL-C ONNECT )
indication confirm
c) DLS User Invoked d) Simultaneous P
DLC Release Invoked DL
P s DL-DISCONNECT p QNNE
DI-D ISCONNECT request
request o - DL-D ISCONNECT
~=«~..] indication
e) DLS Provider Invoked
DLC Release
P S P S
W, U
IDL-D ISCONNECT DL-D ISCONNEC DL-D ISCONNECT
indication indication indication
g ent Attempt
g1) ... before remote in g2) ... before remote response

DL-C ONNECTA P DL-CONNECT P S
request DL-C ONNECT
\\-\‘ indication )
DL|-D ISCONNECT DL-D ISCONNECT

request

g3) ... after remote response

.| indication )

DL-D ISCONNECT

DL-CONNECT P S
request
> P~ DL-C ONNECT
| ndication
DL-D ISCONNECT —>
request DL-C ONNECT
> "\\ response
\\ﬂ{—
DL-D ISCONNECT
indication

Figure 11 — 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 i) DLS Provider Rejection of a
DLC Establishment Attempt DLC Establishment Attempt
P S DL-CONNECT P S
DL-CONNECT DL-C ONNECT request
request “r~<<| indication
DL-CONNECT
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DL-RESET DL-RESET
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. —
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DL-RESET-COMPLET DL-RESET-COMPLETED
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rams

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 >
e
DL-CONNECT el DL-CONNECT
‘ confirm response

DL-CONNECTION

-ESTABLISHED
indication '

does not occur after DLC merger

b) DLS User Rejection of a
DLC Establishment Attempt
DL-CONNECT S =]

request DL-CONNECT

indication

DL-DISCONNECT
request

DL-DISCONNECT
indication

c) DLS User Cancellation of a DLC Establishment Attempt

c1) |.. before remote indication

DL-CONNECT g =
request

DL-PISCONNECT
request

c2) ... before remote response

DL-CONNECT S P

request DL-CONNECT
“=«-__| indication |
DL-DISCONNECT
request DL-DISCONNECT
S« | indication

d) DLS User Invoked
PLC Release Q
DL-DISCONNECT

request

f) Sinpulte DL Userand\DLS
Provi

ons

DL-CONNECT
indjeation

DL-CONNECT
¢ response

DL-CONNECTION
-ESTABLISHED
indication

l

does not occur after DLC mefger

e) DLS Provider Invoked
DLC Release
S P

DL-DISCONNECT
indication

g) DLS User
Invoked Reset

DL-RESET S P

request .
D e —

DI -RESFT

confirm |

Figure 13 — 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)
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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
]) Queued Data Transfer to Publisher K Buffer Data TransfertoPubtistrer

S P

DL-BUFFER-S ENT|’,-'

<

~

. . . \\
indication | Ss,

wh 2)
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The pg nsition

a) DL-
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b) the [ reset
pending” (7) ipdic ssarily
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d) the service
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Idle

1 c——

DL-CONNECT indication

[mY]

- 65—
Outgoing Data Transfer
Connection Pending 5 Ready
DL-CONNECT request >
DL-DISCONNECT DL-CONNECT confirm >
request or indication
Incoming Connection
3 Connection Pending 4 Completion Pending

DL-CONNECT response

DL-CONNECTION-ESTABLISHED

Dic. AMMECT
Do ToTCONNCCT

4 request or indication

DL-CONNECT response
(merged into another DLC)

(non-merger)

DL-DISCONNECT
request or indication

indication /N >

>

I/ \DL%KER-éENT indication

— >
( D&B)UFPEzR ECEIVED indication
[\_/ >

DL-SUBSCRIBER-QUERY
request or confirm

| >

ocal'RLS> nitiated
5 Resst Pending
DL-D|SC;N < DL-RESET request
< request or ifdicati
\) DL-RESET confirm >
Other Reset Pending
Lgre t oiindication
\ \SMCompletionPending » DL-RESET indication
NNECT < DL-RESET response
g 2auest or indication DL-RESET-COMPLETED
indication !

DL-DISCONNECT

request or indication
<

Figure 15 — State transition diagram for sequences of
DL-connection-mode service primitives at a DLCEP
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6.5 Connection establishment phase
6.5.1 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 21 and Figure
22.

6.5.2 [Types of primitives and parameters

Table (13 and Table 14 indicate the types of primitives and t arameters\ needed for

DLC/DLCEP 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 CU
QoS parameter set
DLCEP class U M (=) u) M (=)
DLGEPdatadetivery features
from requestor to responder(s) U M (=, 2) U = 22| ~M|=)
from responder(s) to requestor U M (=, 2) U (5,.2) M|(=)
DLL priority ] M (=) AN UK M=)
MaxXimum confirm delay Q
n DL-CONNECT, DL-RESET and ] M(N\ U \M|(=)
PL-SUBSCRIBER-QUERY
n DL-DATA U M\=)  RNOU\ M=)
DLHDU-authentication U RSENSEAN M|z, 3)
Resfdual activity AN /
is sender U / MYS) \ U (g, 4) M=)
s receiver U [ (). ™me) /U (<. 4) M|(=)
DL-$cheduling-policy U (\\ _~/ U
Maximum DLSDU sizes (5) \ \ | )
from requestor NN NV M) CU (<) M=)
from responder sy L M(<) CU (<) M=)
Buffler-and-queue bindings (5) a
s sender [ CU ~. N cU
s receiver \CU \| cuU
Senfder timeliness (5) ¢ / \ >
DL-timeliness-class Al SO N M (=) CcuU M=)
Time window size (AR) (NGB CuU
Bynchronizing DLOEP QU CcuU
Time-of-praduction > / ch\ / C(=) CcuU Cl=)
Reckiver timeliness’(5)
DL-timeliness-cldss NN M (=) CcuU M=)
Time window/&ixeNAT) N CU cu
Bynchronizing DOCER CcuU CU
DLS-uger-datg” \_ ¢ U M (=) U M|=)
NOTE clagse shWnatch, peer with peer, and publisher with subscriber.
NOTE 2 ta delNvery feature unordered may be upgraded to ordered, and disordered may be
upgrade
NOTE 3 cifiesythat DLPDU-authentication may be upgraded from ordinary to source to maximdg|l.
NOTE 4 6,3-2.6 specifies that a residual activity value of false may be upgraded to true.
NOTE $—Fhese—parametors—areo—conditional-on—the—negotiated—directions—of-data—delivery—and—inthe—dase of

matter.

timeliness, on the specified timeliness class.

NOTE 6 The method by which a confirm primitive is correlated with its corresponding preceding request
primitive, or a response primitive is correlated with its corresponding preceding indication primitive, is a local

Table 14 — DLC / DLCEP establishment primitives and parameters (portion 2)

DL-CONNECTION-ESTABLISHED | Indication
Parameter name output
DLCEP DLS-user-identifier M (1)

(1) The

DLCEP DLS-user-identifier
specified in the corresponding DL-CONNECT response primitive.

equals the

DLS-user-identifier
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6.5.2.1 Local-view identifiers

6.5.2.1.1 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.

6.5.2.1.2 DLCEP DL -identifier

ication
primitiyes, provides a local means of identifying a specific DLC-end-p&int in(i meters
of othdr local DLS primitives which convey the name of the DLC-end-pui | DLS-
user tg the local DLE.

The ngming-domain of the DLCEP DL-identifier is the DL-lo

6.5.2.20 Addresses

The pgrameters that take addresses as values refe ithe LCEP-
addresises. A DLCEP-address, which i \ ) EP, is

6.5.2.2.1 Called address

This parameter conveys ap'e i i 5 to be
established. It should be é

a) a DLSAP-address;

b) a group DL-a@s
NOT

will be

estg n and if
they
c)aDbD

NOT e ability

to s use of

simpk

d) the

For a)

1) aD

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.

t nrimitivia- and
P e—ara

NOTE 2 In some cases such a DL-CONNECT request may not result in corresponding DL-CONNECT
indication(s) and response(s).

2) alocal 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 6.5.2.2.4.

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.

6.5.2.2.2 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—iftheTeceiving DES=usertras—issued—a DE=BwoTequestfor the—Cattimg—Addres
alsd can take the form of a DLSAP-address DLS-user-identifier in the indication primitiye.

e this parameter

b) When the requesting DLS-user is the publisher of an existing multi-péer DES ang ishes to
use|the request to solicit or add new subscribers to that DLC, the S S-user
shopld specify in this parameter the DLCEP DL-identifier g ~ earlier

DL-CONNECT request or indication primitive which was usg ti-peer
DLQ, rather than a DLSAP-address DL-identifier.
NOTE The QoS parameters of the new DL-CONNECT request primii e of the
alrepdy-existing multi-peer DLC.

6.5.2.2.3 Responding address

This pprameter normally conveys a D AP aghd S ‘ with which the DILC has

he form of a local QLSAP-

been gstablished. In the response p 5
gither a DLSAP-addresd or the

address DL-identifier; in the confirm prifjti
value UNKNOWN.

NOTE 1 abli : ixpeer FUBLISHER DLC.
NOTE 2 ivi -€ M a -BINR_reqyestfor the Responding Address, then this parameter
also can 2 i ifi the confirm primitive.

When

a) the er of an existing multi-peer DLC, and wishes|to join
the a new subscriber; or

b) the i S a DL-Connect request collision and wishes to|merge
reqliested

then t i ef should specify in this parameter the DLCEP DL-identifier

returne th ier DLACONNECT request or indication primitive used to establish thgt DLC,

rather dgress DL-identifier. The DLS-provider interprets this response as an

attemp e newly-indicated DLC into the existing DLC, after which the [newly-

indicatg i

NOTE 3| _The QoS parameters of the new DL-CONNECT response primitive should be compatible with thoge 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.

6.5.2.2.4 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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6.5.2.3 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

In ger
functio
issuing a DL-DISCONNECT request, specifying as a reason the
QoS. See 6.3.2 for the definitions of these QoS parameters.

6.5.2.3.1 DLCEP class

If the Value specified in the DL-CONNECT indicationjs\PEE

value ppecified in the DL-CONNECT indicatio 3y, the response shg
i fofi is SUBSCRIBER, th

SUBSCRIBER. If the value specified &
responjse should be PUBLISHER.

6.5.2.3.

The s
should

6.5.2.3.
Any défi

allowe
AVAILA

6.5.2.3.4

This p

6.5.2.3.5{,.DLPDU-authentication

& should be PEER.

els of
bnd by
otiated

If the
uld be
en the

Lestor)
nay be

gtion is

[ TIME-

This parameter is negotiated by the DLE as specified in 4.3.3.

6.5.2.3.6 Residual activity

This parameter is negotiated by the DLE as specified in 4.3.3 and 6.3.2.6.

6.5.2.3.7 DL-scheduling-policy

This parameter is not negotiated by the DLE.

6.5.2.3.8 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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6.5.2.3.9 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.

6.5.2.3

.10 Timeliness

This parameter is not negotiated by the DLE.

6.5.2.4

DLS-user-data

This parameter allows the transmission of DLS-user-data between DLS-users,

without

modifig
to the |

NOTE [The number of octets of DLS-user-data permitted is limited to that availablg

even th
such DL
the data

6.5.3 PBequence of primitives

The se
sequer
proced

a) due

b) due
NOTE

ation by the DLS-provider. The DLS-user may transmit any integral
imit for DLPDUs of NORMAL priority.

transfer service.

qguence of primitives in a successful DLC/DL
ce diagram
ures may fail either

1< DL-C ONNECT

response

. | DL-CONNECTION

\ -ESTABLISHED
indication '

DL-ConnecT P S

~request P~
DL-CONNECT ~ PLTCO.NNECT
indication

confirm

tets up

priority,
size of
used in

b time-
thment

hitive.

¢ DL-CONNECT

response

DL-CONNECTION

-ESTABLISHED
indication '

Figure 17 — Multi-peer DLC/DLCEP establishment initiated by the publishing DLS-user


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

-72 - 61158-3-1 © IEC:2007(E)
DL-CONNECT DL-CONNECT
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Figure 18 — Multi-peer DLC/DLCEP establ

indication

ishment initiated by a subscribing DLS-user
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6.5.3.1] \DLC establishment collision

DLC/DLCEP establishment using known DLCEP address
itiated first by one or more subscribing DLS-users
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( | indication
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DL-C ONNECT]

confirm

< DL-C ONNECT
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“-.| DL-C ONNEC
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| DL-CONNECT
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NOTE: The

Figure 21 — Peer DLC/DLCEP establ
peer DLS-users, re

merger occurs here

ishment initiated simultaneously by both
sulting in a merged DLC
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DL-CONNECT . P S pL-ConNECT

< DL-CONNECT “xt | DL-CONNECT
confirm | ' | indication
DL-CONNECT |+
indication l DL-CONNECT
DL-CONNECT response
response ¥ *--. | DL-CONNECT )
confirm

Figure 22 — Multi-peer DLC/DLCEP establishment initiated simultaneously by both

6.6 Cpnnection release phase

6.6.1 Function

The DLC / DLCEP release service primitives are used to rel L ng pos
DLC. The release may be initiated by any of the following:
a) eithpr or both of the DLS-users, to release an establi

b) the |DLS-provider to release an established DLCEP/T3 y S maintain a DL
DLQEP are indicated in this way);

c) the DLS-user, to reject a DL-Connect indica

d) the DLS-provider, to indicate its inabih

e) the | DLS-user that
estg

DL-

Initiatid

issued the DK-Connect

to abandon the DLC /
ade available for use by recei

sibly a

C at a

DLCEP
pt of a

current
ill be

of any
elease
a peer

ONNECT
ns.

phase icé has been initiated, the DLCEP

discon ues will be unbound from the DLCEP.

A DL-I ejected. The DLS does not guarantee delivery
DLSD\ once)the release phase is entered. Nevertheless, the |
service untof user data from a releasing peer (or publisher) to

(or su either that peer (or subscriber) nor the DLS-provider has
concur g service.

NOTE 1 R itikes~can only be used to release a DLCEP that was established by a prior DL-
primitive; sanfiotbe yYsed\o release a DLCEP that was established by prior local DL-management actig

NOTE 2 >Q may also be provided by local DL-management actions, which are beyond the scop

standarq.

6.6.2 Typesofprimitivesandparameters

e of this

Table 15 indicates the types of primitives and the parameters needed for DLC/DLCEP release.

6.6.2.1 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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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 (=)

6.6.2.21 DLCEP DLS-user-identifier

This parameter has the same value as the DLCEP DLS-user-identifier pa ided with
i inigi n. It is
s after
NNECT

present on the DL-DISCONNECT indication primitive except wh
issuing a DL-CONNECT indication primitive and before receiving
responise or DL-DISCONNECT request primitive.

6.6.2.3 DLCEP DL-identifier

- EP DL-identifier parpmeter
returngd by the DL-CONNECT requeshor i iyt initiated the DLCEPR. It is
always| present on the DL-DISCONNECT r imitiv ispresent on the DL-DISCONNECT
indicatlon primitive only when disconpéction occixs" after issuing a DL-CONNECT indication
primitiyfe and before receiving a cortesp ing CONNECT response or DL-DISCONNECT
requesit primitive. %

6.6.2.4 Originator

This parameter jdentifi ease. Its value indicates either the remotg DLS-
user, the remote NL5-R S QDLS-provider, or that the originator is unknown.

6.6.2.5

Reason

This param i i \ about the cause of the release. The value conveyed|in this
parametenis a ;

a) When th ys\ meter indicates a DLS-provider-generated release, the valud is one

1) [“disconnectio”’ — permanent condition”;

2) [“disconnection — transient condition”;

3) “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)  “connection rejection after timeout”; or

11)  “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 standard.
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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”.

c) When_th iqi indi igi f the Reason
parameter is “reason unspecified”. This allows parameters to be impli cannot
be explicitly conveyed in a DL-protocol.

6.6.2.6 DLS-user-data

This parameter allows the transmission of DLS-user-data¢ betwes ithout
modifi¢gation by the DLS-provider. The DLS-user may transmijt_ any i 3 tets up
to the |imit for DLPDUs of NORMAL priority. Delivery of this R er(s) is
not asgured.

NOTE 1 NORMAL

priority, hity with

the DLS

NOTE 2

6.6.3

The se hay be

a) initipted by one DLS-user, wi L - to the
other;

b) initipted by bothDL

c) initiated by th

d) initi dser and the DLS-provider, with a request from the
orig

In case
deliver

The se€ imitivés in these four cases are defined by the time-sequence diagfams in

Figure|23 through Figure 32.
Im] I
request |-"'--., DL-DlSCONNECT’
indication

Figure 23 — Peer DLS-user invocation

DL-DISCONNECT

P S
request . DL-DISCONNECT
“=.._|indication

Figure 24 — Publishing DLS-user invocation
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DL-DISCONNECT ~ S P
request |

Figure 25 — Subscribing DLS-user invocation

DL-D ISCONNECT DL-D ISCONNECT
request > request

Figure 26 — Simultaneous invocation by both DLS-users

DL-D ISCONNECT| | bL-D IsconnECT,
< indication |r\/| indication >

Figure 27 — Peer DLS-provider invocatiaon

P S

| |
<
DL-DISCONNECT DLBISCONNECT

indication

Figure 28 — Pub

S-provider invocation

| DL-D |SCONNECT>
K\/l indication

pgous peer DLS-user and DLS-provider invocations

DL-DISCONNECT =] S
request
| | DL-DISCONNECT
indication

Figure 31 — Simultaneous publishing DLS-user and DLS-provider invocations

DL-DISCONNECT S P
request| | |

Figure 32 — Simultaneous subscribing DLS-user and DLS-provider invocations

6.6.4 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-


https://iecnorm.com/api/?name=4dd2b8112ea68ec97836b923aab4456e

61158-3-1 © IEC:2007(E) -77 -

initiated release. The sequence of events is defined in the time-sequence diagram in Figure 33
through Figure 35.

DL-C ONNECT
request

indication

DL-D ISCONNECT
request

DL-D ISCONNECT{ .-+~
indication

Figure 33 — Sequence of primitives in a peer DLS-user rejection

£ A
of-a DLE/BLECEPestablishment-attempt

If the DLS-provide

DL-CONNECT S P
request

DL-CONNECT
indication

DL-DISCONNEC
request

DL-DISCONNECT
indication

r rejection

hle to/establjsh a DLC/DLCEP, it indicates this to the requestpr by a

DL-DIJCONNECT IR he oxiginator parameter in this primitive indicates a DLS-prpvider-
originated re '
Figure|36.

ance of events is defined in the time-sequence diagfam in

DL-CONNECT
request

DL-DISCONNECT
indication

< 1

Figure 36 — Sequence of primitives in a DLS-provider rejection
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
establishment 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 37
through Figure 41. 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 37 — Sequence of primitives in a DLS-user cancellation
of a DLC/DLCEP establishment attempt: both primitives are destroyed in the queue

DL-C ONNECT
request ~| "*-._| DL-C ONNECT),
indication

DL-D ISCONNECT

“=--] DL-DISCONNECT,
indication

is sent

DL-C ONNECT '
request © | -._

-n
T UV

igure 39 — Seq
establishment a

DL-CONNECT

“-..| indication
DISCONNECT —>

request > DL-CONNECT
T l response

DL-DISCONNECT
indication

Figure 40 — Sequence of primitives in a DLS-user cancellation
of a DLC/DLCEP establishment attempt:
publisher’s DL-DISCONNECT indication arrives after DL-CONNECT response is sent
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of a

- 79—
S P
w’
request® |~
~~.| DL-CONNECT >
indication
DL-DISCONNECT
— reques?” DL-CONNECT
response

DL-CONNECTION

‘ -ESTABLISHED
indication '

Figure 41 — Sequence of prlmltlves in a DLS-user cancellation

6.7 Data transfer phase

6.7.1
6.7.1.1

The qu

either

boundaries of tr;e DLSDUs.

6.7.1.2

Table

Function

Queue data transfer

eue data transfer service primitives provide fg

eters needed for queue data trar

er data (DLSL
g DLS presery

Table 1<\Qqu/\d\ itive and parameters
DL= A}h\_/éequest Indication Confirm
PLm x\ input output output
Requeg't\p)zé/{ r- lden M
DLCEP DL {dentifigr \/\ M
DLCEP OLS\user-identifier, / M
/e'ﬁé\Q\S\us I’}iqntl\S{ C
DLSuser-datg N\~ M C (=)
Jomd XL\, v
l\bil:\:‘\he M by which a confirm primitive is correlated with its corresponding
preceding request primitive is a local matter.

ves

Us) in
es the

sfer.

6.7.1.

.1 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.

6.7.1.2.2 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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6.7.1.2.3 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 6.5.2.3.9) of
the DL-CONNECT request or response primitive that initiated the DLCEP.

6.7.1.2.4 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.

6.7.1.2.4.1 Request primitive

If the ipitiating DLS-user has bound a buffer to the DLCEP as a sqUrce itive is
invalid|land the DLC is terminated by the DLS-provider, with a DL- i ioAlissued
to the @ppropriate DLS-user(s).

If the iInitiating DLS-user has bound a FIFO queue of maXxi P as a
source), then a DL-DATA request primitive attempts to gg , fails if
the que¢ue already contains K DLSDUs. If the append srationgds sy fuI then the PLSDU

will be[transmitted at the first opportunity, after a the queue. A DL-PuUT
requej: primitive is not permitted. Inste imit the number of DUS-user
requestts which can be outstanding (that isy\nof the DLS-user)

If the ipitiati - &k O.gueue to the DLCEP as a sourck, then
a DL-O imiti S o an implicit queue of indeterminate
capaci 3P EXA ion was successful then the PDLSDU
will be

At the mplicit FIFO queue is full, then the request will

be rejeg the DL-DATA request primitive.

6.7.1.2.4.

If the receivi bound-a FIFO queue to the DLCEP as a sink, and that qlieue is

not full

a) the |ng ocelyed-DLSDU is appended to that queue, and the DLS-user-data parameter is
omi 9 jated DL-Data indication primitive. The DLSDU can be read {sing a

DL-

If the receiving DLS=0ser has no binding to the DLCEP as a sink, then

b) an implicit queue of indeterminate capacily 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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6.7.1.2.5 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”;
“failure — incorrect amount of requesting DLS-user data specified”;
d

e

“failure — incompatible DLC state”;

“

)
)
c)
)
)

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 15).

NOTE 2 c hgement
informat]

6.7.1.3

The op VN size
within request or of a DLS-
provid e receiving DLS-uger and
the re

The se ve t eue datfa transfer is defined in the time-
sequer X he sequence of primitives in g failed
queue erice diagram in Figure 45.

Higure 42 < ves for a CLASSICAL or DISORDERED peer-to-peer

DL-DATA
request 1 -~ | DI.DATA

indication

DL-D ATA
confirm

Fi _ —r o 5
or an UNORDERED subscriber-to-publisher queue-to-queue data transfer

P S

DL-D ATA
request © [ *--__| DL-DATA
DL-D ATA |nd|.cat|on

confirm

Figure 44 — 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 45 — 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.

6.7.2 Buffer data transfer

6.7.2.1 Function

e for a
ffer.

The byffer data transfer primitives provide a means of notifying
buffer that the buffer was just transmitted, or that a DLSDU was

NOTE A DL-BUFFER-SENT indication will never be coincident with a Dk A Y not be

related fo a DL-DATA indication at one or more remote DLS-users« F R irfdicati ill hever be
coincident with a DL-DATA indication, and cannot be related to a A

6.7.2.2 Types of primitives and parameters

Table 17 and Table 18 indicate the t buffer

data transfer.
Table 17 - Buff rs n itive and parameter

W Indication
[ P ramete output

DLCEP DLS-user-itlentifjer M
Q \Quffer\&ks-bsgr-i}@t?ﬁer M

ble 1 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

6.7.2.2.1 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.

6.7.2.2.2 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
6.5.2.3.9) of the DL-CONNECT request or response primitive that initiated the DLCEP.
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6.7.2.2.3 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 basis for inferring sequencing, this parameter always has the value NONE when the
DLSDU was received at a DLCEP whose data delivery features are UNORD

NOTE [The DLS-user may be able to use this information to distinguish between prgKlems i pte peer
DLS-usdgr-entity and problems within the distributed DLS-provider.

6.7.2.3 Sequence of primitives

The sgquence of primitives in a successful buffer to buffer, Ot
defineq i

DL-BUFFER-RECEIVED >
indication

primitives for a publisher to subscribers

buffer to buffer data transfer

or an UNORDERED subscriber to publisher, buffer to queue data transfer

indication

Figure 49 — 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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6.7.3 Reset

6.7.3.1 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

causingttre

1) to djscard DLSDUs; and

2) ton

The s¢

ptify the appropriate DLS-user(s) that did not invoke Reset tha

Dt S=provider

red.

s are
before

or local

e reset

acceptpd by the DLS-user or not. Any DLSDUs not delive
complgtion of the service will be discarded by the DLS-pro
NOTE 1| A Reset may require a recovery procedure to be performéd by the D
NOTE 2| These primitives cannot result in the disconnection( of PLQ
DL-management actions
6.7.3.2 Types of primitives and para@me
Table 19 and Table 20 indicate the type
servicq.
Table 19 - D C/
L-R NM Indication Response Confirm
P;fa\n\ete name input output input output
LCEP DL-idenfifier. M
OLCEP DLs-Lye\X@er?ﬁQer N M
Qriginator \/ M
H eason( \ \ U M (=)
JLScuseNdata NI\ U M (=) U M (=)
Jtatus \\O\ D M
NIOTE ThRe.unethoy by which a confirm primitive is correlated with its corresponding preceding
request primjtive; and by which a response primitive is correlated with its corresponding precedingg
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

6.7.3.2.1 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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6.7.3.2.2 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.

6.7.3.2.3 Originator

This parameter indicates the source of the Reset; the set of values is identical to that specified
in 6.6.2.2. The parameter’s value indicates either the remote DLS-user, the remote DLS-
provider, the local DLS-provider, or that the originator is unknown.

6.7.3.2.4 Reason

This pprameter gives information about the cause of the reset. Tfie in this
parameter is as follows:
a) When the originator parameter indicates a DLS-provider- XY isfone of
1) [“resynchronization after activation of a DL-managem
2) [‘resynchronization after timeout”;
3) |“resynchronization after maximum number of retrqngmissie

4) [“resynchronization after detected’s
5) |“resynchronization after other d

6) |“reason unspecified”.

NOT » more specific diagnostic and manpgement
info ion i i i ) 6 érvices as specified in this standard.

b) Whe igi indi gr-initiated reset, the value is one of

1) “

2)[* i \ detepted DLS-user-state inconsistencies”;

3) “

NOT ist of values to convey more specific diagnostic and manpgement
info vandard that provides services as specified in this standard.

c) Wh Origi : ter indicates an unknown originator, the value of the Reason
parametex i 3 ied”. This allows parameters to be implied when they [cannot
be ¢ i } DL-protocol.

6.7.3.2.

This parameter aloWws the transmission of DLS-user-data between DLS-users, without

modifi¢ation by the DLS-provider. The DLS-user may transmit any integral number of octets up
to the limitfor BbtPBUsof the BtE's plimiiy.

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.

6.7.3.2.6 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)

c) “failure — disconnection”; or
)

d) “

“

failure — incompatible DLC state”;

failure — reason unspecified”.
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NOTE 1 The only compatible DLC state is Data Transfer Ready (see Figure 15).

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.

6.7.3.3 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) a DL-RESET indication from the DLS prowder foIIowed by a DL- Reset response from the

DL' , UIHOWeE4uU Uy d - = = "- LJ ' c ' U C - .l’i""_

The DL-RESET request acts as a synchronization mark in the stream of RlL.SDUsthaty afe sent
by fhe issuing DLS-user. The DL-RESET indication acts as a synchronizatien mark| in the
stream of DLSDUs that are received by the peer DLS-user. The QL-RESET response\gcts as

5-user.

The| DL-RESET confirm acts as a synchronization mark in tie strea hat are

When [the requesting DLS-user is the publisher of a_m NLG, i gvior is
modifigd to account for the fact that synchroniza i RESET
responjse pr|m|t|ves are not actually sent to the p bI| § RESET
confir ¢ 3 RESET

reque

1) No pt sent
stre we “corresponding DL-Reset indicgtion or
confi 3

The DILS-provider disgands g omitted’before the issuing of the DL-Reset

lj]equest
that| have not heenr DLS-user when the DLS-provider iss
DL-Reset ind'n.

es the

Also, the DLS-provider\di i issui -Reset
resy 3 een dellred to the requestor of the DL-Reset when th¢ DLS-
proyi

2) No bam is
deli \ seér before the synchronization mark in that received stream.

Howey| ximate

when t fdering

includgs a fack of'sqmplete ordering of the entries in the abstract queues.

The C lllpib"lc SCUuUcTiLE Uf plilllitiVCb UICIJCIIUID uputi t;lc Uligill Uf tilb‘ Rcac‘t abﬁun lld 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

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
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interaction 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 50 through Figure 60.

DL-RESET ' g
request * | *-~._| DL-R ESEi
indication
| DL-RESET
@=Reser |-~ esponse

confirm ™ DL-RESET-COMPLETED

indication
Figure 50 — Sequence of primitives in a peer DLS-user injtia es
P S
DL-RESET
request ) ..
~.| DL-RESET
DL-RESET indication >

confirm

Figure 51 — Sequence of primitives\ i -user initiated Reset

Figure 52 — Séquerice j gs in a subscribing DLS-user initiated Reset

DL-RESET
request

request

DL-RESET DL-RESET
< confirm | confirm >

Figyre 53~ Se hce of primitives in a simultaneous peer DLS-users initiated Reset

DL-RESET P S DL-RESET
request request

DL-RESET
confirm

DL-RESET
confirm

Figure 54 — Sequence of primitives in a simultaneous multi-peer DLS-users initiated
Reset
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DL-RESET U DL-RESET
indication indication

DLRESET ]~ | qDL-RESET

response response

DL-RESET-COMPLETED DL-RESET-COMPLETED
< indication o indication >

Figure 55 — Sequence of primitives in a peer DLS-provider initiated Reset

P S
DL-RESET DL-RESET
4 indication o indication }
DL-RESET ' DL-RESET
response ¢ response
< DL-RESET-COMPLETED DL-RESET-COMPLEIED
indication indication

-m

gure 56 — Sequence of primitives in a publishing initiated Reset

seribing DLS-provider initiated Redet

DL-RESET
indication

response

DL-RESET COMPLETED

indication

ure’58 — Sequence of primitives in a simultaneous
eer DLS-user and DLS-provider initiated Reset

P S
DL-RESET DL-RESET
request o indication >
DL-RESET
4& response
confirm
DL-RESET-COMPLETED >
indication

Figure 59 — Sequence of primitives in a simultaneous
publishing DLS-user and DLS-provider initiated Reset
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DL-RESET S P
request

DL-RESET
confirm

Figure 60 — 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
DL-RE
user.

6.7.4
6.7.4.1

In such a case, if a DL-RESET request primitive is outstanding, then a corres

onding

SET confirm primitive should be issued before the disconnection is gignated tosth

Subscriber query

Function

existerjce of any subscribers on a multi-peer DLC. Thg
the sef| of subscribing DLS-users of the multi-peer D

6.7.4.2

Table 2

6.7.4.2.

The DI
returne

Table 21 — Subscri er 5 and parameters

L SUBSCRIBER- /Request Confirm
ramet{\?ﬂ&\)\ input output
/QLC‘QD DL-ideptifier M
DLCER DLS- Sger k}e\ntlf\h{ M
Stétus M

by hich a confirm primitive is correlated with its
ponding edlng request primitive is a local matter.

-iden ifier

| CEP DD~identifier parameter has the same value as the DLCEP DL-identifier par
d bythe D NNECT request or indication primitive that initiated the DLCEP.

b DLS-

ameter

6.7.4.

.Z2 DLCEP DLoS-user-identitier

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

6.7.4.2.

initiation of the DLCEP at which the DL-SUBSCRIBER-QUERY request was received.

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.

6.7.4.3 Sequence of primitives

The sequence of primitives in a successful subscriber is defined in the time-sequence diagram
in Figure 61. The scheduling of DL-SUBSCRIBER-QUERY is always IMPLICIT.

DL-SUBSCRIBER-QUERY P S
request

DL-SUBSCRIBER-QUERY
confirm

Figure 61 — Sequence of primitives fo

The ab KECT primitive gccurs.

7 Co

NOTE de the ordered-delivery enhancement to the
basic cd G 86 whjch ISO/IEC 15802-1 promises to users|of local
area nef . B 'may be necessary to use an ORDERED DUC and a
converge 3 nectionless services of ISO/IEC 15802-1, with a PEER DLC
used to W Nie { 2 PEER DLC used to support multicast services.

The Dl

a) Am ited length from one source DLSAP to a des{ination
DLY j without establishing or later releasing a DLC. The transfer of

DLY i€ boundaries of DLSDUs and the contents of DLSDUs are
pres DLS, and there are no constraints on the DLSDU ¢ontent
(oth imi mposed by the DLS. QoS for this transmission can be sg¢lected
by tht

NOT DU is limited because of internal mechanisms employed by the DL-protdcol (see
ISO[IEC 7498~

b) A means_by whi
souf¢ce\DLSAP.

¢) A means by which previously submitted DLSDUs of limited length can be exchanged
between two DLSAPs, and status about the exchange can be provided to the DLS-users,
without establishing or later releasing a DLC. The transfer of the DLSDUs is transparent, in
that the boundaries of the DLSDUs and the contents of the DLSDUs are preserved
unchanged by the DLS, and there are no constraints on the DLSDU content (other than
limited length) imposed by the DLS.

NOTE 1 The length of a DLSDU is limited because of internal mechanisms employed by the DL-protocol (see
ISO/IEC 7498-1).

NOTE 2 Because this is a unitdata service it is inherently asymmetric, the status available to the two DLS-
users reflects that asymmetry. Each DLS-user receives status that the exchange occurred, but only the one
with the DL(SAP)-address role of INITIATOR can receive status that its DLSDU was successfully delivered to the
other DLS-user.

the status of delivery to that destination DLSAP can be returned to the

NOTE 3 The ability to constrain a DLSAP-address bound in a RESPONDER role to unitdata-exchange only with
a specified DLSAP-address bound in an INITIATOR role can be viewed as a form of asymmetric light-weight
peer-to-peer unordered DLC.
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d) A means by which a DLS-user can be notified that such an exchange was attempted, but
that no DLSDUs were available for the exchange.

e) A means by which a DLS-user can query if there are any DLS-users that can receive
DLSDUs sent to a specified (usually group) DL(SAP)-address.

7.2 Model of the connectionless-mode data-link layer service

This clause 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 that take place at
a DLSAP. Information is passed between the DLS-user and the DLS-provider by DLS primitives
that convey parameters.

7.2.1 Model of DL-connectionless-mode unitdata transmission
A defiping characteristic of data-link layer connectionless-mode unijdata transmission| is the
indepenpdent nature of each invocation of the DLS.
As a dpscriptive aid, the data-link layer connectionless-mode unjtdata Smissionyservice, as
provided between any two DLSAPs, can be modeled in the ab tr ta i btween
the twp DLSAPs. This association is permanent, but | ati omous
actiong, in the form of appropriate DL-BIND requests, 3 A
Only one type of object, the unitdata object, can , via a
DLSAR, for transmission. In Figure 6 passes
objectg to the DLS-provider. DLS-use om the
DLS-pfovider.
The op ;ﬂepend
on the e DLS
providér is part of the DL
| DL-SAPl
Association between Aand B —
S Provider
Figure 62! for a data-link layer connectionless-mode unitdata transmissjon
or unitdata exchange

7.2.2 Model of DL-connectionless-mode unitdata exchange

A defining characteristic of data-link layer connectionless-mode unitdata exchange is the
independent nature of each invocation of the DLS.

As a descriptive aid, the data-link layer connectionless-mode unitdata exchange 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.

Only one type of object, the unitdata object, can be handed over to the DLS-provider, via a
DLSAP, for transmission. In Figure 62, DLS-user A represents the DLS-user which has
configured its relevant DLSAP-address in the role of INITIATOR. DLS-user B represents the
DLS-user which has configured its relevant DLSAP-address in the role of CONSTRAINED
RESPONDER Or UNCONSTRAINED RESPONDER.
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For each DLSAP-address, the configuring DL-BIND service specifies up to three buffers which
can provide DLSDUs for transmission, and up to three buffers or queues which can hold
received DLSDUs.

Each invocation of the unitdata-exchange DLS specifies a service priority, and causes each
DLE to select, from those sending buffers which are bound at the specified or higher 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
DLSDUs priority

During| the second phase,
phase,

queue,
DLS-uger A’s DLE, where the DLSDU is received and placed in\the recgjve
any, agsociated with the DLSDU’s priority.

For edch of the two DLSAPs involved in the trang

received at the DLSAP, or if the DLSAP-address (bindi
indicatlons are always required, then the DLE ; |cation
primitiye at that DLSAP.

7.3 Qupality of connectionless-mode sexvice

The tefm quality-of-service (QoS) ref [ acteristics of a connectionlesg-mode
data {ransmission as . QoS describes aspects| of a
connegtionless-mode data tra sMissi i ibutable solely to the DLS-provider. QoS
can only be properly de < >-user behavior does not constrain or impgde the

performance of the DLS

Whether the Qo ars the

same to each DLS-

a) on

b) on the type of in atioh ncerning the nature of the service, made available to the DLS-
use

7.3.1 Peterminati

A basjc characteristic of a connectionless-mode service is that no long-term dynamic
associatiofn) is set up between the parties involved. Thus, associated with| each

DL_Cor ctionla ado _data trancmicoinin ~A foln A~ Lir~o af OaS v racinctad b the
ReetHoess—hoeae—aata Tt oT T o STOTH oo TtarnT oot o U XoOo—arc—rocgut ottt y

sending or initiating DLS-user when the primitive action is initiated.

NOTE The ability to constrain a DLSAP-address bound in a CONSTRAINED-RESPONDER role to unitdata-exchange
only with a specified DLSAP-address bound in an INITIATOR role can be viewed as a form of asymmetric association
by configuration, but without any DL-related communication between the correspondent DLS-users.

7.3.2 Definition of QoS parameters

The QoS attributes for connectionless service are:

7.3.2.1 DLL priority

Connectionless data transfer and data exchange primitives specify the priority of the
transferred DLSDU(s). This parameter is defined and its default value specified in 4.3.1 and
5.4.3.2.6.1.
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7.3.2.2 DLL maximum confirm delay

This parameter is defined and its default value specified in 4.3.2 and 5.4.3.2.6.2.

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 the resolution that the DLE does support.

7.3.2.3 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
selectio

an does

of the value FALSE.
7.4 Sequence of primitives

7.4.1 Constraints on sequence of primitives

This slibclause defines the constraints on the sequence in in 7.5
may ogfcur. The constraints determine the order in which bt fully
specify when they may occur. Other constraints, suc bct the
ability

The co

SeryVice Service Primitiv \> Parameter
subtype Q
Data Unitdata -UNATA reque in lled DL(SAP)-address,
Transfer Calling DLSAP-address DL-identifier,
QoS parameter set,
limited DLS-user-data)

DL-UNKDATAcIndi tio\( (out Called DL(SAP)-address DLS-user-identiffer,
Calling DLSAP-address,
QoS parameter set,
Queue DLS-user-identifier,
limited DLS-user-data)

(\ DI_\-L{N|T>ATA confirm (out Status)

Oﬁ

itd o L-UNITDATA- (out Local DLSAP-address DLS-user-identifier
E ange EXCHANGE Remote DLSAP-address,
indication (3) QoS parameter set,
Buffer-or-queue DLS-user-identifier,
Status)
Listener Listener DL-LISTENER-QUERY (in  DL(SAP)-address,
Query Qucly |cqucot QUS palalllctcl)
DL-LISTENER-QUERY (out Status)
confirm

NOTE 1 DL-identifiers in parameters are local and assigned by the DLS-provider and used by the DLS-user to
designate a specific DL(SAP)-address, 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, schedule, buffer-or-queue to the DLS-user 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.

NOTE 3 DL-Unitdata-Exchange indication occurs in isolation, without either request or confirm primitives, at
both DLSAPs involved in an instance of the explicitly scheduled Unitdata-Exchange service. The
DL-Compel-Service and DL-Schedule-Sequence services (see 8.5.2 and 8.5.3) provide the means for the
explicit scheduling of the Unitdata-Exchange service.
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7.4.2 Relation of primitives at the end-points of connectionless service

With few exceptions, a primitive issued at one DLSAP will have consequences at one 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 7.5; all these relations are summarized in
the diagrams of Figure 63.

a) locally-confirmed Unitdata Transfer

DL-U NITDATA
request
—> .“ DL-UNITDATA
*~..] indication
DC-UNITDATA | >
confirm

b) remotely-confirmed Unitdata Transfer

DL-UNITDATA
request

DL-U NITDATA
confirm

DL-COMPEL-SERVI

<L ISTENER- QUERY

requestr \

DL - L ISTENER- QUERY
confirm

gure’63 — Summary of DL-connectionless-mode service primitive time-sequernce
diagrams

F

7.4.3 Sequence of primitives at one DLSAP

The possible overall sequences of primitives at a DLSAP are defined in the state transition
diagram, Figure 64. 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.
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1 Idle

DL-UNITDATA request,
indication, or confirm

P |

DL-UNITDATA-E XCHANGE
indication

DL-LISTENER-QUERY
request or confirm

< ]

7.5 Cpnnectionless-mode functions

DL-connectionless-mode unitdata transmission and upi . i imitives can
be useld to transmit independent DLSDUs from one DLSAP to SDU is
transmiitted in a single DLPDU. The DLSDU is in : ars no
relatiomship to any other DLSDU trans i S5DU is
self-contained in that all the informatiq e DLS-
providégr, together with the user data to%

A DL$DU transmitted using DL-conneci §=M i issi nitdata
excharjge services is not co S|dered b th i i ny other
DLSDUY. Although the DL A 3/ssarily
deliver[them to the rec ending
DLS-user.

NOTE Rlthough t of one
DLSDU |when it repg een the
DLSDUY themselves.

No means are ptovided S ¢ ivi - ch the
sending DLS-user\ma [ (peer-to-peer flow control). The DLS-provider Will not
mainta(li S about the flow of information between DLSAPs. Flow [control
exerte provider Ypon a sending DLS-user can only be described for a gpecific
interfagées

7.5.1 Pata.tran

7.5.1.1 “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, and to
return the status of that delivery to the originating DLSAP.

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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7.5.1.2 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
Catted—address fo =) —
Calling address M M (=) (
QoS parameter set A ) (\
DLL priority U M=) |\
DLL maximum confirm delay u /\ \ \/
Remote-DLE-confirmed u \ N \ \
Queue DLS-user-identifier &C \ \
DLS-user-data M / C\(i)\\\ \

Status / M
NOTE The method by which a c nflrm prl |t|v M rel witPNjts corresponding
preceding request pr|m|t|ve cal

7.5.1.2.1 Addresses

The pgrameters that takeaddresses.a vasee .5.1.2.1.1 and 7.5.1.2.1.2) both nefer to

DL(SAP)-addresses.

7.51.2411 Calle: ad
This parameter c

be projided. It is @

ifying the remote DLSAP(s) with which the DUS is to
' the request primitive, but takes the form of p local

DL(SAP)-address the indication primitive(s). It may be a DLSAP-address
or a grpup DL-a

NOTE |f the requesting\R gissued a DL-BIND request for the Called Address, then this paramgter also
can take fo DL(SAP )\address DL-identifier in the request primitive.

7.5.1.2.1.

This plarameter corveys an address of the local DLSAP from which the DLS hag been
requested./It is a DLSAP-address in the indication primitive, but takes the form of p local
DL SAP=agddressBt=identifrer-imtherequestprintitive:

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.

7.5.1.2.2 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.
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7.5.1.2.2.1 DLL priority

This is the priority of the actual DLSDU which is sent to the remote peer DLS-user.

7.5.1.2.2.2 DLL maximum confirm delay

This QoS attribute is not reported on the indication primitive.

7.5.1.2.2.3 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.

7.5.1.2.3 Queue DLS-user-identifier

This p A prior
DL-CRE itf queue
was specified for reception at the |nd|cated priority by the D{_-BI imitivel which

established the DL(SAP)-address indicated in the same pri

7.5.1.2.4 DLS-user data

This parameter allows the transmission of data betwee i ion|by the
DLS-provider. The initiating DLS-user m i er than
zero, yp to the limit determined by H ) ’ service
requestt.

7.5.1.2.4.1 Request primitive

If the ipitiating DLS-user Ras bo i ddress
at the ppend
a DLS Iready contains K DLSDUs. If the @ppend

operation is successfu, be transmitted at the first opportunity, gfter all
precedjing DLS@ " request primitive is not permitted. Instead, the
queue |serves to lirit'tt

yet corfi

ser requests which can be outstanding (that|is, not

If the ipiti
priority

qt bound a FIFO queue to the DLSAP-address at the sgecified
UNITDATA request primitive attempts to append a DLSDU to an
implici -address and priority) of indeterminate capacity, but fail$ if the
queue Jis Tull. a operation was successful, then the DLSDU will be transmitteq at the
first op ity, aftenall Yreceding DLSDUs in the queue.

At the [moment of the request, if the explicit or implicit FIFO queue is full, then the request is
terminwwwm_wwwpm_u@plpnate

negative status.

7.5.1.2.4.2 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
primitive.
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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.

7.5.1.2.5 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

k) “fail
m) “fail
n) “fail
p) “fail
NOTE 1

confirmdtion.

NOTE 2
informat]

7.5.1.3

The sd

on is permitted j

re — sending queue full”;

re — no requesting DLS-user data specified”;
re — requested QoS unavailable”;

re — calling DLSAP DL-identifier is invalid”;

re — incompatible DL(SAP)-role for calling addfess”;

re —reason u

Failure g) can re ote DLE

Addition t hgement

juence

DL-UNITDATA
request
—P>. DL-UNITDATA
+— "~._ indication
DI -UNITDATA —»
confirm

Figure 65 — Sequence of primitives for a successful locally-acknowledged
connectionless-mode unitdata transfer
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DL-UNITDATA
request

DL-UNITDATA
indication

DL-UNITDATA
confirm

Figure 66 — Sequence of primitives for a successful remotely-acknowledged
connectionless-mode unitdata transfer

DL-UNITDATA
request

DL-UNITDATA
confirm

Figure 67 — Sequence of primitives for an un
connectionless-mode unitdata

7.5.2 pata exchange

NOTE PL-connectionless-mode data exchange services a cified in

ISO/IEC|7498-1.

7.5.2.1 Function

The DOL-connectionless-mode unitdat4 i i of the

DL-COMPEL-SERVICE service (see 8.5.2). » Change

servicg can be used

a) to send a self-contdined SpE AP, the
responder;

Sion at

b) to dqause a indeperde
thatlresponderDL3AP

c) whgn neither D -users
that

The DL | SDUs

transmfitie all the

informati ith the

user dpta to i , in a single DL-PUT (see 5.4.5) service access. Thus ng initial

establishment:orsubsgquent release of a DLC is required.

A DLSpPW'ransmitted using DL-connectionless-mode data exchange 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 (responding
or initiating) DLS-user in the order in which they are presented by the sending (initiating or
responding, respectively) DLS-user.

NOTE The possibility, probability and reasons for such misordering are protocol-specific.

Limited means are provided by which the receiving DLS-user may control the rate at which the
sending DLS-user may send DLSDUs (peer-to-peer flow control).

1) The initiating DLS-user limits the rate at which both it and the responding DLS-user 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-
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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.

7.5.2.2 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)

a) wh
b) whqgse binding DL(SAP)-role is CONSTRAINED RESPONDER and who emote-
DL( ) 3.2) is

equpl to the initiator-DLSAP-address.

Table 24 — DL-connectionless-mode unitdata exchange

itive eters
P

IndicatiQn | ation
DL-UNITDATA-EXCHANGE at INITIATO R DE

Parameter name /)utput out\p\ut

Local address /\I\\Q(D&/ A M\(Z*)/
Remote address \ ){l (2)/ ( \ . }1 (1)
SN

QoS parameter set

DLL priority of sent DLS-u;Esdat}\ C?SQ C (4)

DLL priority of received DLS- (4) C (3)
data

Buffer-or-qu@eb\SﬂJser-\ldQ}r\ifieM ‘\C) C
Status |\ TN DIt M

7.5.2.2.

The pgram addresses as values (7.5.2.2.1.1, 7.5.2.2.1.2) both refer to QLSAP-
addresjses —@ ish has a DL(SAP)-role of INITIATOR, and one which has a DL(SAP){role of
CONSTIRAINED)RESP

7.5.2.2.1.1 Local address

This parameter conveys an address identifying the local DLSAP at which the DLS occurred. It
takes the form of a DLSAP-address DLS-user-identifier in the indication primitive.

7.5.2.2.1.2 Remote address

This parameter conveys an address identifying the peer DLSAP at which the DLS occurred. It
takes the form of a DLSAP-address in the indication primitive.

NOTE |If the DLS-user has issued a DL-BIND request for the Remote Address, then this parameter also can take
the form of a DLSAP-address DLS-user-identifier in the indication primitive.
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