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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3: Data Link Service definition

FOREWORD

1) Thqg IEC (International Electrotechnical Commission) is a worldwide organization for sta jzation-gempprising
all |national electrotechnical committees (IEC National Committees). The object qf i romote
intgrnational co-operation on all questions concerning standardization in the electyical*and ic figlds. To
thigf end and in addition to other activities, the IEC publishes International $fa ) &l e ption is
entfusted to technical committees; any IEC National Committee interestedin ¥ 8 ith may
parficipate in this preparatory work. International, governmental and non-gove 2 izatj liaising
with) the IEC also participate in this preparation. The IEC collaborates clog i N 3 ization
for |Standardization (ISO) in accordance with conditions determined paniza-
tions.

2) Thg formal decisions or agreements of the IEC on technica iple, an
intgrnational consensus of opinion on the relevant subjects g 3i ntation
from all interested National Committees.

3) Thgq documents produced have the form of rgsommengdationy i \ S i in the form
of gtandards, technical specifications, al ré i ational
Committees in that sense.

4) In ¢rder to promote international unificatio, } ) ational
Stapdards transparently to the maximum 9SSi i i i . diver-
gence between the IEC Stands 3 iona dicated
in the latter.

5) Thg IEC provides no maxKi 9 inch i i for any
eguipment declared to be inN¢cen i € i

6) Attgntion is draw subject
of gatent rights. The

The main task ’ A ' i i [ Standargs. In

exceptional circumstance M [ icati hnical

specification

e the hdard,
ddspitée

¢ THe subjecti ‘ is the
fuure but'no immédiate possibility of an agreement on an International Standard.

Techrlical’ specifications are subject to review within three years of publication to decide

whether they can be transformed into International Standards.

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

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

Enquiry draft Report on voting

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

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

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

Part 1. Introductory guide (under preparation)

Part 2: Physical layer specification and service definition

Part 3: Data Link Service definition

Part 4: Data Link Protocol specification

Part 5. Application layer service definition

Part 6: Application layer protocol specification
Paft 7. System management (under consideration)
Part 8: Conformance testing (under consideration)

AnneX A forms an integral part of this technical specification.

tion before|2002.

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

Information relating to confirmation, amendment or revjsion of\the ‘B
the IE|IC web site.

A bilirjgual version of this technical speci{i
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INTRODUCTION

This part of IEC 61158 is one of a set of International Standards and technical specifications

produ

ced to facilitate the interconnection of automation system components.

It is related to

other International Standards in the set as defined by the Fieldbus Reference Model, which is
based in part on the Reference Model for Open Systems Interconnection. Both Reference
Models subdivide the area of standardization for interconnection into a series of layers of
specification, each of manageable size.

The Data Link Service is provided by the Data Link Protocol making use of the services

avail
chara
the
Fieldb
Applig

Throu
to the
to the

specification is a4 ar |tect al service, independent of administrative divisions

mternational Standards and technical specifications for Fieldb

Cteristics that the |mmed|ately higher-level protocol may exploit. The felatis sh|p b

7

. LAYER LA S

Data Link Y A

services DATALI‘?#( TG

. LAYE E
Physical

ysical _y, @) b

> N

T

services P Y\% ( 6
N

d’'technical specifications, the term “service”
layer of the OSI or Fieldbus Basic Reference
the Data Link Service defined in this teg

ghout the s
abstract capa '

e layer immgd

us Data Link Protocol, Fieldbus Physical Service, and O Figldbus
ation Protocol is illustrated in figure 1.
(o] HELDBUS
NETWORK APPLIC,

refers
Model
hnical



https://iecnorm.com/api/?name=8c05db12bf5b5fdedef276eceed625b2

- 14 — 61158-3 © IEC:1999

DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -

FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS -

Part 3: Data Link Service definition

1 Scope and object

This part of IEC 61158 is a technical specification that provides basic time-critical messaging
communications between devices in an automation environment. The term “time-critical” is
used to represent the presence of a time-window, within which one or more specified actions

arer
action
attend

This
Fieldh

a)

b)
thg

c)

The s
Link H
may b

The p

a)
Lin

b)
thg

11 §

The p
Data

Refer
cation

tirettobecompteted-withsomedefimedtevetof certamty—Faituretocomptete—spe
s within the time window risks failure of the applications requestirig the actions
ant risk to equipment, plant and possibly human life.

art of IEC 61158 defines in an abstract way the externally vis
us Data Link Layer in terms of

9

the primitive actions and events of the service;

the parameters associated with each primitive actiomano ,, and the form

y take; and

Protocols as specified in ISO/IEC
e used by any OSI Ng

urpose of this pa

to the Fs
k Layers of thé Fi

rincipal ehjective of'this part of IEC 61158 is to specify the characteristics of a conc
Link Servicessuitable for time-critical communications, and thus supplement the OSI
bnce Model in quiding the development of Data Link protocols for time-critical con

pcified
, with

¥ py the

which

Data

61158

Data

ers of

eptual
Basic
muni-

S.

1.2 Conformance

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

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

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

ISO/IEC 7498-1:1994, Information technology — Open Systems Interconpection ~ |Basic
Refergnce Rodel: The Basic Model

ISO/IEC 7498-3:1997, Information technology — Open Systems Basic
Refergnce Model — Naming and addressing
ISO/IEC 8886:1996, Information technology — Open Syste n Link
Servige Definition
ISO/IEC 10731:1994, Information technology - Basic
Refergnce Model — Conventions for the definition
ISO/IH hange
betwe Part 1:
Medil

us for

IEC 6
use in

9,
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3 Definitions
For the purposes of this part of IEC 61158, the following definitions apply:

3.1 Reference model definitions

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

3.1.1 Dl -address [7498-3]
3.1.2 DL-address-mapping [7498-1]
3.1.3 called-DL-address 498-3]
3.1.4 calling-DL-address [7498-3]
3.1.5 centralized multi-end-point-connection [7498-1]
3.1.6 DL-connection [7498-1]
3.1.7 DL-connection-end-point [7498-1]
3.1.8 DL-connection-end-point-ide [7498-1]
3.1.9 ioN i [7498-1]
3.1.1( [7498-1]
3.1.11 [7498-1]
3.1.17 [7498-1]
3.1.193 [7498-1]
3.1.14 [7498-1]
3.1.14 flow-control [7498-1]
3.1.16 (N)-layer [7498-1 ]
DL-layer
Ph-layer
3.1.17 layer-management [7498-1]
3.1.18 DL-local-view [7498-3]

3.1.19 DL-name [7498-3]
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3.1.20 naming-(addressing)-domain [7498-3]
3.1.21 peer-entities [7498-1]
3.1.22 primitive name [7498-3]
3.1.23 DL-protocol [7498-1]
3.1.24 DL-protocol-connection-identifier [7498-1]
3.1.25 DL-protocol-data-unit [7498-1]
3.1.26 DL-relay [7498-1]
3.1.271 reset 7498-1]
3.1.28 responding-DL-address [7498-3]
3.1.29 routing [7498-1]
3.1.3( segmenting [7498-1]
3.1.31 DL-service [7498-1]
3.1.32 [7498-1]
3.1.33 J \ [7498-3]
3.1.34 [7498-1]
3.1.35 [7498-1]
3.1.36 [7498-1]
3.1.37 [7498-1]
3.1.36 [7498-1]
3.2 Service convention definitions

This part of IEC 61158 also makes use of the following terms defined in ISO/IEC 10731 as they
apply to the Data Link Layer:

3.2.1 acceptor
3.2.2 asymmetrical service
3.2.3 confirm (primitive);

requestor.deliver (primitive)
3.2.4 deliver (primitive)

3.2.5 DL-confirmed-facility
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3.2.6 DL-facility

3.2.7 DL-mandatory-facility

3.2.8 DL-non-confirmed-facility

3.2.9 DL-provider-initiated-facility

3.2.10 DL-provider-optional-facility

3.2.11 DL-service-primitive;
primitive

3.2.17 DL-service-provider

3.2.13 DL-service-user

3.2.14 DL-user-optional-facility

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

3.2.16 multi-peer

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

3.2.18 requestor

3.2.1¢ response (prim_

3.2.20

3.2.21

3.3 D

For the p e is’pakt of IEC 61158, the following definitions also apply:

3.3.1

A single DLisubnetwork in which any of the connected DLEs may communicate directly, without

any intervéning DL-relaying, whenever all of those DLEs that are participating in an instapce of
communication are simultaneously atentive to ihe -subnetwork during the period(s) of
attempted communication..

3.3.2 extended link

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

NOTE An extended link may be composed of just a single link.
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3.3.3

single

3.3.4

node

DL-entity as it appears on one local link.

bridge

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

a)

DL-

to connect two or more separate DL-subnetworks (links) to form a unified

subnetwork (the extended link); and

b)
the

3.3.5

DL-s¢

3.3.6
DL-se

NO

3.3.7

point-
wheré
exert
servicg

DL-simplex service..

3.3.8

centrgli

distin
but u
users

not indivi

to ea

to provide a means by which two end systems can communicate, en_at least

end systems is periodically inattentive to the interconnecting DL-s

sending DLS-user

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

receiving DLS-user

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

TE A DL-service user can be concurrentl

peer DLC

muIti-pe

¢ publisher or publishing DLS-user, and a set o
n collectively as the subscribers or subscribing

efibing DLS-users can send to the publlshlng DLS-user (b
er DLC always provides asymmetrical service. It may al

NO

sub

3.3.9

8 Ol L-simplex service, either from the publisher to the subscribg
e subscrik the publisher.

EA

bne of

Lusers
ble to
etrical

only

single
[ peer
DLS-
p (but
ut not
50 be
IS, or

scribing DLS-users with respect to their sending DLSDUs to the publishing DLS-user.

DLSAP

bcribing

DLS-user cannot exert erther flow or rate control on |ts publrshrng peer entrty Srmrlar consrderatrons apply to

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

entity.

NOTE This definition, derived from ISO/IEC 7498-1, is repeated here to facilitate understanding of the critical

disti

inction between DLSAPs and their DL-addresses. (See figure 2.)
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DLS-user-entity

DLS-user-entity

DLS-users

1999

\
DLSAP
addresy

DUSAP- DLCEP- group DL~
addresses addresses address

DL-layer DL-entity

Ph-lgyer

NOTE |

NOTE 2
DLCER

NOTE
DLSAP|

NOTE

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

3.3.1(

DL-ad

have multiple (O -gddresses associated with a single DLSAP.

3.3.11 group DL-address

SAP. A

single

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

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

3.3.12 DL(SAP)-address

Either an individual DLSAP-address, designating a single DLSAP of a single DLS-user,

group DL-address potentially designating multiple DLSAPSs, each of a single DLS-user.

or a

NOTE This terminology is chosen because ISO/IEC 7498-3 does not permit the use of the term DLSAP-

address to designate more than a single DLSAP at a single DLS-user.
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3.3.13 DLCEP-address

DL-address which designates either

a)

b)

one peer DL-connection-end-point; or

one multi-peer publisher DL-connection-end-point, and implicitly the corresponding set

of subscriber DL-connection-end-points

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

Corrnclnnnding distinct DL SAP-address

NO

3.3.14 DLSEP-address

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

NO

3.3.13 transaction

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

3.3.16 initiator

DLE 1

reply
transa

NO

3.3.1%

DLE 1
peer i

NO
3.3.18
attriby

This 4§
decisi

TE A DLCEP-address is an extension of the use of DL-addresses beyond that speg

TE This is an extension of the use of DL-addresses beyond that s

ttribute™is of pdrticular importance in sampled-data systems, which may need to
pbns based on the timeliness, or lack of timeliness, of current data samples.

S

198-3.

nds a
same

atum.
make

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

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

intera

ctions.

NOTE These concepts also support migration from previous national standards.


https://iecnorm.com/api/?name=8c05db12bf5b5fdedef276eceed625b2

- 22— 61158-3 © IEC:1999

4 Symbols and abbreviations
DL- Data Link layer (as a prefix)
DLC DL-connection

DLCEP DL-connection-end-point

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

DLL DL-layer

DLPDU DL-protocol-data-unit

DLS DL-service

DLSAP DL-service-access-point
DLSDU DL-service-data-unit
DLSEP DL-schedule-end-point
FIFO

oSl erconmecti
Ph-

PhE

PhL

QoS
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5 Conventions

5.1 General conventions

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

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

5.2 Parameters

Servige primitives, used to represent service user/service provider inter ct|ons seeNSP/IEC

10731), convey parameters that indicate information available in the usg tion.

This part of IEC 61158 uses a tabular format to describe the gcompon 3 pf the
DL-sgrvice primitives. The parameters that apply to each group ! imiyj re set
out inftables in clauses 2 through 4, 6 through 8, 13 through 21, rough
31. E i ining 4 meter,

and a
O

O

O [ the confirm pri
NOFE The re' ;
tor.peliver, acceptov/sybhmit)

One parameter (6
primitfve colupnms
and p

,|accep-

ervice
imitive

M

U ydrameter is a User option, and may or may not be provided depend|ng on
the dynamic usage of the DLS-user. When not provided, a default value for
the parameter is assumed.

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

Cu — parameter is a conditional User option, and may or may not be permitted

depending upon other parameters or upon the environment of the DLS-
user. When permitted, it may or may not be provided depending on the dy-
namic usage of the DLS-user. When permitted and not provided, a default
value for the parameter is assumed.

(blank) — parameter is never present.
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Some entries are further qualified by items in brackets. These may be

a) a parameter-specific constraint

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

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

(2) indicates that the set of parameter values has an implicit order a d that tlLe pa-
rameter’s value is greater than or equal to that of the pafa ervice
primitive to its immediate left in the table (that is, left by o

b) | an indication that some note applies to the entry

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

In any particular interface, not all parameters need\be ) implicitly
assocjated with the DLSAP at which the Qrimitivs
In thg diagrams which illustrate these ect or
time-gequence relationships, and wav brane-
ous.
5.3 Identifiers
Most pf the DLS primtiv eCi ; i ifi i from
either|a local DL 3 S 2 se of
such |dentifiers | B is a
purely local |ssue iyes to
provig

a)

b)

c) corre-

sponding,confirm primitive;

d)

e)

for referring within a request or response primitiveé 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-intersecting identifier spaces for the DLS-provider and each separate DLS-user, because
they may have non-overlapping local views. Consequently, DLS-user identifiers are required for
a) and e); while DL-identifiers are required for b), c) and d).
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6 Overview of the Data Link Service

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

In particular, the DLS provides for the following:

a) Independence from the underlying Physical Layer. The DLS relieves DLS-users from all
direct concerns regarding which configuration is available (for example, direct connection, or
indirectthrough—ohe—or—more—bridges)and-which—physicalfacilities—are—used—{for—example

whijch of a set of diverse physical paths).

b) | Transparency of transferred information. The DLS provides fg 8 ansfer
of DLS-user-data. It does not restrict the content, format or coding\o the info ion, nor
dogs it ever need to interpret the structure or meaning of tha IO H N However,
reqtrict the amount of information that can be transferred as & Wisi A\

NOTE A DLS-user may segment arbitrary-length data into limit&d- {service

requests, and may reassemble received DLSDUs into those larg

c) | Reliable transfer of data. The DLS relieves p arding
insertion or corruption of data, or, g tl data,
whjch may occur. In some cases ofn 3 $ , ion or
losis of DLSDUs may occur. In case i is not
employed, misordering can occur.

d) ans to
reg iffed by
me delay,
ac

e) e DLS-user to identify itself and to specify the DUSAPs
bet blished. DL-addresses have only regional significance
withi gnded DL-addresses have only regional significance |within
as a set of bridged DL-segments. Therefore, it is not apprdpriate
to structure

equited to differentiate between the individual systems that are physically or Ipgically
dle. & milti-puint data link and to differentiate between connections. For commonality with other
it , this mechanism is referred to as addressing and the objects used to differentipte be-
tween.Systems are/referred to as addresses. In a formal sense, this is an extension of the use of addlresses
beyond/that specified in ISO/IEC 7498-3.

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

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

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

A DL-subnetwork consists of a set of DL-segments (links) interconnected by DL-relay entities
(bridges) which provide DL-layer-internal coordination and routing services to the set of

interconnected DLEs.

A DL-segment consists of a set of DLEs, all of which are connected directly (that is, without
intervening DL-relay entities) to a single shared logical communications channel, known as a

link .

A link (logical communications channel) consists of one or more physically-independent

logicafty= = ;
path s
first of two paths
] providing a single (redundar¥) lin
bridge
DLE
DLE DzZ\ D&\ sing
bridge
DLE DLE
DLE secahd of paths;
viding 2 single,(reduhdant) lin
single Jpath
single flink
DLE DLE DLE
Figure 3 — Exa , IS@)rid syand the extended link

A single shared PhL-prowdere ications among the DLEs on a given path.
is madle up of congeptuall xample is shown in figure 3.

NOfFE 1 A lin isth an Oone pPath is an instance of DL-redundancy. This is distin

Ph-redundancy, whi eCe om the DLL and all DLEs due to the principles of |

(ISP/IEC 7498-1).

NO are”connected to links and bridges interconnect links. Yet in a

sen| s and bridges interconnect paths. DL-communication-services are ing

ent and the DLS-user has no cognizance of any path multiplicity.

wn as

e link

A link

ct from
ayering

hysical
epend-

ntifier
e data
A-link-

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

a) to cluster addresses of the same generic function, such as

1)
2)

3)

DLSAP-addresses naming specific DLSAPs;

DL-addresses naming groups of DLSAPs;

DL-addresses designating one or more DLCEPs; and
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6.2.1 |Functional partitioning of the DL-address-space

The space of DL-addresses may be partitioned functionally 0

4) DL-addresses designating DLEs;
b) to cluster addresses for administrative purposes, such as addresses that are
1) known to be local to, and allocable by, a single DLE;

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

3) known to have no implicit DL-locality;

c) | to cluster addresses for routing purposes, such as addresses that 4 own_toybe local
to @ single DL-segment or a single DLE.

a) | DLE-specific DLSAP-addresses;

b) | other DLSAP-addresses;

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

DL-interconnected DLEs.

c)

NOTE These addresseg imes (i 11).

d) | DLE-specific D

other DL@

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

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

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

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

The space of DL-addresses may be partitioned to assist DL-routing activities as follows:

a)
b)

c)

DLE-specific DL-addresses;
DL-segment (link) specific but DLE-independent DL-addresses; or

DL-segment-independent DL-addresses.

7 T
There

a)
thr

b)
13

c)

clauses 20 through 24); and

d)

for usg.

the se6

NO

8 Q

0:

A DL$

/pes and classes of Data LINnK >ervice

are four types of DLS:

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

a connection-mode data transfer service with four _cla Q) defined in cl
through 19);

a connectionless-mode data transfer ser,

The t
the D
const

Static

QoS-attributes are selected once for an entire type of DLS. Dynamic QoS attribut

ses 9

auses

ined in

priate
ed by

ices.
trol of
eS not

ES are

selecfed.'independently at each DL-service invocation. Semi-static QoS attributes are

static

attributes for one type of DLS, and serve as defaults for corresponding dynamic attributes in
another type of DLS.

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

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

Four QoS attributes of the DL-data transfer services apply conceptually to both connection-
mode and connectionless operation. The DLS-user may specify values for these attributes
when binding a DLSAP-address to the DLS-user's DLSAP; any unspecified attributes will
assume the default values set by DL-management:
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a)

Two of these four attributes are considered dynamic; their DLSAP-address-r

elated

values serve merely as defaults for each appropriate DL-service-invocation, and can be
overridden on an instance by instance basis.

b)

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

A fifth attribute applies only to connection-mode operation, and is dynamic for each DLCEP.

8.1 dLL priority (dynamic QoS attribute)

All DL
and n

data t
speci

The [
conve
priorit
highe

a)
b)

c)

NO
tim

NO
AVA

The d
AVAILZ

data ]:ansfer services. This DLL priority also determines the maximn

at can be conveyed in a single DLPDU. This maximum is
ication.

L-protocol shall support three DLL priority leve
ying a specified amount of DLS-user data
es with their corresponding ranges of conve\
5t priority to lowest priority

DU. The threeg

time-available — capabbity of conveyi 56 DLS-user octets per DLPDU.

TE 1 URGENT and priority levels; TIME-AVAILABLE is considered

b-critical pric@v
E 2 DLCER & ay- negotigte URGENT t0 NORMAL Or TIME-AVAILABLE, Or NORMAL t
ILABLE.

conn

maxi%xum time dura

ion permitted for the completion of each related instance of a seque
ction-oriented DLS primitives:

uests,

ptocol

all be capable of

2 DLL
| from

a non-

D TIME-

TIME-

n the
hce of

a)

b)

the common maximum time for completion of
O a related sequence of DL-CONNECT primitives;
O a related sequence of DL-RESET primitives;
O a related sequence of DL-SUBSCRIBER-QUERY primitives; and

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

c)

d)

Each
from

protogols, and provides a means for DL-CONNECT requests_to remaii

open”

speciffies UNLIMITED.

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

the common maximum time for completion of

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

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

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

1 ms to 60s, inclusive. The value UNLIMITED provides\ compati

state. The completion status of “timeout” canne

The pprameters for the DL-DATA and log

less t
confir

The intervals specified are the maximu

1)

8.3 DLPDUsauthe

Each

between < itiati
tdata-exchahge

ication (semi-static QoS attribute)

1 ms,
r OSI
“half-
which

ervals
otely-

corre-

ing or

ded up
he DLE

hch of

DECEP establishment negotiation, and each connectionless data transfer, use

s this

attribute to determine

a)

a lower bound on the amount of DL-addressing information used in the DLPDU

provide the associated DLL data transfer services;

NOTE

reduces the potential for misdelivery.

b)

DL

s that

This has a slight impact on the residual rate of DLPDU misdelivery; more addressing information

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

S-user requests outstanding at the sending DLCEP; and

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

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

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

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

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

3) | MAXIMAL — each DL-address shall include the maximal amount of addressing iniiorma-
tiop possible. Also, all related scheduling actions should be execuytg ( each
semnding peer or publisher DLCEP of the DLC should maintain a L ort of

The default QoS value can be set by DL-management; when n& Y Me i NARY.

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

This pttribute is static for connectionless serw mode
serviges.
For eqach DLSAP-address, and each DLGEP,t ca i implicitly-
scheduled) DLL policy of providing the equeste D [ ible, instead
can defer any inter-DLS-user communjcati s - - quest
DLS-grimitive until that defé [ - . - -SHRVICE
requept, specifying the affe ion of
just a single deferred N s that
provide DLS-user inter
NOFE DLC s “drovider
seryices such as DS
The two choices &
a) | SAP-
addr
NOTE i PLICIT is incompatible with a DLCEP which is bound as sender to a buffer, because
writing to'a buffer doges 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 DICEP _will occur nnly when the deferral is ny1|icit|y

cancelled by an involved DLS-user.

NOTE Possible use of previously scheduled communications opportunities makes it possible for this defer-
ral and subsequent release to result in earlier communications with the peer DLS-users than that provided
by the IMPLICIT alternative.

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

8.5 DL-timeliness (dynamic DLCEP QoS attributes)

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

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

DL-Time w R Wt + DT
_> / / T T T
7 /7
0
DT
buffer write buffer read
start of time interval end oft e inteyval
Update: Data is untimely unless written within the m%
DL-Time ST+ D
- vz T
0 7 /7
DT
synchronizing event buffer write
start of time interval end of time interval
Synchronized: ata is unt|mc|<\;{‘\w}\$® then read within the window
DL-T|me St + DT
1> /h T
0
DT
buffer read
end of time interval
&Nma timeliness is unchanged
None: Data is untimely
Legend

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

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

Figure 4 — Types of DL-timeliness
In terms of elapsed DL-time and events at the assessing DLCEP

a) RESIDENCE timeliness is an assessment based upon the length of time that a DLS-user
datum has been resident in a buffer, which is the time interval between
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1) the moment when the buffer is written (by a DL-PuUT request primitive, or by
reception into the buffer at a DLCEP); and

2) the moment when the buffer is read (by a DL-GET request primitive, or by
transmission from the buffer at a DLCEP);

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

NOTE This type of timeliness was called Asynchronous in prior national standards.

c)

rel

d)
thg

LUIPDATE timeliness is an assessment bhased upon the time interval hetween
1) the moment of occurrence of a multi-DLE synchronizing e FFER-
RECEIVED indication or DL-BUFFER-SENT indication); and
2) the moment when the buffer is written (by a D or by
reception into the buffer at a DLCEP);
DL-timeliness = 0 < (WT-ST) < AT (Eg. 2)

NOTE A type of timeliness closely related to this one was ¢ 3 5.

SYNCHRONIZED timeliness is apyassesgme ¢ timing

FFER-

or by

3) th
transmission fr0

or by

Eq. 3)

TRANS imefiness occurs when timeliness is selected on a DLCEP but ngne of
ents are performed. In such a case the DLC preserves any prior |buffer

timeliness; but de€s not itself invalidate that timeliness. When no prior buffer timeliness

exi

sts, the default timeliness value shall be TRUE.

e)
DL

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

The DL-time when the original buffer is written by a DL-PuUT request primitive also can be

conve
buffer

yed to DLS-users which read a copy of the buffer. This DL-time is not available when the
timeliness is FALSE.

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

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

a) A means for creating and deleting a retentive buffer, or a non-retentive buffer, or a
FIFO queue of specified depth, for use

1) in communicating DLS-user-data between a DLS-user and the DLS-provider;
2) in redistributing received DLS-user data without continuing brven-
tion; and
3) in facilitating DLS-user supervision of the timing of DLSDU-¢ c b peer
DLS-users;
b) | A means for associating an individual DLSAP-addré red to
collectively as a DL(SAP)-address, with, and disassociati S address from, the

DLISAP at which the request is made.

or connection-mode¢ and

conndctionless data transfer serviceXusing ifi (SAP)-address can be specified

when [the association is made.

Additipnally, the DLS-user may specify(that(previobsl| ated buffers or FIFO queues beg used
for eqch potential directiof ioNty nnti less data transfer at the specified

DL(SAP)-address.

from a FIFO qUebe.

10 Model of

_,
-
D
-]
=
\J

This pad o
ISO/IEC T

that tgke place ‘
by DL}serviee=pri

c) | A means bi w o\size are written to or read from a buffer, of read

ses the abstract model for a layer service defined in clausg¢ 5 of
defines interactions between the DLS-user and the DLS-prpvider

SAP. Information is passed between the DLS-user and the DLS-prpvider
itives that convey parameters.

The DL(SAP)-address, queue and buffer management primitives are used to provide g local

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

11.1 Constraints on sequence of primitives

This subclause defines the constraints on the sequence in which the primitives defined in
clause 12 may occur. The constraints determine the order in which primitives occur, but do not
fully specify when they may occur.

The DL(SAP)-address, queue and buffer management primitives and their parameters are
summarized in table 1. The major relationships among the primitives at a single DLE are
shown In figure 5.

primitives and parameters

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

Servife Primitive Parameter (\ \ \
Buffef or Queue Creation DL-CREATE request (in Bu
Q
o Stat
(B‘t}ffer- <queve DL identifier)
Buffef or Queue Deletion DL-DE?TE\reque/st(ngfmr @e DL-identifier,
DL(SAP)-address Activation DL-BINDXgquest (SAP)-address DLS-user-identifier,
DL -address,
L(SAP)-role,
ceiving-buffer-or-queue-bindings,
ending-buffer-or-queue-bindings,
Default-QoS-as-sender,
t  Status,
[\ O\ DL(SAP)-address DL-identifier)
DL(SAP)-address Dﬁ%:tlv tion \QL-L}r\QIM\req st (in DL(SAP)-address DL-identifier)
Updale Buffer DLRuUT r ués{ (in Buffer DL-identifier,
DLS-user-data,
DLS-user-data-timeliness,
{\ out  Status)
Copy|Buffer or ueye DL-GET request (in Buffer-or-queue DL-identifier,
out  Status,
Reported-service-identification-class,
Reported-service-identification,
DLS-user-data,
DLS-user-data-timeliness)

NOTH DL-identifiMrameters are local and assigned by the DLS-provider and used by the DLS-user [to
desighate la specific DL(SAP)-address, DLCEP, schedule, buffer-or-queue to the DLS-provider at the DLS
interface’DLS-user-identifiers in parameters are local and assigned by the DLS-user and used by the DLS-
providerto designate a specific DI (SAP)-address DI CEFP _schedule buffer-or-quene to the DI S-user at th
DLS interface.
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a) Connectionless / b) Connection-mode
DL(SAP)-Address, DL(SAP)-Address,
Buffer and Queue Buffer and Queue
Management Management
possible possible
DL-C REATE request DL-C REATE request
—»
DL-BIND request DL-C ONNECT request
— > —>
S P —— B
4 possible +J [ DI -PUT request \
| DL-PUT request | ; —P ‘
—.,
| | | or |
‘ DL-U NITDATA request ‘ |
| — '
| or | |
| | | |
| DL-U NITDATA indication | \
| possible | ‘
\ DL-GET request ‘ |
. i
DL-U NBIND request Di-DNSCBNNECT/request
—p
possible possible
-DELETE request
) —>
NOTE 1 Primitives wjthin the outlined™\areas\canNpe repgated many times between instances of the primitives in
the endlosing areas
NOTE 2 The entireri act of the f|g e is another alternative to the outlined area of the left-hand pdrt of
the figyre, and also ca S etween instances of the primitives in the left-hand enclosirlg
area.
NOTE B primitives both can be used earlier and later than shown
ence of primitives for the DL(SAP)-address,
ceue and buffer management DL-services
12 DL(SAP ress d buff t facilit
queue an utrer management racinitues
DL(SAR):address management facilities bind a DL(SAP)-address to, and unbind a preyiously
bound DL (SAP)-address fronT, the DCSAPatr which the primitive 15 mvoked: Sucit a binding is
required while communicating using the specified DL(SAP)-address.

Queue and buffer management facilities permit, but do not require, a DLS-user to use retentive
or non-retentive buffers or specified depth FIFO queues when employing the DLS-provider’s
data communications facilities. (See figure 6.) Since these buffers and queues are managed by
the DLS-provider, they support DLS-user interactions and data transfer and sche

parad

igms not available with DLS-user-based queuing.

duling
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sending receiving
DLS user DLS user
explicit implicit explicit "immediate"
buffer uF;ue queue buffer uF;ue delivery
q (0S| default) q (0S| default)
A A A
local
\ 4 DLE
h 4
A 4
momer]
? tar
qugye
max
N
depth A rd
* l A 3 ; N b

DLSDU transmission

Figure 6 — Supported methods of data manage

12.1

12.1.1

The ¢

Create

Function

non-re¢tentive buffer or limite
DLSAP — either through aaDL

queus

stal

12.1.2

Table
DL-s¢

NOJE This facil a
dard.

DL Ur@c&&m\)

iopvand delivery

0 mi

e and parameters needed for the create buffer or

-and-queue-management Create primitive and parameters

fer or
vith a
FIFO

of this

Hueue

DL-CREATE Request

Parameter Name input output
Buffer-or-queue DLS-user-identiier ™
Queuing policy M

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

The buffer-or-queue DLS-user-identifier parameter specifies a means of referring to the buffer
or queue in output parameters of other local DLS primitives which convey the name of the

buffer

or queue from the local DLE to the local DLS-user.

The naming-domain of the buffer-or-queue DLS-user-identifier is the DLS-user’s local-view.

12.1.2.2 Queuing policy

The Queuing Policy parameter specifies whether to create either

a)

wh
dalf

b)
oV

cam be used only with the connectionless unitdata-ey

c)
DL
wh

orie

se

The v

NO
res

NO
inp
bin
att

NO

Muli

any
use
cac|

NO
Mull
exis

NO

caT be overwritten (as a single atomic action) by either the DLS-prgvider(o

a services; or

BUFFER-NR — a non-retentive buffer, which is set e
brwritten (as a single atomic action) by either the D

SDUs, which will reject attempts
en full, and which can be used Wi

E 1 Buffer and g
bonse primitives.

[E 2 An exp g
t bindings phqvige
ings are not pefmi

he DLCEP, or fro

tiple inp :

time, wi dhicats buffer users of which source was involved. Multiple output bindi
ful, e buffer among multiple users or to support differing-rate redistrib
hed

TE 4 A man<retentive Buffer (BUFFER-NR) must have one input binding and one output binding to be

tiple input.bindings are not useful for the reason stated in 2. Multiple output bindings are not usef
tence-would leadNd non-intuitive semantics for the buffer.

E 5 Buffers can be overwritten at any time, with complete loss of the prlor contents except to thosp

which
r, and
ented

an be
which

and K
SDUs
ction-
nange

DNNECT

. Multiple

output
empted

useful.
uffer at
gs are
tion of

useful.
Il; their

e users

whith

Cr—trat ucuull to—treacthe 'JIIUI contents—of-the—buffer \vla Bt=GET ICunoL plllllll.lvco Ot eCllulllU 174

Bi.CEPs)

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

12.1.2.2.1 Maximum queue depth

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

NOTE Implementations of this DL-service may extend the range of this parameter to include

a)

b)

values greater than four (4); and

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

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

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

12.1.2.4 Status

The s = f = fge was
provided successfully, or failed for the reason specified. The value conveyé this paragmeter
will bg as follows:

a) | “success”;

b) | “failure — insufficient resources”;

c)

d)

e)

NO pement
infg 1158.

If the
const

owing

1)

ATOR,

sts to

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

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

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

read the buffer.

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

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

the local DLS-user to the local DLE.
The naming-domain of the buffer-or-queue DL-identifier is the DL-local-view.

12.1.3 Sequence of primitives

The spquence of primitives in creating, later using, and eventually deleting fer or.queue is
defingd in the time sequence diagram of figure 5.
12.2 Delete
12.2.1 Function
The delete buffer or queue DL-service-primitive can be jueue
creatgd by an earlier create buffer or queue DL-service-prini
NO[FE 1 This primitive can only be used to delete a buff CREATE
regpest primitive; it cannot be used to delete a buffer op Qb pement
actijons.
NO['E 2 This facility may also be provided of this
stapdard.
12.2.4 Types of parameters
Table| 3 indicates the pHN queue
DL-sefrvice.
Table 3 @-b fer-ard-q ement Delete primitive and parameters
<\ \/\ DL-DELETE Request
*’Qra}re{er\hlamz/ input output
\Quf%‘\or%eue DL-identifier M
St\a\tus M
12.2.4.1 Buifer-o e DL-identifier
The Buffer-or-queue DL-identifier parameter specifies the local DL-identifier returned| by a
successfurprior Dt=EreATETreqUest primitivewhosebufferorgquetetrasnot-yetbeen—deleted.

The DLS-provider will release the local DL-identifier and associated DLS-provider resources.

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

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

or of DL-management action.

12.2.2.2 Status

The status parameter allows the DLS-user to determine whether the requested DL-service was
provided successfully, or failed for the reason specified. The value conveyed in this parameter

will be as follows:
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a)
b)
c)

d)

—42 —
“success”;

“failure — resource in use”;

“failure — management-controlled resource”; or

“failure — reason unspecified”.

61158-3 © IEC:1999

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

12.2.3 Sequence of primitives

The sequence of primitives in creating and later deleting a buffer or

time dequence diagram of figure 5.

12.3 Bind

12.3.1 Function

The bjnd DL(SAP)-address DL-service-primitive is used
a) | to associate a DL(SAP)-address with the D Cijh the primitive is invoked;
b) | to establish the DL(SAP)’'s role ting in the DL-Unitdat
DL}Unitdata-Exchange connectionless—s AP)-address;
c) | to associate up to 8 e buffers or non-retentive buff
limlited-depth FIFO qué&ues s and directions of potential data tr
at the specified DL(
d) | to specify’defa ality of Service (QoS) attributes for conng
mgde and conrggetia
NO
sta

12.3.2

Table

DL-se

12.3.3.1, DL(SAP)-address DLS-user-identifier

The DL(SI"\\P) QddICQQ DLS UotTl |dcut|f|c| ’Jalalllctcl QPCbeICQ A 1T ario Uf ICfUII;IIu

in the

A and

ers or
ansfer

ction-

of this

dress

o the

DL(SAP)-address in output parameters of other local DLS primitives which convey the name of
the DL(SAP)-address from the local DLE to the local DLS-user.

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

12.3.2.2 DL(SAP)-address

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

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

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

DL-BIND Request
Parameter Name input outpm\
DL(SAP)-address DLS-user-identifier M/\\ (\
DL(SAP)-address MO\
DL(SAP)-role < \MQ
Indicate-null-UNITDATA-EXCHANGE-transactions %\ \
Remote-DLSAP-address \ \/
Receiving-buffer-or-queue-bindings a) >

URGENT-buffer-or-queue DL-identifier f\\// /\ U
¢

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

Sending-buffer-or-queue-bindingf \

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

NORMAL-buffegQr-q\e\L(e DL-i \r'ri&er\) \\/ Cu
T|ME-AVA|LI/}BJ\E-b}£Qar-E)r-@g@ D\RM(;J cu

Default’QoS kag sende> >
NNTINNR S o
DLL/m{Agi\muNon 'rmw

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

TN o

< \ N\cally\-@nfirmed DL-UNITDATA Cu

\oanonfirmed DL-UNITDATA, Cu

DL-LYSTENERQUERY, DL-UNITDATA-EXCHANGE

DLMthentication cu
DL-scheduling-policy CuU
Status

DL(SAP)-address DL-identifier C
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Table 5 — DL(SAP)-role Constraints on DLSAPs, DLCEPs and other DLS Primitives

sending | receiving
DLSAP- | DL(SAP)- | DLCEP DL-UNITDATA UNITDATA-EXCHANGE
DL(SAP)-role agjdr_ess a_dd|_'ess permitted Request Indication Indica}tion
bindings | bindings permitted possible possible
BASIC 1Q, EQ 1Q, EQ yes yes yes no
GROUP — 1Q, EQ no no yes No
INITIATOR EB EB, EQ no no no yes
CONSTRAINED RESPONDER EB EB, EQ no no no yes
UNCONSTRAINED RESPONDER EB EB, EQ no no no / yes
Key
— . not applicable 1Q :implicit queue on transmit, immediate (as soon pessible)\delivgry on regeipt
EQ . explicit queue EB : explicit retentive or non-retentive buffer <\

The default value for this parameter is BASIC.

NOJFE The roles of INITIATOR, CONSTRAINED RESPONDER, STRAWED RESPONDER support mjgration

from previous national standards.

12.3.4.3.1 Indicate-null-U NITDATA-E

The ipdicate-null-UNITDATA-EXCHANGE-tra i 6 —pdrameter is present whgn the
DL(SAP)-role parameter has the value/INITIATOR RAINED RESPONDER, OF UNCONSTRAINED
RESPQNDER. When present, indi ' DATAR-EXCHANGE-transactions pargmeter
specifies whether an instar : NANGE transaction which occurs gt this

DLSAP-address should g XGHANGE indication even when no DL$-user
data transfer (in either [h i

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

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

NOJE 2 UNITDAJA of the indicate-null-UNITDATA-EXCHANGE-transactions parameter are

covered in clauses 20thro

12.3.2.3.2_Re

The rgmote S s parameter is present when the DL(SAP)-role parameter has the
value [CONSTRA NED RESPUNDER. When present, this parameter specifies an individual DLSAP-
addreps, i g that the DL-UNITDATA-EXCHANGE service may be initiated only from the

specified DLSAP-address.

12.3.2.4 Receiving buffer-or-queue bindings

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

When the DL(SAP)-role parameter has the value BASIC or GROUP, then
a) explicit bindings to a buffer are not permitted;

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

When bound as in b), the maximum-DLSDU-size for each specified receive queue shall
accommodate the maximum amount of DLS-user data permitted within a single DLPDU of the
priority corresponding to the binding, as specified in 8.1.

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

d) | explicit bindings to a buffer are permitted;

e) | explicit bindings to a queue are permitted; and

f) | if no binding at a given DLL-priority exists, then it is not pOssi g ; DU of
that priority at that DLSAP-address.

NO[E If a queue is bound to the receiving (DLS-provider to DLS-usey) directi (SAP)-
address at a specified priority, as in b) or e), then the DLS-userha eGifi X4 ueued
received DLSDUs, and can choose when to process those DLE

12.3.4.4.1 URGENT buffer-or-queue DL-identifier

When| permitted, specifying a buffer- fer or

gueuq being bound to the DLSAP for use\

12.3.4.4.2 NORMAL buffer-ox-queue DL 'de

When| permitted, specifying_a buffer-orsqiieue DLidentifi i i e fer or
gueud being bound to i ; .

12.3.2.4.3 TIME-

When| permitted,
queud being bou

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

12.3.4.5 Sending b wewut bindings

When| pre NE . s-or-queue DL-identifier parameter specifies the local DL-idgntifier
returned by a.successfut’prior DL-CREATE request primitive (or DL-management actior}) that
creatdd a bufferor_queue that has not yet been deleted.

When|the DL(SAP)-role parameter has the value BAsIC, then

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

c) if no binding at a given DLL-priority exists, then the DLSAP-address is implicitly bound
at that priority to a default OSI queue.

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

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

12.3.7757T URGENT buffer-or-queue DLC-Tdentfier

When| permitted, specifying a buffer-or-queue DL-identifier results in igdy buffer or

queudq being bound to the DLSAP for use in transmission at URGENT pJi8

12.3.4.5.2 NORMAL buffer-or-queue DL-identifier

When| permitted, specifying a buffer-or-queue DL-identifie dentified buffer or

gueuq being bound to the DLSAP for use in transmission at™QR

12.3.4.5.3 TIME-AVAILABLE buffer-or-queue DL-identifier

When| permitted, specifying a buffer-grag \| if sults>in the identified buffer or
gueuq being bound to the DLSAP for i gsi AVAILABLE priority.

12.3.3.6 Default QoS as sender

The DLS-user may speci
conngction-mode and co

of the QoS parameters that apply to
isSion, as described in clause 8. [These

default values will be us itdgta transmission services are initiated fat this
DLSAP-address, unles phi QrIrig during an actual service invocation.
When| the DL(S@J Y as\the value INITIATOR or CONSTRAINED RESPONOER oOf

be abkent. When meter has the value GRoupP, all of these QoS attrjbutes

UNCOVESTRAINED RESR gse QoS attributes as sender are irrelevant and shall
as sender are ; ) absent.

12.3.4.6.

This QoS atttibute i L felevant when the DL(SAP)-role parameter has the value INIT|ATOR,
CONSTRAINED, RESPONDER, UNCONSTRAINED RESPONDER, Or GROUP, and thus shall be absent.

12.3.2.6.2, DLL maximum confirm delay

This QoS attribute is not relevant when the DL(SAP)-role parameter has the value
CONSTRAINED RESPONDER, UNCONSTRAINED RESPONDER, Or GROUP, and thus shall be absent.

12.3.2.6.3 DLPDU authentication

This QoS attribute is not relevant when the DL(SAP)-role parameter has the value GrRoupr, and
thus shall be absent.

12.3.2.6.4 DL-scheduling-policy

This QoS attribute is not relevant when the DL(SAP)-role parameter has the value INITIATOR,
CONSTRAINED RESPONDER, UNCONSTRAINED RESPONDER, Or GROUP, and thus shall be absent.
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12.3.2.7 Status

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

a)
b)

c)

“success”;
“failure — insufficient resources”;

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

d)
e)
f)
9)
h)
i)
)

NO
infg

12.3.3.

The 0
that
paran
paramn

the log

The n

12.3.3

The s

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

“failure — remote DL(SAP)-address invalid”;
“failure — invalid buffer or queue binding”;

“failure — parameter inconsistent with DL(SAP)-rale
“failure — parameter violates management caonstfaint”;
“failure — number of requests

“failure — reason unspecified”.

L(SAP)-a
he DL-BINDfe The DL(SAP)-address DL-ide
eans of referring to the DL(SAP)-address in

bquence of primitives in

gement
1158.

icates
ntifier

input
5 from

a)

pinding a DL(SAF)-address 10 the InvokKing DLSAF, and optionally binding one o

buffers or queues to the DL(SAP)-address; and

b)

is defi

later unbinding the DL(SAP)-address and buffers or queues from the DLSAP

ned in the time sequence diagram of figure 5.

more


https://iecnorm.com/api/?name=8c05db12bf5b5fdedef276eceed625b2

— 48 - 61158-3 © IEC:1999

12.4 Unbind

12.4.1 Function

The unbind DL(SAP)-address DL-service-primitive is used to unbind a DL(SAP)-address from
the invoking DLSAP. Any buffers or queues that were explicitly bound to the DL(SAP)-address

are also unbound from that DL(SAP)-address at the same time.

NOTE 1 This primitive can only be used to unbind a DL(SAP)-address that was bound to the DLSAP by a prior
DL-BIND request primitive. It cannot be used to unbind a DL(SAP)-address that was bound to the DLSAP by

prior local DL-management actions.

NOTIE_2__This facility may also be provided by local Dl -management actions, which are beyond the s

cope of

thig| standard.

12.4.4 Types of parameters

Table| 6 indicates the primitive and parameters needed for the\unkind
DL-sefrvice.

Table 6 — DL(SAP)-address-management Unbind

DL-U

Parameter Name

DL(SAP)- a@d’\{DL(»d\}mﬂ%

12.4.3.1 DL(SAP)-address DL-identifie

The DL(SAP)-address D

dress

the local DL-identifier returned by a

successful prior DL-BIND e/ DLS-provider shall unbind the| local
DL-id¢ntifier and its aspQcia - and any associated buffers or queues| from
the invoking DLSAP, i iS€0 ect g all DLCEPs, unbinding all buffer and queues
which| were boupd to tk E minating all outstanding DL-UNITDATA requests
assocjated with that D)L
12.4.3
The s

a) | SAP;

b)

lateryunbinding the DL(SAP)-address and those buffers or queues from the DLSAR

is defined in the time sequence diagram oOf figure b.

12.5 Put

12.5.1 Function

The put buffer DL-service-primitive is used to copy a DLSDU to a buffer. In some cases it may

also be used to set the buffer empty.

12.5.2 Types of parameters

Table 7 indicates the primitive and parameters needed for the put buffer DL-service.
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Table 7 — DL-buffer-management Put primitive and parameters

DL-PuUT Request
Parameter Name input output
Buffer DL-identifier M
DLS-user-data U
DLS-user-data-timeliness U
Status M

12.5.7

The b
prior [

12.5.7

When
to the
furthe

reporting as the time-of-production (see 12.6.2.6.1).

When

a)
“fa

b)

12.5.7

The
meets
more
criteri

If the
attriby
criteri

NO

.1 Buffer DL-identifier

uffer DL-identifier parameter specifies the local DL-identifier re

.2 DLS-user-data

present, the DLS-user-data parameter specifies one
maximum DLSDU size specified in the associate
I constrained by DLC negotiation. The DLE m£2

9

DLS-user-data is not present, then

e DL-Put request fails and a stg
sting DLS-user.

lure — invalid DLSDU size” is ret rn%h ;
Otherwise, when axdoes then the.DL-Put request primitive resets the

DL S-user-datast i . atér specifies whether the associated DLS-use

the reque éliness criteria, or not. Its value is either TRUE (g
criteria exi or FALSE (either no criteria exist, or one or more
h were ot
data_in er isythen sent to other DLS-users through a DLC, then this time
te willNg i ANDed with the assessment(s) of any DLCEP-evaluated time
h, and the ssociated with the receiving buffer, if any.

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

essful

ta, up
ssibly
r later

tus of

buffer

r-data
ne or
of the

liness
liness

The default value for this parameter is FALSE.

12.5.2.4 Status

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

a)

b)

“success”;

“failure — invalid DLSDU size”; or
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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 part of IEC 61158.

12.5.3 Sequence of primitives

The sequence of primitives in using a buffer is defined in the time sequence diagram of
figure 5.

12.6 Get

12.6.1 Function

The get buffer or queue DL-service-primitive is used to read a DLSDU
to remove a DLSDU from a FIFO queue.

tempt

When| the DL-GET request primitive specifies a buffer (see 126.2. .29.1q 2.2.3)
and the buffer is empty, then the DL-GET request primitive returns i Fai tatus.
Otherwise, the DL-GET request primitive copies the DLSD

When| the DL-GET request primitive specifies an explici : i , then
the D|L-GET request primitive returns an approprate fai atus. ise, L-GET
requept primitive dequeues the DLSD G it, r with

assocjated DL(SAP)-addresses or an §

12.6.4 Types of parameters

Table|8 indicates the primiti ice.

O
/\ > ? ) DL-GET Request
(arﬁﬁ@ me > input output
/{\K{\r\or }mg \Ql_ |der>ner M
Stauy

M
Wte\(ser ceAdentification-class C
%{ted %rwce identification

B %Mg DLCEP DLS-user-identifier
N\ Clled DL(SAP)-address DLS-user-identifier
Calling DLSAP-address

Bl Py
DT PTrToTTty \=

DLS-user-data C

DLS-user-data-timeliness

Local DLE timeliness

Sender and remote DLE timeliness

Time-of-production

12.6.2.1 Buffer-or-queue DL-identifier

The buffer-or-queue DL-identifier parameter specifies the local DL-identifier returned by a
successful prior DL-CREATE request primitive (or by DL-management).
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12.6.2.2 Status

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

a)

b)

“success”;

“possible failure — empty buffer”;

c)

d)

NO

seryi

NO
infg

12.6.3.

SUCCE€
Servic

a)
pre

b)

c)
ad

12.6.4.

This

reque
priorit
12.6.3

The 1

“Tallure — empty queue”; or

“failure — reason unspecified”.

ssful. When present, this para
e-identification parameter. The

sent;

DLCEP — the r

DL(SAP)-atidre:
iress, andri

4 Reported-

ompo

5t W

y of the

.4.1 Recelving-DLCEP DLS-user-identifier

eceiving-DLCEP DLS-user-identifier parameter is present when the reported-sg

identit

exichange

gement
1158.

gt was

orted-

is not

| SAP-

| -GET

$) and

rvice-
bs the

ication-class parameter specifies DLCEP. When present, this parameter identifig

DLCE

at which the associated DLSDU was recelved.

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

The called-DL(SAP)-address DLS-user-identifier parameter is present when the reported-

servic

e-identification-class parameter specifies DL(SAP)-ADDRESS. When present,

this

parameter identifies the destination DL(SAP)-address at which the associated DLSDU was
received.


https://iecnorm.com/api/?name=8c05db12bf5b5fdedef276eceed625b2

- 52 - 61158-3 © IEC:1999

12.6.2.4.3 Calling-DLSAP-address

The calling-DLSAP-address 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.

12.6.2.4.4 DLL-priority

The DLL-priority 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.

12.6.4.5 DLS-user-data

The OLS-user-data parameter is present when the status para indi | -GET
requept was successful. The DLS-user-data parameter retutns\a singig \J gonsisfing of
one qr more octets of DLS-user-data, up to the maxin n the
assocjated DL-CREATE request primitive (or by DL-manag

12.6.4.6 DLS-user-data-timeliness

The DOLS-user-data-timeliness param i indi s that
the DI 3 i i fies a
bufferl When present, r-data
timelipess.

12.6.2.6.1 Local-DLE-timégliness

The lpcal-DLE-timelin et the
receijng DLCEP’s tim exist,
and aJl were m riteria
were pot met). Whe h by a
local PL-PUT requgs ffer is
bound [ AINED
RESPQ SE.
12.6.4.6,

The sp -user-
data ediary
rece| ing BECEPs y the

selected for one or more of the transporting DLCEP(s), or one or more of the timeliness criteria
were not met).

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

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

b) to provide assistance in DLS-user diagnosis of the source of non-timeliness — either the DLS-user-data
source and remote portions of the distributed DLS-provider, or the local DLE and the receiving DLS-user; and

c) to facilitate migration of existing national standards.

12.6.2.6.3 Time-of-production

The time-of-production parameter is present only when
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a)

15.

b)
by

the sending DLCEP specified true for its time-of-production QoS parameter (see
2.10.1.4); and

the value of the sender-and-remote-DLE-timeliness parameter (see 12.6.2.6.2) returned
this DL-GET primitive is TRUE.

The time-of-production parameter specifies the DL-time at which a DLS-user transferred the

assoc

iated 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

exp|
pro
pla

12.6.3

The s
of figu

13
The D

a)

icitly-scheduled sending DLCEP through a shared intermediate buffer, then at the final receiver the
Huction is still the time at which the sending DLS-user (at the first DLCEP) issued t RUT requesy
ed the associated DLS-user-data in the original sending DL-buffer.

Sequence of primitives

equence of primitives in using a buffer or queue is defineg
re 5.

NOTE
one of the DLS-

2)

from_thespublishing DLS-user to the set of subscribing DLS-users, or from the set of subscribin
usersyo theNpubtishing DLS-user.

ime-of-
t which

ingram

e two

bn from

ribing

er.

nission
g DLS-

first end-system second end-system third end-system
publisher peer peer subscriber subscriber
DLCEP  DLCEP DLCEP DLCEP DLCEP

DLSAP\ ‘

T

v
v

(] multi-peer DLC

# DLSAP &

DLSAPs

peer-tofpeer DLC

Figure 7 — Peer-to-peer and multi-peer DLCs and their DLCEPs

D
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b) A means of establishing an agreement for a certain Quality of Service (QoS) associated
with a DLC, between the initiating DLS-user, the responding DLS-user(s), and the distrib-
uted 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
7.6.3.2 of ISO/IEC 7498-1).

d) | A means of conveying timeliness information about those DLSD
ange by the (distributed) DLS-provider in certain modes of DLC operafig

Wd theirlconvey-

e) | A means by which the receiving DLS-user at a peer DLCEP fpa 3 8 fate at
whijch the sending DLS-user may send DLSDUSs, if supported pywthe ~

the publishing
DLS-user sends DLSDUs because this flow control would affect@ S users. Instdad, the
publishing DLS-user should employ some form of self- admlm S p inimize
the probability of DLSDU loss due to congestion at receiving DLS- . 9 - a peer

f) | A means by which a DLCEP,

7 state
andl the activities of the DLS-users €esynchq

NOTE Reset of a multi-peer DLCEP by a
be reset at any of its other DLCEPs.

DLC to

g) | A means by whicll the publishin G i- hether
thgre are any subscribing DL,

h) | A means fo( the
angl possibly @

NOTE Releasg<Q

LCEP

ise the

There to D
(minin livery
featur| e and

ipnless
abase

OSl ¢
servig
cachg

-coherency prqidcols.

NO[FEN True connectionless services also are available, independent of these four classes. See clayses 20
thrdugh-24-

14 Model of the connection-mode Data Link Service

This part of IEC 61158 uses the abstract model for a layer service defined in clause 5 of
ISO/IEC 10731. The model defines interactions between the DLS-user and the DLS-provider
that take place at the DLC’s DLSAPs. Information is passed between the DLS-user and the
DLS-provider by DL-service-primitives that convey parameters.
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14.1 DLCEP-identification

A DLS-user may need to distinguish among several DLCEPs at the same DLSAP; thus a local
DLCEP-identification mechanism is provided. All primitives issued at such a DLSAP within the
context of a DLC use this mechanism to identify the local DLCEP. Other uses exist, such as
the timeliness QoS parameters of 15.2.10 and the scheduling primitives of 29.2 and, 29.3.
Thus this DLCEP-identification is explicitly included within the primitives that reference a local
DLCEP. The naming-domain of this DLCEP-identification is the DL-local-view. (See also 5.3.)

14.2 Model of a peer DLC

Betw ontrol
functipn that relates the behavior of the DLS-user receiving data to the abifi DLS-
user y i ip with
other | of a
peer [

NO ¢ at the

DLC to the

act
This & of the
end-tg as a
substi of all
allowa es are specified in ¢lause
16. Sg attempt to describe all the
functi i c ad X QVi e DLS. No attempt to spe¢ify or
const

NO ) he Qry/’of the DLS are not visible to the DUS-user.

Alo i desc iped by this model (for example, the issyie of a

DLA A a ereceipt of\g/DL-DATA indication, corresponding to a prgviously

isst

a) constraints gpplied\/ocally 0 Wi i - i :
b) | service pro s defini icilar seguencing constraints on some DLS-primitives.

14.2.1

The G § ) epresents the operation of a peer DLC in the abstract by|a pair
of abs PRKiAY wo DLCEPs. There is one abstract queue for each direction of
informaton t ;

DLS User A DLS User B

| DLSAP | | DLSAP |
DLCEP DLCEP

Queue from Ato B

Queue from B to A

DLS Provider

Figure 8 — OSI abstract queue model of a peer DLC between a pair of DLS-users

Each OSI abstract queue represents a flow control function in one direction of transfer. The
ability of a DLS-user to add objects to an abstract queue will be determined by the behavior of
the other DLS abstract queue. Objects are entered or removed from the abstract queue as a
result of interactions at the two DLSAPs. Each peer DLC is considered to have one pair of
abstract queues.
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The following objects may be placed in an abstract queue by a DLS-user (see clauses 17
through 19):

a) a connect object, representing a DL-Connect primitive and its parameters;
b) a data object, representing a DL-Data primitive and its parameters;
C) aresetobject, representing a DL-Reset primitive and its parameters; and

d) a disconnect object, representing a DL-Disconnect primitive and its parameters.

The chIIowing objects may be placed in an abstract queue by the DLS-provi ges 17

through 19):

1) | areset object, representing a DL-Reset primitive and its paré

2) | a synchronization mark object (14.2.4); and

3) | a disconnect object, representing a DL-Disconng
The apstract queues are defined to have the folloyi

i) | An abstract queue is empty b an be

retprned to this state, with loss of its

i) | Objects are entered into an ab i - , j ontrol
by the DLS-provider. Op

iii)] Objects are re DLS-
user.

iv)| Objects ar; r, see
1412.3).

V) | An apst : imi [ i ity i ily |either
fixe¢d or determi

Vi) icpite or

losle data o'cts

14.2.4 Peef 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 DLSAPSs, and
enters either a connect object or a disconnect object into the appropriate abstract queue. From
the standpoint of the DLS-users of the peer DLC, the abstract queues remain associated with
the peer DLC until a disconnect object representing a DL-DISCONNECT primitive is either
entered into or removed from the abstract queue.

DLS-user A, which initiates a peer DLC establishment by entering a connect object represent-
ing a DL-CONNECT request primitive into the abstract queue from DLS-user A to DLS-user B, is
not allowed to enter any other object, other than a disconnect object, into the abstract queue
until after the connect object representing the DL-CONNECT confirm primitive has been removed
from the DLS-user B to DLS-user A abstract queue.
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In the abstract queue from DLS-user B to DLS-user A, objects other than a disconnect object
can be entered only after DLS-user B has entered a connect object representing a
DL-CONNECT response primitive, and has received a subsequent DL-CONNECTION-ESTABLISHED
indication primitive. A disconnect object can be entered at any time.

While a peer DLC exists, the properties exhibited by the abstract queues represent the
agreements concerning QoS reached among the DLS-users and the DLS-provider during this
DLC establishment procedure.

14.2.3 Data transfer

Flow gontrol on the peer DLC is represented in this queue model by the mapnagemept pf the
gueudq capacity, allowing objects to be added to the queues. The additi an objeqgt may
prevept the addition of a further object.

Once |objects are in the queue, the DLS-provider may manipulate ‘pait jace bjects,
resulting in deletion. An object may be deleted if, and only if, the”obje ; it is defined
to be |destructive with respect to the object. If necessary, the last objegt e vill be
deletdd to allow a destructive object to be entered — they’may t led to
the gyieue. Disconnect objects are defined to be destrueti i all other objects.
Reseiobjects are defined to be destructive with resp jests except conneft and
discomnect objects.

The [elationships between objects (thatk m i i_ih the above fashiop are

summarized in table 9.

Table 9 — Relationships (bet n abstract queue model objects

The following (column)objes ig/defiied [\ ) Synchronization
- - S nnect a | Reset Disconpect

with respect to the precedlpg\(rowobj\éct ~ Mark

Connget (YN N\ N — _ N/A DEp
Data &) < & \Nﬂ\ — DES N/A DEPB
Resef /\< \/\ N/A — DES — DEPB
SyncHronization Ma@ \ \/ N/A — DES N/A DEB
Discopnect (\ \ \ N/A N/A N/A N/A DEP

Key

N/A a valid state of a queue

— : nor to be able to advance ahead
DES : uctive to the preceding object

Whetherthe DLS-provider performs actions resulting in deletion or not will depend upon the
behavior of the peer DLC users and the agreed QoS for the peer DLC. With few exceptions, if
a DLS-user does not remove objects from an abstract queue, the DLS-provider shall, after
some unspecified time, perform all the permitted deletions.

14.2.4 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.
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c) A synchronization mark can be destroyed by a disconnect object (see table 9).

d) When a reset object is immediately preceded by a synchronization mark object, both
the reset object and the synchronization mark object are deleted from the abstract queue.

The initiation of a reset procedure is represented in the two abstract queues as follows:

1) Initiation of a reset procedure by the DLS-provider is represented by the introduction
into each abstract queue of a reset object followed by a synchronization mark object.

2) A reset prm‘pdurp initiated hy the DI S-user is rplnrpepn'rpd by the addition hy the DLS-

prqvider, of objects into both abstract queues:
i) from the reset requestor to the peer DLS-user of a rese
i) from the peer DLS-user to the reset requestor of~a_re o 3 by a
synchronization mark object.
NO[JFE 1 — The DLS-provider is always able to add a synchronizatio
Unles ¢ stract
gueus object. Then the| DLS-
provid ing reset object.
NO i ' e -primitives are associated with the ifitiation
of g i 3 of certain object types into the gbstract
que
14.2.5 Peer DLC / DLCEPR
The i \ . ‘ time,
repregsents the initiatign : ay be
destryctive with rgspe ntually
results in the emp DLC.
The in ay also represent the rejection of a peer DLC establish-
ment nplete peer DLC establishment. In such cases, if a connect
object ) T request primitive is deleted by a disconnect object, then the
discopnect_object iSxq detetéd. The disconnect object is not deleted when it deletds any
other [obyj i &ing the\case where it deletes a connect object representing a DL-CONNECT
respo
14.3
Betwden the publishing and subscribing end-points of a multi-peer DLC, during the procgss 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 clauses 9 through 12.

This abstract queue model of a multi-peer DLC is discussed only to aid in the understanding of
the end-to-end DL-service 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
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clause 16. 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) service procedures defining particular sequencing constraints on some DLS-primitives.

14.3.1 OSI abstract queue model concepts

The QSI abstract queue model represents the operation of a multi-peeyD S act by
a set|of abstract queues linking the publishing DLCEP with the subs — one
queuq per receiving DLCEP (see figure 9).

DLS User P

DLSAP P

Each DLS-
user bf the
publishi stract
queue er and

the sJ

The f
clausg

(see

a) | a connect object, representing a DL-CONNECT primitive and its parameters; and

b) a data object, representing a DL-DATA primitive and Its parameters.

The following objects may be placed in an abstract queue by the publishing DLS-user (see
clauses 17 through 19):

c) areset object, representing a DL-RESET primitive and its parameters; and
d) adisconnect 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
gueues. 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 (see clauses 17
through 19):

1) areset object, representing a DL-RESET primitive and its parameters; and
2) adisconnect 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 hy the DI Q-'nm\/idpr

ii) | Objects are entered into an abstract by the sending DLS-user, suk Dy the
DL[S-provider. Objects may also be entered by the DLS-provider.
iii)| Objects are removed from the abstract queue under th DLS-

us§
iv) r, see
14
V) either
fixg queue
thg
Vi) act queue may occasionally duplicate
or

14.3.7

When| the DLS-ppovid
assocfates a pai‘
and epters either 3

From |the standpgint

Ps, it
SAPs,
ueue.
Emain

assoc NNECT
primit

The p nnect
object er-to-

subsc nnect
object NNECT
confirm primitive has been removed from the merged subscribers-to-publisher abstract queue.
A disdqohnect object can be entered at any time.

A subscribing DLS-user, which initiates a multi-peer DLCEP establishment by entering a
connect object representing a DL-CONNECT request primitive into the subscribers-to-publisher
abstract queue, is not allowed to enter any other object, other than a disconnect object, into the
abstract queue until after the connect object representing the DL-CONNECT confirm primitive
has been removed from its publisher-to-subscriber abstract queue. In the subscriber-specific
abstract queue from the publisher to that subscriber, objects other than a disconnect object
can be entered only after the publishing DLS-user has entered a connect object representing a
DL-CONNECT response primitive. A disconnect object can be entered at any time.

While the multi-peer DLC exists between the publisher and a specific subscriber, the properties
exhibited by the two abstract queues between them represent the agreements concerning QoS
reached between the publishing DLS-user, that subscribing DLS-user, and the DLS-provider
during the DLCEP establishment procedure.
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14.3.3 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
gueues. 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.

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 remave 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.

14.3.4 Multi-peer DLC/DLCEP reset

The injitiation of a reset procedure is represented in the abstract gueue

a) | Initiation of a reset procedure by the DLS-provider i
a reset object into one or more abstract queues.

ion of

b) | A reset procedure initiated by the publishing
by the DLS-provider, of a reset object into each

ented by the addition,
abstract queue.

c) presented by the additipn, by
the blisher abstract queue at that
subscriber.

NOJ'E Restrictions on the isgdance o } s oNDDMdrimitives are associated with the initiatlon of a
reset procedure. These restfiction nts orpthe entry of certain object types into the gbstract

gudue until the reset procedure i

14.3.3 Multi-peer AL
time durig i a wmulti-peer DLC, its publishing DLS-user can|query

cope of the multi-peer DLC, and thus cannot precedg DLC
er the query or its confirmation follow DLC release. In all| other

time,
represents the initiation of a DLCEP, and possibly a DLC, release procedure. The release
procedure may be destructive with respect to other objects in the queues. The release
procedure eventually results in the emptying of the abstract queues and the disassociation of
the abstract queues from the multi-peer DLC. For a release initiated by a subscribing DLS-
user, only the publisher-to-subscriber abstract queue associated with that subscribing DLS-
user is emptied and dissociated from the multi-peer DLC; the abstract queues associated with
other DLS-users are unaffected.
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The insertion of a disconnect object may also represent the rejection of a multi-peer
DLC/DLCEP establishment attempt or the failure to complete multi-peer DLC/DLCEP
establishment.

15 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 e and

underptanding of the actual QoS of the DLC.

15.1 Petermination of QoS for connection-mode service

QoS ip described in terms of QoS parameters. These parame \ nod of
specifying their needs, and give the DLS-provider a basis 1 Qi S on. In this part of
IEC 61158, all QoS parameters are selected on a pe i Sj i Ablish-
ment phase of a DLCEP, or of a DLC and DLCEP.

Some| of the DLC’s QoS parameters age ined 2 ). The
selection procedures for these paraméters, ax i alin 17.2.3. Once the DLC is
established, throughout the lifetime of values are not reselected at
any point in time.

15.2 Pefinition of QoS parameter

QoS 4ttributes are as fallo

15.2.1 DLCEP c@

Each DLC/DLCEP egtabljstin NERQX: pecifies the class of the DLCEP. The three choices
for DL :
a)
b) ciated
sulbscribing [ ribing
DL

c) | <SUBSCRIBER — the DLS-user can receive, and request, DLSDUs from the assotiated

Lol (Y al N Ll + ARl oDl daotlo ot blial: (Y
pU notimmy DELO7UOSTT, dAlfu Tiiay T dUIT TU OTTIU UVLOoUUO U Ual puuniorimly Lo UotTl.

The default QoS value for the DLCEP class is PEER.

15.2.2 DLCEP data delivery features

Both members of a peer DLC, or the publishing DLS-user of a multi-peer DLC, specify the data
delivery features of the DLC’s DLCEP(s). The available choices of DLCEP data delivery
features depends on the class of DLS provided (see table 10). The five choices for DLCEP
data delivery features, and their effects, are:

a) cLAssICAL — the DLS-user can send data which will be delivered without loss, duplica-
tion or misordering to the receiving DLS-user(s). All relevant DLS-users will be notified of
any loss of synchronization on the DLC.
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b) DISORDERED — the DLS-user can send data which will be delivered immediately upon
receipt to the receiving DLS-user(s), without duplication but potentially in a different order
than the order in which it was originally sent. All relevant DLS-users will be notified of any
unrecoverable loss of DLS-user-data or loss of synchronization on the DLC.

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

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

d) upon
red ta will
nof r from

su
e)

There

| sup-

| peer
orted;

orted;

bSICAL
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pgzbedur Y
NOTE se)
to ORD|

NOTE

ERED during DLC negotiation.
3 Queue-to-queue use provides a QoS si

ORDERED DLCs to be upgr

DLCEP action action on |action on permitted forms support on a |supporton a
data on duplicate mis- of buffer supportona |, pjisher - | subscribers
delivery lost DLSDUs | ordered and queue peer-to-pee4r to- -to-publisher
features | DLSDUs DLSDUs use DLC (note 4) | g hscribers | DLC (note 4)
DLC (note 4)
Mandatory in | Mandatory in | Mandatory in
NONE none none none none all classes all classes all classes
not buffer O buffer . . . .
UNORDERED not not detected buffer O queue Mandatory in | Mandatory in | Optional in
(default) detected | detected te 2 q all classes all classes all classes
(note 2) | queue O queue
(note 3
buffer O buffer Mand . .
ORDHRED detected |discarded |discarded | buffer O queue andatory in atory in Kot poksible
classes sses (A,B,.C
queue O queue AB.C
(note 3 Y
q recovered %‘n aN
recovere H . | Lo
CLASYICAL discarded : ueue 0 queue not pogsible
(note 1) delivered q q lass A
in order \
delivered . .
DISORPERED | €c0Vered | giscarded as tional in | ot poksible
(note 1) received lass A
NOTE|1 An unrecoverable data loss causes the\DLE to |

hded

NOTE BS are
intrody shall
upgrad not
suppolt a requested DLCEP data delivefy featu ct the
DLC/D)

On a hosen
indep on for
the D

On a ibers-
to-pulpli t QoS
value on is

UNORDERED~J h&xde
publisher direction is NONE.

Selectiofy of any of the following QoS attribute values may cause the DLS-provider to uf

DLCEP data delivery features from UNORDERED t0 ORDERED:

uttQ0S value for the DLCEP data delivery features in the subscribgrs-to-

grade

1)
number of DLS-user octets that can be conveyed by a DLPDU of the specified
(see 15.2.3); or

2)
from a peer or publisher DLCEP; or

3)
(reverse) direction of a peer DLCEP.

specification of a maximum DLSDU size (see 15.2.8) greater than the maximum

DLL priority

specification of DL-timeliness criteria (see 15.2.10) other than none for transmissions

selection of a DLCEP data delivery feature other than unordered or none for the other
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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 10 summarizes these DLCEP data delivery features, their attributes, and the DLS
classes in which they are available.

15.2.3 DLL priority

This garameter is defined and its default value specified in 8.1 and 1

NOJFE DLC initiation and DLC termination DLPDUs are sent at TIME- AVAILAB
res{ricted to convey no more DLS-user-data than is permitted for NORMAL p

7 pbut are

15.2.4 DLL maximum confirm delay
This parameter is defined and its default values spécifi i ilbre to

complete a DL-CONNECT or DL-RESET request W|th|n he ified inte i DLS-
provider initiated release of the DLCEP, and pos the

NO[FE For DLEs which do not support a&ime resdiuti e i i punded
up {o the next-greatest multiple of the resolution which\the D

This garameter provides user-specifiab 3 rt.

15.2.3 DLPDU authentication

This garameter is defi

may dverride tha@a

15.2.6 Residual acti

$-user

Each |IDLC/DLCER estab nentNeglest, and each response, specifies whether the current
state pf a sepdi er DLCEP should be sent at low-frequency to the DLC’$ peer
or sulbscriper\DLC nwhen there are no unconfirmed DLS-user requests outstanding

NOJE Thishaekground transmission is known as DLC residual activity .

DLPDU=duthentication attribute of MAXIMAL.

The jﬁfault value for this parameter is FALSE, unless overridden by DL-management of by a

15.2.7 DL-scheduling-policy

This parameter is defined and its default value is specified in 8.4 and 12.3.2.6.4. 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 shall ensure that this parameter has the value EXPLICIT.

15.2.8 Maximum DLSDU sizes

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


https://iecnorm.com/api/?name=8c05db12bf5b5fdedef276eceed625b2

— 66 — 61158-3 © IEC:1999

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 8.1). The DLS-provider shall always support that DLSDU size.

NOJE These negouation rules do not preciude elther derivative protocol specitications or real implementations
from using a fixed, small set of sizes when allocating buffers or entries in a queue.
15.2.9 DLCEP buffer-or-queue bindings
Each IDLCEP establishment request, and each response, can bi
buffers or specified-depth FIFO queues, created by DL-CREATECbuffe
primitljves (or by DL-management), to the DLCEP.
NOTE When these bindings are made for a DLS-user of a pee Iti-peer
DLC, they determine the maximum transmit window (thatAs, nu ledged
DL$DUSs) for that direction of DLC data transfer. Since the ited by
DL{management, or by an implementation, the queue dep ke:
a) | One queue or retentive buffer can be e DLS-
proyider.
b) to the
DL$-user.
c) 7 data at
andgther DLCEP. Such an irdferm tribute
received DLS-user data {o a
Such [a binding js_ma queue
DL-identifier wh , and
which|has not yet béeg
When th the
sende CEP’s
sendipg data r and
receiy S not
permi
15.2.9
When|a sending retentive buffer is bound to a DLCEP by a DLS-user:
a) A DL-PuT request primitive overwrites the buffer with a DLSDU.
NOTE After creation, the buffer is empty. After it has once been written, a buffer bound to a DLCEP can

never again be empty.

b) A DL-BUFFER-SENT indication primitive notifies the DLS-user of the specific DLCEP on
which the buffer was transmitted, and to which the buffer is bound, that the buffer was just

transmitted.

c) A DL-CoOMPEL 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 ExPLIC

IT.
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When a receiving retentive buffer is bound to a DLCEP by a DLS-user:

d) A DL-BUFFER-RECEIVED indication primitive notifies the DLS-user of the overwriting of
the buffer by a newly-received DLSDU; the primitive does not itself specify a DLSDU.

e) A DL-GET request primitive copies the DLSDU from the buffer.

15.2.9.2 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 tg if the
qu n the
DL eue.
When
c) if the
gueue is empty.
d) | A DL-DATA indication primitiv jes pend-
ing i cify a
DL|SDU.
15.2.9.3 Default bindings
When g and
direct each
assoc
a)
b) DU to
theg i , then
thg in the
qu
c) teived
DLISDU; and conveéys that DLSDU to the DLS-user. No apparent queuing is provided |within
thg DLL:

15.2.10 DLCEP timeliness

Each DLCEP establishment request, and each response, can specify DL-timeliness QoS
criteria which are to apply to information sent or received at that DLCEP. (See 8.5.)

15.2.10.1 Sender timeliness

This set of sub-parameters applies only when the buffer-and-queue-bindings-as-sender specify
a retentive buffer.
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15.2.10.1.1 DL-timeliness class

The DLS-user shall specify one of the four types of DL-timeliness specified in 85 —
RESIDENCE, UPDATE, SYNCHRONIZED, or TRANSPARENT — or shall specify NONE, indicating that
DL-timeliness shall not be provided.

The default value for this parameter is NONE.

15.2.10.1.2 Time window size ( AT)

When the value for the DL-timeliness-class parameter is RESIDENCE, UPDATE Of SYNCHRONIZED,
then the DLS-user shall specify the applicable time window size (A ith a permitted
maxinpum of 60 s.

15.2.10.1.3 Synchronizing DLCEP

When[ the value for the DL-timeliness-class parameter is UPDg G F D, then the
DLS-yser shall specify the DL-identifier (see 17.2.1.2), of pOse dctivity

(DL-BUFFER-SENT indication or DL-BUFFER-RECEIVED indicafi < ns the
synchyonizing activity for the timeliness computation. If IXINDLLCEP discomnects
beforg¢ the referencing DLCEP, then after that disco Q_the resuling” sender timgliness

shall lpe FALSE.

15.2.10.1.4 Time of production

When
TRANS

SDENCE, UPDATE, SYNCHRONIEZED oOr
DL-time of DLS-user-data production

should be distributed to the consuming o facilitate their assessment off DLS-
user-t i& ter axe TRUE and FALSE.

The d

15.2.1

This 8 s.@only when the buffer-and-queue-bindings-as-relceiver
specif

15.2.1

The L specify one of the four types of DL-timeliness specified in 8.5 —
RESID XYNCHRONIZED, Oor TRANSPARENT — or shall specify NONE, indicating that

DL-timeliness:shall nopbe provided.

The dpfault value for this parameter is NONE.

15.2.10.2.2 Time window size ( AT)

When the value for the DL-timeliness-class parameter is RESIDENCE, UPDATE Of SYNCHRONIZED,
then the DLS-user shall specify the applicable time window size (AT), with a permitted
maximum of 60 s.

15.2.10.2.3 Synchronizing DLCEP

When the value for the DL-timeliness-class parameter is UPDATE or SYNCHRONIZED, then the
DLS-user shall specify the DL-identifier (see 17.2.1.2) of the DLCEP whose activity
(DL-BUFFER-SENT indication or DL-BUFFER-RECEIVED indication (see 19.2) is to be used as the
synchronizing activity for the timeliness computation. If the synchronizing DLCEP disconnects
before the referencing DLCEP, then after that disconnection the resulting receiver timeliness
shall be FALSE.
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16 Sequence of primitives

16.1 Concepts used to define the connection-mode DL-service

The service definition uses the following concepts:

a)

A DLC can be dynamically established (or terminated) between the DLS-users for the
purpose of exchanging data. It is also possible statically to pre-establish an unordered or
ordered DLC.

b) —Associated with each DL C _certain measures of QoS are agreed hetween the DLS-
prqvider and the DLS-users when the DLC is established.
c) | The DLC allows transmission of DLS-user-data and preserve: ign into
DLISDUs:
bn the
liness
eSS to
d) of the
tw
e) re are
thr
ed by
bss of
16.2 [onstraints.on sgquence of primitives
This subclause defines the constraints on the sequence in which the primitives defined in
claus¢s\¥7 through 19 may occur. The constraints determine the order in which prinpitives

occur, but do not fully specify when they may occur. Other constraints, such as flow control of
data, will affect the ability of a DLS-user or a DLS-provider to issue a primitive at any particular

time.

The connection-mode primitives and their parameters are summarized in tables 11 and 12.
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Table 11 — Summary of DL-connection-mode primitives and parameters (portion 1)

Phase

Service

Primitive

A

arameter

DLC / DLCEP

DLC /DLCEP

DL-CONNECT request

DLCEP DLS-user-identifier,

(in

Establishment Establishment Called DL(SAP)-address (2)
or Called DLCEP-address
or UNKNOWN,
Calling DLSAP-address DL-identifier
or Calling DLCEP DL-identifier,
optional Calling DLCEP-address,
QoS parameter set,
limited DLS-user-data,
out DLCEP DL-identifier)
DL-CoNNECT indication [(out DLCEP DL-identifier,
Called DL(SAP)-addre Scuser¢dentifier,
Calling DLSAP-addrag (2)
QoS parameter sé
DL-CONNECT response
ier
(2)
DL-CONNECT confirm
(2
(ounNDLCEP DLS-user-identifier)
DLC)/ DLCEP  |DLC / DLCEP \@ DLCEP DL-identifier,
Relepse Releas Reason,
limited DLS-user-data)
(out DLCEP-identifier-type,
DLCEP DLS-user-identifier,
DLCEP DL-identifier,
Originator,
Reason,
(\ limited DLS-user-data)
NOTE 1 DL-i ifi in pahameters are local and assigned by the DLS-provider and used by the DLS-ugder to
designate a -avdres$, DLCEP, schedule, buffer-or-queue to the DLS-provider at the DLS
interface, fiexs in ameters are local and assigned by the DLS-user and used by the DLS}
providefto ific DL(SAP)-address, DLCEP, schedule, buffer-or-queue to the DLS-user at the
DLS|inter
NOTE 2 S-usex has issued a DL-BIND request for a DL(SAP)-address, then a parameter referencjng
that PL(SAR)-addre also take the form of a DL(SAP)-address DL-identifier.
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Table 12 — Summary of DL-connection-mode primitives and parameters (portion 2)

Resynchronize

DL-RESET indication

DL-RESET xesponse

DL-RESET sonfir

Phase Service Primitive Rarameter
Data Transfer Normal Data DL-DATA request (in Request DLS-user-identifier,
Transfer DLCEP DL-identifier,
DLS-user-data)
DL-DATA indication (out DLCEP DLS-user-identifier,
Queue DLS-user-identifier,
DLS-user-data)
DL-DATA confirm (out Request DLS-user-identifier,
Status)
DL-BUFFER-SENT indication (out DLCEP DLS-
DL-BUFFER-RECEIVED indication (out
DLC / DLCEP DL-RESET request
Reset /

DLEEP DL-identifier,
imited DLS-user-data)

LCEP DLS-user-identifier,
limited DLS-user-data,
Status)

DLCEP DLS-user-identifier)

Subscriber
Query

DLCEP DL-identifier)

DLCEP DLS-user-identifier,
Status)

NOT]
desi
inter
prov
DLS

E  DL-identifi

interface.

al and assigned by the DLS-provider and used by the DLS-use
chedule, buffer-or-queue to the DLS-provider at the DLS
inp ameter a e local and assigned by the DLS-user and used by the DLS}
ress, DLCEP, schedule, buffer-or-queue to the DLS-user at tf

—

o
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16.2.1 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 clauses 17 through 19, and are summarized in
the diagrams of figures 10 through 15.

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.

o W £ H H + oL ] H
162 SQTUYUTTILT UT pPrimmive s alt UTic JLC THTU=-pPJuItit

The possible overall sequences of primitives at a DLCEP are definedAj ate\trampsition

diagrgm, figure 16. In the diagram:

a) | DL-Disconnect stands for either the request or the indicati in all
cases.

b) | The labeling of the states “local DLS-user initiated e ha reset
pending” (7) indicate the party that started the logal int i ssarily
reflect the value of the originator parameter.

c) | The “idle state” (1) reflects th ; 2 is the initial and final state of
any sequence, and once it has bee IS J

d) | The use of a state transition diagr the allowable sequences of sgrvice

prifnitives does not impgse any req ffaints on the internal organizafion of

any implementation of
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a) Successful DLC
Establishment

DL-C ONNECT I

request ~.] DL-C ONNECT>

indication

|DL-CONNECT

response

PL-C ONNECT | .-~
confirm [+
S DL-CONNECTION

. -ESTABLISHED»
indication

b) DLC Establishment Collision
—merged DLCs

DL-C ONNECT
request o
‘DL-CONNECT N
indication

(DL-C ONNECT

indication )
DL-C ONNECT.
response > L T
‘DL-C ONNECT|#’ ™| DL-C ONNECT

confirm

c) DLS User Invoked
DLC Release

DL-D ISCONNECT
request

indication

e) DLS Provider Invoked
DLC Release

| bL-DIsconnec
| indication

DL-D ISCONNECT | ~
indication |

A

g) DLS User Ca Establi e

g}) ... before remote indjcation

request

DL-D ISCONNEC

g3) ... after remote response

f) SimulktaneousP
viden|nvoked DLC Release

DL-DNSCONNELCT
indication

Attempt (before confirmation)

g2) ... before remote response

DL-C ONNECT
request +.] DL-CONNECT
DL-D ISCONNECT

request ~~«.| DL-DISCONNECT,

indication

|

DL-C ONNECT
request *~.|pL-c ONNECT
Tindication
bLD DL-C ONNECT
-DISCONNECT ‘—response

request = [~

.| DL-D ISCONNECT'
indication

Figure 10 — 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
request

indication

' DL-D ISCONNECT

request

DL-D ISCONNECT
indication

j) DLS User Invoked
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i) DLS Provider Rejection of a
DLC Establishment Attempt

DL-C ONNECT
request

l

DL-D ISCONNECT
indication

k) Simultaneous DLS User
Invoked Reset

Reset
DL-RESET '
request © | *-~._| DL-R ESEi
indication
' DL-R ESET
_-=~"| “response

(CLRESET |
confirm |

indication
I) DLS Provider
Invoked Reset

DL-RESET
indication

_DL-RESET |
response

AN DL-RESET-COMPLETED

DL-R ESET
request

DL-RESET
firm

<

DL-RESET
indication

response

DL-RESET COMPLETED

indication

4 DL-RESET-COMPLETED
indicatig

DI-BUFFER-SENT

0) Ordered or Unordered
Queued Data Transfer

DL-D ATA indication

confirm

p) Ordered or Unordered
Buffer Data Transfer

<

indication

| DL-BUFFER-RECEIVED }
indication

Figure 11 — Summary of DL-connection-mode service primitive time-sequence diagrams
for peer DLCs (portion 2)
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a) Successful DLC Establishment

DL-CONNECT , P S
DL-CONNECT ~. | DL-CONNECT |
: indication
confirm
¢ DLConnecT

response

DL-CONNECTION
-ESTABLISHED

| indication »

b) DLC Establishment Collision

P

S

DL-C ONNECT DL-C ONNECT
DG ONNECT .| DL-C ONNECT >
confirm | /[ indication
¢2LC ONNECT ,/
[ indication ¢ DL-C ONNECT
\_ DL-C ONNECT response
m’" *~..| DL-C ONNECT )
confirm

DLC Release

)L-D ISCONNECT P S

request

DLC Release
S

=]

DL-D ISCONNECT
indication

DL-D ISCONNEC
indication

c) DLS User Invoked

DL-D ISCONNECT
indication

e) DLS Provider Invoked

d) Simultaneous
Invoked DLC

DL-D ISCONNECT
request

ment Attempt

DL-CONNECT P

g2) ... before remote response

request
~.
DL-D ISCONNECT
request
S

g3) ... after remote response

DL-D ISCONNECT
indication

S
DL-C ONNECT

.| indication l
DL-D ISCONNECT

.| indication l

DL-CONNECT P S
request
> P~ DL-C ONNECT
Ny ndicatian
DL-D ISCONNECT b
request DL-C ONNECT
> \\\ response
\\-{—
DL-D ISCONNECT
indication

Figure 12 — 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

indication

request
DL-CONNECT
confirm

DL-D ISCONNECT
indication

DL-D ISCONNECT

request
)oLS U;er Invosked Reset k) Simultaneous DLS User
DL-RESET Invoked Reset
I‘P(‘IIIPQT' N
*~. | DL-RESET UL-RESET P S DC-RESET
< DL-R ESET W request |
confirm
' DL-R ESET
response
DL-RESET-COMPLETED >
indication

1) DLS Provider Invoked Reset

P S
DL-RESET DL-RESET
< indication Y indication >
DL-RESET DL-RESET
_ &
DL-RESET response response
response
DL-RESET-COMPLET DL-RESET-COMPLETED
indication indication

Data Transfer to Subscribers
P S

DL-BUFFER-SENT| -
indicationl “*~<._| DL-BUFFER-RECEIVED >
I'indication

P S

DL - SUBSCRIBER - Q UERY

request

DL - SUBSCRIBER - Q UERY

confirm

Figure_ 13 — Summary of DI -connection-mode service primitive time-sequence diagrams
for publishers of a multi-peer DLC (portion 2)
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a) Successful DLC Establishment

— 77 -

b) DLS User Rejection of a

DL-CoNNECT, S Pl connecT DLC Establishment Attempt
W\\~\\\ indication DL-CONNECT S P
request DL-CONNECT
DL-CONNECT| ..-" ™ DL-CONNECT “~«._| indication
—contm | response
DL-CONNECTION _-=""1" DL-DISCONNECT
-ESTABLISHED DL-DISCONNECT request
indication ’ indication

does not occur after DLC merger

¢) DIS User Cancellation of a DI C Establishment Attempt

cl) ... before remote indication

DL-CONNECT
request

S P

DUY-DISCONNECT

request

c2) ... before remote response

DL-CONNECT S P
request DL-CONNECT
“-+___| indication
>
DL-DISCONNECT
request DL-DISCONNECT
“=«___| indication Q)

e) DLS Provider Invoked
DLC Release

DLS User Invoked
DLC Release

d)

S

DUY-DISCONNECT

request

DL-DISCONNECT
indication

g) DLS User
Invoked Reset

DL-RESET S

request )
N r—

DL-RESET

) Si

DLNCONNECT
indjcation

DL-CONNECT

I response

DL-CONNECTION

-ESTABLISHED
indication '

does not occur after DLC merd

er

confirm |

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 1)
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h) DLS Provider

P InVOKZd Reset i) Simultaneous DLS User and
DLS Provider Invoked Reset
DL-RESET DL-RESET S P
indication request
DL-RESET
response DL-RESET

DL-RESET-COMPLETED confirm

indication

k) Buffer Data Transfer to Publisher
S P

< DL-BUFFER-SENT| - <\F %R
indicationls‘\\ DNBU -RECEIV

&

j) Queued Data Transfer to Publisher

w

9,

N
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Outgoing Data Transfer
Idle 2 Connection Pending Ready
DL-CONNECT request >
DL-DISCONNECT DL-CONNECT confirm >
< request or indication
Incoming Connection
3 Connection Pending 4 Completion Pending

DL-CONNECT indication

DL-CONNECT response
u

DL-CONNECTION-ESTABLISHED

DL-DISCONNECT

(non-merger)

< reguest or indication

DL-CONNECT response
(merged into another DLC)

DL-DISCONNECT

" indication

< request or indication

P

-B UH{ER }ENT indication

( Dﬁ.\g FFEgRECEIVED indicatio

>

n

o/

>

DL-SUBSCRIBER-QUERY
reguest or confirm

>

ocal RLSs nitiated
Resegt Pending

DL- DISC <

DL-RESET request

request OI’,[ icatl

DL-RESET confirm

L-RISC NN

Other Reset Pending

res e tO catlon

Re et CompletionPending

NECZT < DL-RESET response

DL-RESET indication

<

& request or indication

DL-RESET-COMPLETED
indication

DL-DISCONNECT

request or indication
<

Figure 16 — State transition diagram for sequences of
DL-connection-mode service primitives at a DLCEP
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17 Connection establishment phase

17.1 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

Simul

standard.

aneous DI -CONNECT request primiti\/nc at the twao DI SAPs may he mprgpd inta ane DLC

by the

17.2

Table

establishment.

17.2.1
17.2.1
The [
outpu
local

respo
paran

The n

17.2.1

The [
respo

indication primitive

paramn
local

The n

17.2.2

The p
addre

concurrently requesting-and-responding DLS-users as indicated in figures 22 antZ

Types of primitives and parameters

5 13 and 14 indicate the types of primitives and the paramete

Local-view identifiers

.1 DLCEP DLS-user-identifier

DLE to the local DLS-user. It is
nse primitives, and is used by t
eters of other DLC primitives.

DLCEP DL
nse primitive

ed by the DLS-provider on DL-CONNECT reque
eans of identifying a specific DLC-end-point in

Addressg

arameters that take addresses as values refer to either DL(SAP)-addresses or Dl

3.

LCEP

EP in
m the
5t and
butput

NNECT
5t and
input
m the

| CEP-

55es. A DLCEP-address, which is used within a DL-protocol to identify a DLC

EP, is

structurally similar to a DLSAP-address, and is drawn from the same overall address space.


https://iecnorm.com/api/?name=8c05db12bf5b5fdedef276eceed625b2

61158-3 © IEC:1999 - 81 -

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 M (1)
DLCEP DL-identifier M M M (=)
Called address M M (=)
Calling address M M (=)
Responding address M M (=)
Calling DLCEP-address CcU CcU
QoS parameter set
DLCEP class U M (=) U (2) M (=)
DLCEP data delivery features
TTom requestor 10 responader(s) O M=, 3) U (=, 3) M (F
from responder(s) to requestor U M (=, 3) 0 (=)) M (E
DL priority U M (=) U M (F
Makimum confirm delay M
on DL-CONNECT, DL-RESET and U M (—)< u \ \%(:)
DL-SUBSCRIBER-QUERY
on DL-DATA U M=) \ U A (F)
DLPDU-authentication u M (2) AY M (¢
Rebidual activity NN
as sender U L ML U4 M (F
as receiver V] M (EN £ 4) )
DL}scheduling-policy U / \ U
Makimum DLSDU sizes (5) ) /
from requestor CcuU AN\ /A MK CU () F)
from responder /Sy \ \~ / W (2)> cuU (g) )
Buffer-and-queue hindings (5) Q Q ( %
as sender QU / CuU
as receiver gty N N CuU
Sepder timeliness (5)
DL-timeliness-class \cu( / M (=) CuU M (F)
Time window size (AT) —~_¢u CuU
Synchronizing DLCEP "\ ( CN N CuU
Time-of-production N N el ) C(=) CuU c @)
Refeiver timeliness (5) |
DL-timeliness,class\ SU O\ M (=) CuU M (F)
Time windowsiz&YAT) { cUN cuU
Synchronizing\DLCER Cy CcuU
DLS-yser-data Q W M (=) U M (F)
NOTE|1 The DLC We confirm primitive shall equal the DLS-user-identifier specifigd in
the correspondi titive.
NOTE|2 The DLCERchass&s'shall match, Peer with Peer, and Publisher with Subscriber.
NOTE| 3 i ature UNORDERED may be upgraded to ORDERED, and DISORDERED may| be
upgragle 3
N%]TE 4 152. i residual activity value of FALSE may be upgraded to TRUE.
NOTE|5 Thes rs afe conditional on the negotiated directions of data delivery, and in the case of
timeliness, on<the/Specified timeliness class.
Table 14 — DLC / DLCEP establishment primitives and parameters (portion 2)

DL-CONNECTION-ESTABLISHED | Indication

Parameter Name output

DLCEP DLS-user-identifier M (1)

NOTE The DLCEP DLS-user-identifier shall equal the DLS-user-
identifier specified in the corresponding DL-CONNECT response primitive.

17.2.2.1 Called address

The called address parameter conveys an address identifying the remote DLSAP(s) at which
the DLC is to be established. It shall be either
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a) a DLSAP-address;

b) agroup DL-address;

NOTE If the called address for a peer or subscriber DLC is a group DL-address, then the DLC will be es-
tablished with the DLSAP whose response is first received, and the others will be disconnected when and if
they respond.

c) a DLCEP-address; or

NOTE Direct knowledge of a DLCEP-address can be obtained only through extra-protocol means. The
ability to specify such an address supports migration from previous national standards and facilitates the
SE Of SIMPIE pre-configured devices WItHiTT Opemn SyStems.

d) | the value UNKNOWN.

For a) through c), where the called address is known, it takes the forn

1) | a DL-address in the request primitive; and

NOTE 1 If the Called Address is a DL(SAP)-address, and 4 as issued a DL-BIND
request for the Called Address, then this parameter also DL-ifdentifier in the fequest
primitive.

NOTE 2 In some cases such a DL-CONNECT requg 3 ' re i i - indica-
tion(s) and response(s).

2)

For d),
i) hed to
the Cifying
af
i) arned
the

then t S han a
DL(SA age, when the calling address is not itself a DLCEP DL-identifier,
then i callmg DLCEP-address as described in 17.2.2.4.

NO[FE A DL®address which does not designate an active DL-address of a DLE is not recognized by that DLE.
Thdrefore it\is-notposs)ble for a DLE to initiate a DLC erroneously by being addressing at an “inactive DLSAP-
address orinactive DKCEP-address of the DLE”; such addresses do not exist.

12> Calli dd
17.2. 22 Callingaddress

a) The calling address parameter conveys an address of the local DLSAP from which the
DLC has been requested. This parameter is a DLSAP-address in the indication primitive;
except as in b), it takes the form of a local DLSAP-address DL-identifier in the request
primitive.

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

b) When the requesting DLS-user is the publisher of an existing multi-peer DLC, and
wishes to use the request to solicit or add new subscribers to that DLC, then the requesting
DLS-user shall specify in this parameter the DLCEP DL-identifier returned by the earlier
DL-CONNECT request or indication primitive which was used to establish that multi-peer
DLC, rather than a DLSAP-address DL-identifier.
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NOTE The QoS parameters of the new DL-CONNECT request primitive should be compatible with those of
the already-existing multi-peer DLC.

17.2.2.3 Responding address

The responding address parameter normally conveys a DLSAP-address of the DLSAP with
which the DLC has been established. In the response primitive this parameter takes the form of
a local DLSAP-address DL-identifier; in the confirm primitive this parameter is either a DLSAP-
address or the value UNKNOWN.

NOTE 1 The value UNKNOWN occurs when establishing a multi-peer PUBLISHER DLC.

the responding DLS-user is the publisher of an existing hes to

the requesting DLS-user to that DLC as a new subscribeg;

merge

urned
, rather
tempt
cated

hose of

uctur-
, and drawn from the same overall address space), for Yise as
e DLC. This parameter is absent when the specified galling
e, or the responding address in the response primitive, is a

reter )is both permitted and absent, and when the DLCEP requires g local
DLCEP-address, theh the DLE chooses a DLCEP-address from those available to if, and
assigns<the DLCEP-address to the DLC.

17.2.3 Quality of Service parameter set

The QoS 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 paragraphs; and
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c) on the indication (or confirm) primitive, the quality of service indicated may differ from
the value specified for the corresponding request (or response) primitive as indicated in
table 13.

In general the negotiation rules result in choosing the lesser of two offered levels of functional-
ity. DLS-users which find the resulting QoS to be unacceptable should respond by issuing a
DL-DISCONNECT request, specifying as a reason the unacceptability of the negotiated QoS.
See 15.2 for the definitions of these QoS parameters.

17.2.3.1 DLCEP class

hall be PEER.| If the
all be
n the

If the value specified in the DL-CONNECT indication is PEER, the response
value | specified in the DL-CONNECT indication is PUBLISHER, then the
SUBSQRIBER. If the value specified in the DL-CONNECT indication i
respohse shall be PUBLISHER.

17.2.3.2 DLCEP data delivery features

The sgpecified values (from-requestor-to-responder(s),
shall pe returned in the DL-CONNECT response, excep
upgraged to ORDERED, and the value DISORDERED ma

estor)
ay be

17.2.3.3 DLL priority
Any d ifi e corresponding indication is

allowse TIME-
AVAILA

17.2.3
This
17.2.3
This g
17.2.3.
This
17.2.3.7 DL-scheduling-policy

This garameter is not negotiated by the DLE.

17.2.3.8 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.

17.2.3.9 DLCEP buffer and queue bindings

The DLS-provider shall reject any attempt to establish a DLC between a sending queue and a
receiving buffer. All other possible combinations are permitted.

17.2.3.10 Timeliness

This parameter is not negotiated by the DLE.
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17.2.4 DLS-user-data

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

without modification by the DLS-provider. The DLS-user may transmit any integral num
octets up to the limit for DLPDUs of NORMAL priority.

ber of

NOTE The number of octets of DLS-user-data permitted is limited to that available for DLPDUs of NORMAL
priority, even though DLC initiation DLPDUs are conveyed at TIME-AVAILABLE priority, to ensure that the
maximum size of such DLPDUs, including all DLC parameters needed for negotiation, is not larger than the

largest DLPDU used in the data transfer service.

17.3 Sequence of primitives

The sequence of primitives in a successful DLC/DLCEP establishment is ined by thg
sequgnce diagram in figures 17 through 23. These DLC/DLCEP establis
fail either

a) | due to the inability of the DLS-provider to establish a DLCEP,

b) | due to the unwillingness of the called DLS-user
primitive.

NOJE For these cases, see the DLC/DLCEP release service

DL-C ONNECT

Figure 1@7

S
L-CONNECT «| DL-CONNECT
: indication
confirm
@ DL-ConNECT

response

DL-CONNECTION

-ESTABLISHED
indication '

time-
S may

) or

cation

Figure 18 — Multi-peer DLC/DLCEP establishment initiated by the Publishing DLS-user

DL-CONNECT DL-CONNECT
request » \\\\_ indication >
A
| DL-CONNECT | .- DL-CONNECT
confirm response

DL-CONNECTION

-ESTABLISHED
indication '

Figure 19 — Multi-peer DLC/DLCEP establishment initiated by a Subscribing DLS-user
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DL-CONNECT P S
request » Y
DL-CONNECT pEN
confirm
N N

" DL-CONNECT

-1 request

*~<._| DL-CONNECT

[ confirm ’

Figure 20 — Multi-peer DLC/DLCEP establishment using known D
initiated first by the Publishing DLS-user

DL-CONNECT

4’
request

Fi

17.3.1

DL-C ONNECT

request
DL-C ONNEC
indication
DL-C ONNECT
response response

‘DL-C ONNECT|.~ ‘:|DL-C ONNECT ’

confirm A confirm

NOTE: The merger occurs here

Figure 22 — Peer DLC/DLCEP establishment initiated simultaneously by both

(») DL C v M lbia o tn o o aoraod N
T CCT DO OSTTSy reourtmy T a meTyCoO oTT

DL-ConNecT o P S DL-ConNECT

L O o CONNEC
request f\-« request

< DL-CONNECT -.| DL-CONNECT
confirm . indication

DL-CONNECT

indication ¢ DL-CONNECT
DL-CONNECT response

response *~-_.| DL-CONNECT '
confirm

Figure 23 — Multi-peer DLC/DLCEP establishment initiated simultaneously by both
Publishing and Subscribing DLS-users, resulting in a merged DLC
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18 Connection release phase

18.1 Function

The DLC / DLCEP release service primitives are used to release a DLCEP, and possibly a
DLC. The release may be initiated by any of the following:

a) either or both of the DLS-users, to release an established DLCEP;

b) the DLS-provider to release an established DLCEP (all failures to maintain a DLC at a
DLCEP are indicated in this \I\IQ\JI):

c) | the DLS-user, to reject a DL-Connect indication;
d) | the DLS-provider, to indicate its inability to establish a reques§ted

e) | the DLS-user that issued the DL-Connect request, toO ) LCEP
esfablishment attempt before the DLCEP has been mad ! S t of a
DL}CONNECT confirm primitive.

Initiation of the release service element is permitt at /any. urrent
phasg of the DLCEP. Once a release service has\been/initiat scon-
% Ad fremr'the DLCEP.

nectefl and any associated buffers or gled

A DL{DISCONNECT request cannot be rejected\The DLS does not guarantee delivery ¢f any
DLSDU associated with the DLC once the releas 3 is entered. Nevertheless, the release
servige may convey a limited amount of usa frogmareleasing peer (or publisher) to @ peer
(or s i at.peer (or> subscriber) nor the DLS-providgdr has
conc

NO g ase a DLCEP that was established by a prior DL-CPNNECT
prin s elea [ EP thrat was established by prior local DL-management agtions.
NO \ A ¢ local DL-management actions, which are beyond the sfope of
thisg

18.2

Table indics primitives and the parameters needed for DLC/DLCEP rel¢ase.

18.2.1

The DLCEP:identifier-type parameter indicates whether the associated DLCEP identifier is

a) —a DtS-user-idemntifier wiich—was provided—by the DES-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 shall occur only when the DLS-provider must disconnect 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

18.2.4
The 1
identit
during

correg

18.2.3

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 U M (=)
DLS-user-data U M (=)

DLCEP DLS-user-identifier

DL CEP DLS-user-identifier parameter has the same va
ier parameter provided with the DL-CONNECT request or re
DLCEP initiation. It is present on the DL-DISCONNECT rdi

Luser-
curred
when
ing a

The OLCEP DL-identifier parameter has_the 8 's the DLCEP DL-identifier pargmeter
returnied by the DL-CONNECT request Ok indicati imitive_that initiated the DLCEP| It is
alwa);F present on the DL-DISCONNECT fequest primiti and is present on the DL-DISCONNECT
indication primitive only when disconRecti ocedrs\aftgr issuing a DL-CONNECT indication
primitilve and before receivVing a—earrespording ONNECT response or DL-DISCONNECT
requept primitive.
18.2.4 Originator
The griginator p, e ource of the release. Its value indicates either the
remote DLS-user, K fer, the local DLS-provider, or that the originator is
unkndwn.
18.2.3 Reasyg
The r¢asa information about the cause of the release. The value convedyed in
this parame
a) | When the originator parameter indicates a DLS-provider-generated release, the value is
one of

1) “disconnection — 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”;
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NO
infg

b)
of

c)
Re

camnot be expli

18.2.4

The
witho
octetq
user(s

NO
prig

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”.

rmation is permltted in a DL- protocol standard that provides services as specmed in diis~part of IEC)§

1) “disconnection — normal condition”;

2) “disconnection — abnormal condition”;

3)

4)

5)

6) “connectio
7) “reason

When t iP
ASON parametepis

E/1"“~The number of octets of DLS-user-data permitted is limited to that available for DLPDUs of

bf the
n they

Isers,
ber of
DLS-

NORMAL

rity,veven though DLC termination DLPDUs are conveyed at TIME-AVAILABLE priority, to provide un

formity

wit

the DLS-user-data permitied in the DL-CONNECT service.

NOTE 2 The delivery of this data is assured only for the case specified in 18.3a).

18.3 Sequence of primitives when releasing an established DLC/DLCEP

The sequence of primitives depends on the origins of the release action. The sequence may be

a) initiated by one DLS-user, with a request from that DLS-user leading to an indication to
the other;
b) initiated by both DLS-users, with a request from each of the DLS-users;

c)

initiated by the DLS-provider, with an indication to each of the DLS-users; or
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d) initiated independently by one DLS-user and the DLS-provider, with a request from the
originating DLS-user and an indication to the other DLS-user.

In cases b) and d), any DLS-user data associated with a DLS-user-initiated request may not be
delivered to the remote DLS-user(s).

The sequences of primitives in these four cases are defined by the time-sequence diagrams in

figures 24 through 33.
DL-D ISCONNECT . |

TEQUEST | ~-. | DC-D ISCONNECT'

indication

Figure 24 — Peer DLS-user invocation

DL-DISCONNECT P
DL-DISCONNECT

request | ‘

Figure 25 — Publishin

Figure ep(s invocation by both DLS-users

L-DISCONNECT | | bL-DIsconnecT,
indication | r\/l indication >

gure 28 — Peer DLS-provider invocation

P S

< aV >

Dl _DISCOMMECT Dl _DISCONNECT

indication indication

Figure 29 — Publishing DLS-provider invocation
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DL-DISCONNECT
indication

Figure 30 — Subscribing DLS-provider invocation

DL-D ISCONNECT DL-D ISCONNECT>
request K\/l indication

DL-DISCONNECT P

Figure 33 — Simultaneous Subscrjbi

18.4
attempt

A DLPB-user may reject "9

requept. The ori
initiated release.

through 36.

indication

DL-CONNECT g
request

DL-DISCONNECT
indication

Figure 31 — Simultaneous Peer DLS-user and DLS-provider invogations

request
| - | DL-DISCONNEC
indication

Figure 34 — Sequence of primitives in a Peer DLS-user rejection

ofaDLG/BLCER-establishmentattempt——m——————————

S

ations

ment attempt by using a DL-DISCONNECT

s _DL>DISCONNECT primitives will indicate DLSfuser-
defined in the time-sequence diagram in figufes 34

indication

DL-D ISCONNECT
request

P
DL-CONNECT

indication

DL-DISCONNECT
request

Figure 35 — Sequence of primitives in a Publishing DLS-user rejection
of a DLC/DLCEP establishment attempt
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DL-CONNECT
request
DL-CONNECT
confirm

DL-C ONNECT
indication

DL-D ISCONNECT
request

Figure 36 — Sequence of primitives in a Subscribing DLS-user rejection

of a DLC/DLCEP establishment attempt

If the DLS-provider is unable to establish a DLC/DLCEP, it indicates this to the requestor by a

DL-DiseonnEeTindication—he-originatorparameterti-this—prinitve—ndicates—a—bBES-prgvider-
originaited release. The sequence of events is defined in the time-s ce diagram in
figure|37.

If the
DL-Cq
ment
primit
of the
inform

of

Sequence of primitives in a DLS-user cancellation

DL-CONNECT
request

DL-DISCONNECT
indication

ider rejection

: est and not having received a

hes to abort the DLC/DLCEP establish-
nce of
delay
2. No

request

hment attempt: both primitives are destroyed in the queue

DL-C ONNECT
request

DL-C ONNECT]
indication

DL D TOUUININLC U
request = [~-.._
-- DL-DISCONNECT’
indication

Figure 39 — Sequence of primitives in a DLS-user cancellation of a DLC/DLCEP
establishment attempt: DL-D ISCONNECT indication arrives before DL-C ONNECT response

is sent
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DL-C ONNECT |

request

DL,
request

-, |bLC ONNECT),

indication

' DL-C ONNECT

response

“«.| DL-DISCONNECT

indication

Figure 40 — Sequence of primitives in a DLS-user cancellation of a DLC/DLCEP
establishment attempt: Peer DL-D ISCONNECT indication arrives after DL-C ONNECT

DL-CONNECT P
request

DL-DISCONNECT
request

Rublisher's DL-D ISCONNECT indicatio:

LN

—

response Is sent

S

DL-CONNECT
indication

L DL-CONNECT
indication

2L CONNECT

response

DL-CONNECTION

-ESTABLISHED
indication '

Seduence of primitives in a DLS-user cancellation
hment attempt: Subscriber’'s DL-D  ISCONNECT request arriv
ECT request has been communicated to the Publisher
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19 Data transfer phase

19.1 Queue data transfer

19.1.1 Function

The queue data transfer service primitives provide for conveyance of user data (DLSDUS) in
either direction, or in both directions simultaneously, on a DLC. The DLS preserves the

boundaries of the DLSDUSs.

19.1.F Types of primitives and parameters

Table|16 indicates the types of primitives and the parameters needed fo

Table 16 — Queue data transfer primitive and paramete

DL-DATA [ Request | Indication

Parameter Name input 4 W outpbs

N
Request DLS-user-identifier )ﬂ/ \ M\(z)

DLCEP DL-identifier

() L

DLCEP DLS-user-identifier

NCEOIN
Ly S

Queue DLS-user-identifier \

DLS-user-data A

AN

Status

/

X
<)

>

A
N
(NN

NN

19.1.4.1 Request DLS

The Request DL3~yse
primitfves, provi

causative DL-DATArg

19.1.3.
The O
value
primit

19.1.4.

The DLCEP DLS-user-identifier parameter has the same value as the DLCEP DLS

sfer.

guest
th the

same
cation

ruser-

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.

19.1.2.4 Queue DLS-user-identifier

The queue DLS-user-identifier 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 17.2.3.9) of the DL-CONNECT request or response primitive that initiated the

DLCEP.
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19.1.2.5 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.

19.1.2.5.1 Request primitive

If the initiating DLS-user has bound a buffer to the DLCEP as a source, then this primitive is
invalid and the DLC shall be terminated by the DLS-provider, with a DL-DISCONNECT indication

issued to the appropriate DLS-user(s).

If thelinitiating DLS-user has bound a FIFO queue of maximum depth K/fothe DLCER as a
sourc e,ybut fails if
the qu e DLSDU
will be ! L-PuT
reque b-user
reque
If the , then
a DL- 3 ninate
capag i §sful, then the DLSDU
will be e K 3
At the st will
be rej
19.1.2
If the eue is
not fu
a) rame-
ter e read
usi
If the
b) , after
wh -DATA
indication primitive
NOJFE When a buffer’is bound to the DLCEP as a sink, a DL-DATA-Indication primitive cannot occur.
If it islhot-possible-toappend-thereceivedBDLSDU-to-the-nplici-orexplicitreceive—guede, then

c) if the DLCEP’s data delivery features are unordered or ordered, then the DLSDU shall
be discarded and a DL-Data indication primitive shall not be issued to the DLS-user; or

d) if the DLCEP’s data delivery features are classical or disordered, then the DLSDU shall
be 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
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
user’'s DLSAP.

at the

DLS-
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19.1.2.6 Status

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

a)
b)

c)

“success”;
“temporary failure — queue full”;

“failure — incorrect amount of requesting DLS-user data specified”;

d)
e)
f)

9)
NO

NO
infg

19.1.3

The o
within
or of
DLS-U

The s
seque
gueue

“failure — incompatible DLC state”;
“failure — reset or disconnection”;
“failure — timeout”; or

“failure — reason unspecified”.

bguence o' i
nce diagramg”i

data transfer,

request

DL-D ATA
confirm

Figure-43 — uence of primitives for a Classical or Disordered peer-to-peer
gueue to queue data transfer

gement
1158.

n size
quest
eiving

time-
bue to

DL-D ATA
request

DL-D ATA indication
confirm

Figure 44 — Sequence of primitives for an Ordered or Unordered peer-to-peer,

or an Unordered subscriber-to-publisher queue-to-queue data transfer
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request ~ | ""~-._| DL-DATA

indication

DL-D ATA
confirm

Figure 45 — Sequence of primitives for a publisher-to-subscribers
gqueue to queue data transfer

DL-D ATA
request >

If a OL-RESET or a DL-DISCONNECT primitive occurs, then the\above

correg

19.2

19.2.1

The buffer data transfer primitives provid

buffer

NOJFE A DL-BUFFER-SENTIndicatiof will™

ponding DL-DATA confirm primitive shall be issued before he
signalled to the DLS-user.

Buffer data transfer

I DL-D ATA |

confirm

eset orydisconnec

Function

sality
hen a
ion is

U was just received into the bufier.

d, q a
: ciden with a DL-DATA confirm, and may or may

not be
| never

Br.

relgted to a DL-DATA indicatid amote DLB

be goincident with a DL-DATA indication/ard, calfnot\be related to a DL-DATA request at a remote DLS-us
19.2.2 Types of@
Tablep 17 and 18 | primitives and the parameters needed for buffer data
transfpr.

Buffer sent primitive and parameter

DL-BUFFER-SENT | Indication
Parameter Name output
DLCEP DLS-user-identifier M
Buffer DLS-user-identifier M

DL-BUFFER-RECEIVED | Indication
Parameter Name output
DLCEP DLS-user-identifier M
Buffer DLS-user-identifier M
Duplicated DLSDU M

Table 18 — Buffer received primitive and parameter
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19.2.2.1 DLCEP DLS-user-identifier

The DLCEP DLS-user-identifier 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.

19.2.2.2 Buffer DLS-user-identifier

The buffer DLS-user-identifier 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 s

19.2.7

The duplicated-DLSDU parameter allows the DLS-user to dete

know
indic

value
provig
DLSD

NO
pes

19.2.3

The s
define

by the DLL to be a duplicate of a previously-reeéives

N
~
S

DL-BUFFER-RECEIVED >
I'indication

DL-BUFFER-SENT

-

P

. . . ‘s\
indication ~~

DL-BUFFER-RECEIVED >
indication

ueue-
e that

DU is
n the
e the
o not
n the

remote

sfer is

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

""~-_| DL-DATA
indication

indication

Figure 49 — Sequence of primitives for an Ordered or Unordered Peer to Peer,
or an Unordered Subscriber to Publisher, buffer to queue data transfer
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indication

Figure 50 — 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

primitjve-e66tHs-
19.3 Reset
19.3.1 Function
The Reset service may be used
a) DLC,
an ser(s);
or
b) S. All
los
If the Us by
causing the DLS-provider
1)
2) | to notify t has
ocgurred.
The service will /be s are
accepted by the\DLS before
completion of'the ic
NO[E /
NO br local
DL
19.3.4 Types of primitives and parameters

Tables 19 and 20 indicate the types of primitives and the parameters needed for the reset
service.

19.3.2.1 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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19.3.2.2 DLCEP DLS-user-identifier

The DLCEP DLS-user-identifier 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.

19.3.2.3 Originator

The originator parameter indicates the source of the Reset; the set of values is identical to that
specified in 18.2.2. The parameter’s value indicates either the remote DLS-user, the remote
DLS-pgroviderthetocatDtS—provider; orthat the origimator-sumknown:

Table 19 — DLC/DLCEP reset primitives and parameters (porti

AN
DL-RESET | Request [Indication Response \Co firm
Parameter Name input output input output

DLCEP DL-identifier M(1) \M @ N \
DLCEP DLS-user-identifier N \ \ M/}l)
Originator M/\

Reason U /N \ yl&(% A

DLS-user-data /\ é/\\ M{=) ‘Q) M (=)

Status M
NOTE 1 The DLCEP DLS-usep<dentifier

e conhfirm primitive shall be for the
same DLCEP as that specified|(in the-regueShprinitivey
NOTE 2 The zﬁg‘iDgLﬁ'_d@eti\'er esp sengrimitive shall be for the same
ified’in th

DLCEP as thakspecifie indicatidn’p in‘i\tiv .

N \)
Tat@) %L E%itives and parameters  (portion 2)
< \)L-RESET-COMPLETED Indication
Paramete"Name output

D\E(‘&EI%\LS-user-identifier M

19.3.3.4

The reason parameten gives information about the cause of the reset. The value convelyed in
this parameter will

a) DMhenthe-eriginaterparameter—ndicates—a—BES-providergenerated—reset—the—vdlue is
one of
1) “resynchronization after activation of a DL-management-established DLCEP”;
2) “resynchronization after timeout”;
3) “resynchronization after maximum number of retransmission requests or
atempts”;
4) “resynchronization after detected sequence number error”;

5) “resynchronization after other detected DLCEP state inconsistencies”;
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6) “reason unspecified”.

NOTE Addition to, or refinement of, this list of values to convey more specific diagnostic and management

information is permitted in a DL-protocol standard that provides services as specified in this part of IEC
61158.

b) When the originator parameter indicates a DLS-user-initiated reset, the value is one of
1) “resynchronization after DLS-user timeout”;
2) “resynchronization after DLS-user-detected DLS-user-state inconsistencies”;
3) “reason unspecified”; or

NOTE Addition to, or refinement of, this list of values to convey more specifi

gement

information is permitted in a DL-protocol standard that provides services z of IEC
61158.
c) | When the originator parameter indicates an unknow bf the
Repson parameter is “reason unspecified”. This allows pa n they
camnot be explicitly conveyed in the DL-protocol.
19.3.4.5 DLS-user-data
The Wiser-data parameter allows the lisers,
withoyt modification by the DLS-provider. ber of
octetq up to the limit for DLPDUs of the DIL.C’
NOJE The delivery of this data is assured only—for th hly one
pedr or publishing DLS-user, and not simultaned by anqther PLS-user or the DLS-provider, and whlere the
reset service completes befofe the initiatiron of a sukhsequent reset or disconnect.
19.3.4.6 Status
The status para a determine whether the requested DL-service was
provided successfuly ' son specified. The value conveyed in this pargmeter
will bg as follows:
a) | “succe
b) | atible DLC state”;
c) | “failure Qnnection”; or
d) | “failure — reason unspecified”.
NOTE 1 The only compatible DLC state is Data Transfer Ready (see figure 16).

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 part of IEC 61158.

19.3.3 Sequence of primitives

The interaction between each DLS-user and the DLS-provider shall 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-provider, followed by a DL-Reset response from

the DLS-user, followed by a DL-RESET-COMPLETED indication from the DLS-provider.
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The DL-RESET request acts as a synchronization mark in the stream of DLSDUs that are
sent by the issuing DLS-user. The DL-RESET indication acts as a synchronization mark in
the stream of DLSDUs that are received by the peer DLS-user. The DL-RESET response
acts as a synchronization mark in the stream of DLSDUs that are sent by the responding
DLS-user. The DL-RESET confirm acts as a synchronization mark in the stream of DLSDUs
that are received by the DLS-user that originally issued the reset.

When the requesting DLS-user is the publisher of a multi-peer DLC, then this behavior is
modified to account for the fact that synchronization marks corresponding to DL-RESET
response primitives are not actually sent to the publishing DLCEP, but rather a DL-RESET
confirm primitive is locally generated at the publishing DLCEP after sending the DL-RESET
request cynr‘hrnni7m‘inn mark to the Quhcr‘rihing DLCEPs

In gernjeral, the resynchronization properties of the Reset service are tha

1)
stre
or ponfirm in that received stream.

t sent
ication

The
red
thg DL-Reset indication.

Reset
ssues

Aldo, the DLS-provider shall disgard ) 5 i i bf the
DL}Reset response that have not b ali ' - en the
DL[S- i

2) tream

shall be delivered to & ceived

stream.

Howeyer, this paytitioning of Dk imate
when the DLCEP eli Hering
includes a lack of comptete

The ¢
occur

depends upon the origin of the Reset action and the
icting origins. Thus the Reset service may be

i) | ihyoked\by\one DLS-user of a peer DLC, and possibly simultaneously by the| DLS-
prqvi atgraction a) with that DLS-user and interaction b) with the peen DLS-
user;

ii) | (ibvoked by both DLS-users of a peer DLC, leading to interaction a) with both[ DLS-
USEES;

iii) invoked by the DLS-provider of a peer DLC, leading to interaction b) with both DLS-
users;

iv) invoked by the subscribing user of a multi-peer DLC, or by that part of the DLS-provider
associated with the subscribing DLS-user, leading to interaction a) with that DLS-user, and
no interaction with the DLC’s other DLS-user(s);

v) invoked by that part of the DLS-provider associated with the publishing DLS-user,
leading to interaction b) with the DLC’s DLS-users; or
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vi) invoked by the publishing user of a multi-peer DLC, and possibly simultaneously by one
or more subscribing users, leading to interaction a) with the invoking DLS-user(s) and
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 figures 51 through 61.

DL-RESET >
request = [ *-<._| DL-R ESEi
indication
DL-RESET
DL-RESET |_.--""| " response

t—
confirm S DL-RESET-COMPLETED

indication
Figure 51 — Sequence of primitives in a Peer DLS-use

P S
_DLResET)
request ” | ™.
DL-RESET
confirm

DL-RESET
request

DL-RESET
request

DL-RESET DL-RESET
< confirm I/\/{ confirm >

Figure 54 — Sequence 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 55 — Sequence of primitives in a simultaneous Multi-peer DLS-users initiated
Reset
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DL-RESET DL-RESET
indication indication
DL-RESET DL-RESET
e e
response o response
DL-RESET-COMPLETED DL-RESET-COMPLETED
< indication o indication >

Figure 56 — Sequence of primitives in a Peer DLS-provider initiated Reset

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

igure 57 — Sequence of primitives in a

gure 58 — Sequ

confirm

ure

Publishing D i{iated Reset

Wing DLS-provider initiated Reset

DL-R ESET'

indication

response

DL-RESET COMPLETED

indication

9 — Sequence of primitives in a simultaneous
eer DLS-user and DLS-provider initiated Reset

P S
PHRESEF —~S BLRESEF
request indication
DL-RESET
4 2LRESET | response
confirm
DL-RESET-COMPLETED >

indication

Figure 60 — Sequence of primitives in a simultaneous

Publishing DLS-user and D

LS-provider initiated Reset

61158-3 © IEC:1999
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DL-RESET S P
request

DL-RESET
confirm

Figure 61 — Sequence of primitives in a simultaneous
Subscribing DLS-user and DLS-provider initiated Reset

The above sequences of prlmltlves may remain mcomplete if a DL-DISCONNECT primitive
occurs—rstch—a—caseifa Dt=RESET regquest primitivetsoutstanding,—then—= COTTespT nding
DL-RESET confirm primitive shall be issued before the disconnection is sjig ed to-thel DLS-
user.

19.4 PBubscriber query

19.4.1 Function

The 3 y the
existel hether
the sHg

19.4.2

Table

a2nd parameters

\ (DL-SU}RNBEME%/ﬁequeSI Confirm
ra &r Na@ \/ input output

Q pLCEP)zB@m\h{ ) M

p B\s u}akldéyifier M
S

St\a%s M

19.4.3.1 identifie

The OLCER DUsidentifier parameter has the same value as the DLCEP DL-identifier pargmeter
returnied by the BL-CNNECT request or indication primitive that initiated the DLCEP.

19.4.4.2, DUCEP DLS-user-identifier

The DCCEP DCS-uSer-identifier parameter has the same vaiue as the DLCCEP 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-SUBSCRIBER-
QUERY request was received.

19.4.2.3 Status

The status parameter allows the DLS-user to determine whether the requested DL-service 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 will be as follows:

a) “success” — a subscriber exists;
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c)
d)

e)
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“indeterminate — timeout”;
“failure — incompatible DLC state”;
“failure — disconnection”; or

“failure — reason unspecified”.

11999

NOTE 1 The status “failure — timeout” may be interpreted with an unknown degree of confidence as “success
— no subscribers”

NO E 2 Aululltlull tU, Ul ICI‘;IICIIICIIt Uf, t:lib :Ibt Uf VG:UCD tU LUIIVCy muTcT apcuifi\.. d;a\dllubt;b GIIL: nmrarraj ement
infgrmation is permitted in a DL-protocol standard which provides services as speci in this part|of IEC
61158.
19.4.3 Sequence of primitives
The spquence of primitives in a successful subscriber is defined iagram
in figure 62. The scheduling of DL-SUBSCRIBER-QUERY is alwa
DL -SUBSCRIBER-QUERY
request
CCUrs.

The a

9,
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20 Facilities of the connectionless-mode Data Link Service

NOTE These facilities may not be adequate of themselves to provide the ordered-delivery enhancement to the
basic connectionless OSI data link services of ISO/IEC 8886 which ISO/IEC 15802-1 promises to users of local
area network medium access control protocols. In such a case it may be necessary to use an ORDERED DLC and
a convergence sub-protocol to emulate the enhanced connectionless services of ISO/IEC 15802-1, with a PEER
DLC used to support point-to-point (unicast) services, and a MULTI-PEER DLC used to support multicast services.

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

a) A means of transferring DLSDUs of limited length from one source DLSAP to a desti-

nafion or group o S, without establishing or later releasing a . The
trapsfer 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 copsttaints ohthe D[LSDU
comtent (other than limited length) imposed by the DLS. QoS for Ahi smissien dan be
selected by the sending DLS-user.
NOTE The length of a DLSDU is limited because of internal mechani§ ol (see
7.6.3.2 of ISO/IEC 7498-1).
b) | A means by which the status of delivery to tha ina an be returned to
thg source DLSAP.
c) ited, length can be exchpnged
between two DLSAPs, and status k hieprovided to the DLS-psers,
without establishing or later releasing L Cy evtransfer of the DLSDUs is transparent, in
thgdt the boundaries of the DLSDUs a ' e DLSDUs are preservead un-
ch@anged by the DLS, and there are pho ¢ } ke DLSDU content (other than ljmited
length) imposed by the DLS.
NOTE 1 The length of a is li O ihternal mechanisms employed by the DL-grotocol
(see 7.6.3.2 of ISO/I 8
NOTE 2 Becanse thjs is a urjttata se it is\Ninherently asymmetric, the status available to the twWo DLS-
users reflect 4 &[ Jéceives status that the exchange occurred, but only the one
Wwith the DL(SAR) addre can receive status that its DLSDU was successfully deliered to
the other DLS-use
NOTE 3 Th 0 constrai a D)/SAP-address bound in a RESPONDER role to unitdata-exchanpe only
Wwith a sp i s bound in an INITIATOR role can be viewed as a form of asymmetric light-
weight p
d| A ‘ . i DLS-user can be notified that such an exchange was attempted,
buf{ that :
e) | A means byWhich a DLS-user can query if there are any DLS-users that can re¢ceive
DLSBUs sent to a specified (usually group) DL(SAP)-address.
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21 Model of the connectionless-mode Data Link Service

This part of IEC 61158 uses the abstract model for a layer service defined in clause 5 of
ISO/IEC 10731. 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 DL-service-primitives that convey parameters.

21.1 Model of DL-connectionless-mode unitdata transmission

A defining characteristic of data-link connectionless-mode unitdata transmission is the
indepéndent nature of each invocation of the DL-service.

As a|descriptive aid, the data-link connectionless-mode unitdata tr i5si ige, as
provided between any two DLSAPSs, can be modelled in the abstract 4 tati tween
the tWwo DLSAPs. This association is permanent, but its activation\reguires autghgomous
actions, in the form of appropriate DL-BIND requests, at the two

via a
asses
m the

Only pne type of object, the unitdata object, can be hand
DLSAP, for transmission. In figure 63, DLS-user A
object

DLS-f
The o cpend
on the b DLS

provid

DLS User B

DLSAP

ta-link connectionless-mode unitdata transmission
or unitdata exchange

21.2 ectionless-mode unitdata exchange

A defining.characteristic of data-link connectionless-mode unitdata exchange is the indgpend-
ent ngture’of each invocation of the DL-service.

As a descriptive aid, the data-link connectionless-mode unitdata exchange service, as provided
between any two DLSAPs, can be modelled 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 63, 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 O 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 DL-service 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 DL-service consists of two phases. During the first phase, DLS-user A’s
DLE selects the DLSDU for transmission, if any, and sends it to DLS-user B’s DLE, where the
DLSDU is received and placed in _the receive buffer or queue, if any, associated with the
DLSDU’s priority.

During the second phase, BF first
phasg, then an error report is returned to DLS-user A’'s DLE. Othefwi if ejthe LSDU
was dent, or the sent DLSDU was successfully placed in the g jate ive buffer or

queud, then DLS-user B’'s DLE selects the DLSDU for trans if @ 5 it to
DLS- ser A’s DLE, where the DLSDU is received and placed_in\the re 1 bue, if
any, gssociated with the DLSDU'’s priority.

For epch of the two DLSAPs involved in the tran iQn, ¥ [ \ i ent or
receijed at the DLSAP, or if the DLSAP-addre ingi ifi 4 i - hange
indicatti i iS58 indication
primit

22

The term “Quality of Ser in £ isti i mode

data t ction-

less-mode data trans nly be
hce of

propefly determi
the DLS.

Whether the QoSd of connectionless-mode data transmission appedrs the

same th the service depends
a) heir agsociation; and
b) of infetmation, concerning the nature of the service, made available Jto the

DL[S-user(s)-by.the BLS-provider prior to the invocation of the service.

22.1 petermination of QoS for connectionless-mode service

A basic characteristic of a connectionless-mode service is that no long-term dynamic
association is set up between the parties involved. Thus, associated with each
DL-connectionless-mode data transmission, certain measures of QoS are requested by the
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 asymmet-
ric association by configuration, but without any DL-related communication between the correspondent DLS-
users.

22.2 Definition of QoS parameters

The QoS attributes for connectionless service are:
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22.2.1 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 8.1 and
12.3.2.6.1.

22.2.2 DLL maximum confirm delay

This parameter is defined and its default value specified in 8.2 and 12.3.2.6.2.

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.

22.2.3 Remote-DLE-confirmed

of the
TRUE

This Boolean parameter specifies whether the DLS-user requests co
assocjated DLSDU by the (implicitly identified) remote DLE. Its pé
and FALSE, and its default value is FALSE.

NO[FE When providing a unitdata service, selection of the value TRUE.
dodgs selection of the value FALSE.

&

ty than
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23 Sequence of primitives

23.1 Constraints on sequence of primitives

This subclause defines the constraints on the sequence in which the primitives defined in
clause 24 may occur. The constraints determine the order in which primitives occur, but do not
fully specify when they may occur. Other constraints, such as flow control of data, will affect
the ability of a DLS-user or a DLS-provider to issue a primitive at any particular time.

The connectionless-mode primitives and their parameters are summarized in table 22.

Table 22 — Summary of DL-connectionless-mode primitives and parameter

Service Service Primitive Parameter
subtype

Datg Unitdata DL-UNITDATA request (in
Transfer

DL-UNITDATA indication

DL-UNITDATA c&

Unitdata DIAUNITDATA-EXCHAN (Gut Dac LSAP-address DLS-user-identifier,
Exchange indication ( Repnote DLSAP-address,

S parameter set,
Buffer-or-queue DLS-user-identifier,
K Status)
Listgner Listeher
Quefy Quer

(in Request DLS-user-identifier,
DL(SAP)-address,
QoS parameter)

(out Request DLS-user-identifier,

Status)
NOTIE 1 DlL<ide in\pararmeters are local and assigned by the DLS-provider and used by the DLS-uger
to de¢signate ifi P)- ress, schedule, buffer-or-queue to the DLS-provider at the DLS interface
DLS}u ters are local and assigned by the DLS-user and used by the DLS-provider fo
desipna L{SAP)-address, schedule, buffer-or-queue to the DLS-user at the DLS interface.
NOT|E 2 DL-YaITDATANEXCHANGE indication occurs in isolation, without either request or confirm primitivefs,
at bgth DLSARsA in an instance of the explicitly scheduled UNITDATA-EXCHANGE service. The

DL-QCOMPEL-SERVICE DL-SCHEDULE-SEQUENCE services (see 29.2, 29.3) provide the means for the explicit
schdduling_of the UNITDATA-EXCHANGE service.

23.2 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 clause 24; all these relations are
summarized in the diagrams of figure 64.
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a) locally-confirmed Unitdata Transfer

DL-U NITDATA
request

DL-U NITDATA
indication
DL-UNITDATA

confirm

b) remotely-confirmed Unitdata Transfer

DL-U NITDATA
request

—Pp. DL-U NITDATA

~._| Indication

—p
4

DL-U NITDATA
confirm

¢) Unitdata Exchange
initiator
DL -COMPEL - SERVICE responder
request

diagrams

23.3 peq Qf\pXi s at one DLSAP

The gossiblexoverall sequences of primitives at a DLSAP are defined in the state tranpsition
diagrgm, figure 65. In the diagram, the use of a state transition diagram to descrie the
allowabl€_sequences of service primitives does not impose any requirements or constraints on
the inteTmatorganization of any mptenTentation of the SeTvice.



https://iecnorm.com/api/?name=8c05db12bf5b5fdedef276eceed625b2

61158-3 © IEC:1999 - 113 -

1 Idle

DL-UNITDATA request,
indication, or confirm

DL-UNITDATA-E XCHANGE
indication

DL-LISTENER-Q UERY
request or confirm

< |

Figure 65 — State transition diagram for sequencg

24 Connectionless-mode functions

DL-cgnnectionless-mode unitdata transmission and
be used to transmit independent DLSDUSs from o
transmitted in a single DLPDU. The DRLSDU g
relatignship to any other DLSDU tragsmitted

DLSD i i i i
to the

A DUSDU transmitted ugi
exchange services is not
DLSDU. Although the DLS
deliv them to the reckiwvi

DLS-yser. Q
NO[E Although D

DL$DU when it repd

sendi
maintgi
exertq
interfd

24.1 patatransfer

Service primitive

SAP. Each DLS

s can
DU is

aqrs no

. The

gented

SS.

itdata
other
ssarily
nding

of one
ben the

ich the

ill not
ontrol
pecific

24.1.1 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.
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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 DLSDUSs, 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.

24.1.2 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 whaose hinding Dl (QAD)-mIp is BRAsIC This service may he addressed to any

DL(SAP)-address whose binding DL(SAP)-role is BASIC or GROUP.

Table 23 — DL-connectionless-mode unitdata transfer primitives?\

DL-UNITDATA | Request Indicati(y\&&fir}\

Parameter Name input outpb\ Wt\

Request DLS-user-identifier M & \ =)

Called address M/ \M\(: A \

Calling address /\M( (7 M
QoS parameter set & X\/

0
DLL priority \ lj\ I\\/I\(=
DLL maximum confirm}ﬁay 8] \
Remote-DLE- conﬂrm{d U
Queue Déé\{er m\ \ \ C
DLs-Kserﬁ{ A\ W C (5)
Statys \ M
W%

24.1.3.

The reequest DLS \SeK:i i eter, which is specified by the DLS-user on DL-UNITDATA
reque i local means of pairing the resulting DL-UNITDATA cpnfirm
primit UNITDATA request primitive. The naming-domain of this rgquest

24.1.3.

The pgarameéters that take addresses as values (see 24.1.2.2.1 and 24.1.2.2.2) both rgfer to
DL(SAR)-addresses.

24.1.2.2.1 Called address

The called address parameter conveys an address identifying the remote DLSAP(s) with which
the DLS is to be provided. It is a DL(SAP)-address in the request primitive, but takes the form
of a local DL(SAP)-address DLS-user-identifier in the indication primitive(s). It may be a
DLSAP-address or a group DL-address.

NOTE If 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(SAP)-address DL-identifier in the request primitive.


https://iecnorm.com/api/?name=8c05db12bf5b5fdedef276eceed625b2

61158-3 © IEC:1999 - 115 -

24.1.2.2.2 Calling address

The calling address parameter conveys an address of the local DLSAP from which the DLS has
been requested. It is a DLSAP-address in the indication primitive, but takes the form of a local
DLSAP-address DL-identifier in the request primitive.

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

24.1.2.3 Quality of Service

The value of the QoS parameter is a list of sub-parameters. For each parameter, the values on
the prjmitives are related so that

a) | on the request primitive, any defined value is allowed, consis
rameters; and

Br pa-

b) | on the indication primitive, the quality of service indicated S X pe specified
for[the corresponding request primitive.

24.1.4.3.1 DLL priority
This i$
24.1.3.3.

This @

24.1.3.3.

When
be FAL

2 shall

24.1.3.

The
paramn
when

requep

@ ntifier
pfimitive (or as created by DL- management) It is pfesent
pecified for reception at the indicated priority by the DE-BIND

24.1.3.

DLS-provider. The initiating DLS-user may transmit any integral number of octets greatelr than
zero, lup.Mo the limit determined by the DLL priority QoS parameter specified in the skervice
request.

This FTarameter allows the transmission of data between DLS-users without alteration by the

24.1.2.5.1 Request primitive

If the initiating DLS-user has bound a FIFO queue of maximum depth K to the DLSAP-address
at the specified priority as a source, then a DL-UNITDATA request primitive attempts to append
a DLSDU to the queue, but fails if the queue already contains K DLSDUs. If the append
operation is successful, then the DLSDU will be transmitted at the first opportunity, after all
preceding DLSDUs in the queue. A DL-PuUT request primitive is not permitted. Instead, the
gueue serves to limit the number of DLS-user requests which can be outstanding (that is, not
yet confirmed to the DLS-user).
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If the initiating DLS-user has not bound a FIFO queue to the DLSAP-address at the specified
priority as a source, then a DL-UNITDATA request primitive attempts to append a DLSDU to an
implicit queue (for this DLSAP-address and priority) of indeterminate capacity, but fails if the
gueue is full. If the append operation was successful, then the DLSDU will be transmitted at the
first opportunity, after all preceding DLSDUs in the queue.

At the moment of the request, if the explicit or implicit FIFO queue is full, then the request is
terminated and a DL-UNITDATA confirm primitive is issued immediately with an appropriate
negative status.

24.1.2.5.2 Indication primitive

If the[receiving DLS-user has bound a FIFO queue to the DL(SAP)-add theorecgeived

DLSDW’s priority as a sink, and that queue is not full, then
a) | the newly-received DLSDU is appended to that queue, and th rame-
ter|is omitted from the associated DL-Unitdata indication pfimii st be
regd using a DL-Get request primitive.

If no guch binding exists, then
b) | an implicit queue of indeterminate capacity\ i 3 éceive queue, and the
DLSDU is delivered as the DLS-us associated DL-UNITDATA
indication primitive.

If it is[not possible to append the received DLSD e\implicit or explicit receive queue| then
c) | the DLSDU shall b ta indication primitive shall not be issued
to the DLS-user.

A DL-UNITDATA-indicatiQ W { e DLSDU'’s receipt occurs at the receiving DLS-

user'§ DLSAP.

24.1.3.6 Status

The gtatus p he DLS-user to determine whether the requested service was

provided sucgess or the reason specified. The value conveyed in this pargmeter

will bg a
a)| “

b) | “failure — sending queue full”;

c) “failure — no requesting DLS-user data specified”;

d) “failure — requested QoS unavailable”;

e) “failure — calling DLSAP DL-identifier is invalid”;

f)  “failure — incompatible DL(SAP)-role for calling address”;
g) “failure — incompatible DL(SAP)-role for called address”;
h) *“failure — terminated by unbind of source DLSAP-address”;
j)  “failure — resource limitation in responder”;
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k) “failure — fault in responder”;
m) “failure — timeout before transmission”;
n) “failure — timeout after transmission, before acknowledgment”; or

p) “failure — reason unspecified”.

NOTE 1 Failure g) can result from specifying a group DL-address as the called address, and requiring remote

DLE confirmation.

NOTE 2 Addition to, or refinement of, this list of values to convey more specific diagnostic and mana

gement

infgrmation is permitted in a DL-protocol standard that provides services as specified in th

24.1.3 Sequence of primitives

The sequence of primitives in a successful unitdata transfer is de
diagrgms in figures 66, 67 and 68.

DL-UNITDATA
request

DL-UNITDATA
confirm

Figure 66 — Sequence of primiti
connectionles

indication

ectionless-mode unitdata transfer

DL-UNITDATA
request

DL-UNITDATA
confirm

part of IEC. 6

1158.

uence

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

24.2 Data exchange

NOTE DL-connectionless-mode data exchange services are an extension of the Unitdata services specified in

ISO/IEC 7498-1.

24.2.1 Function

The DL-connectionless-mode unitdata exchange service is invoked through use of the
DL-COMPEL-SERVICE service (see 29.2). The DL-connectionless-mode unitdata exchange

service can be used
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to send a self-contained DLSDU from one local DLSAP, the initiator, to another D

the responder;

b)

c)

LSAP,

to cause a second independent self-contained DLSDU, which is ready for transmission
at that responder DLSAP, to be returned to the initiator DLSAP; and

when neither DLSAP has a DLSDU ready to transmit, to notify the associated

users that such an exchange was attempted.

DLS-

The DLSDUs are independent in the sense that they bear no relationship to any other DLSDUs

transr'\iﬂ'nrl fhrr\llgh other-invocations—of-the-Dl-service—Fhe-DLSDUs are-self r\nntainnri n that
all thg information required to deliver each DLSDU is presented to the DLS-prqvider, together
with the user data to be transmitted, in a single DL-PUT (see 12.5) se us no
initial lestablishment or subsequent release of a DLC is required.

A DL$DU transmitted using DL-connectionless-mode data exch Dy the
DLS-provider to be related in any way to any other DLSDU. ins the

integr

respo

NO

Limite

sending DLS-user may send DLSDUs

1)

2)
Sp¢
qu
reg
ba

The O
DLSA
descr

24.2.2

Table
unitda
whosé

ty of individual DLSDUSs, it does not necessarily deliver

d means are provided by which

binding DL(SAP)-role is INITIATOR, and any DLSAP-address (the responder)

nding
ng or

Ch the

er can

The responding > ‘ of a
pcified priority by exph iRdihg ) at that priority as a sink, and keeping the
bue full. TheMNaitiagi i jnformed that the responding DLE discarde¢d the
eived DL c xitations), and may use this information as a fgrm of
CKk-pressure flo 3.

LS-provideri L } warly state information about the flow of information beftween
Ps. Flqg by the DLS-provider upon a sending DLS-user can only be
bed forq specific-interface

Type and parameters
24 indicate e primitive and the parameters used by the DL-connectionlessfmode
tasexchange service. This service may occur between any DLSAP-address (the inftiator)

a)

b)

whose binding DL(SAP)-role is UNCONSTRAINED RESPONDER; Of

whose binding DL(SAP)-role is CONSTRAINED RESPONDER and whose associated remote-
DL(SAP)-address as specified in the relevant DL-BIND request primitive (see 12.3.2.3.2) is
equal to the initiator-DLSAP-address.
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Table 24 — DL-connectionless-mode unitdata exchange primitive and parameters

Indication Indication
DL-UNITDATA-EXCHANGE at INITIATOR at RESPONDER

Parameter Name output output
Local address M (1) M (2)
Remote address M (2) M (1)
QoS parameter set

DLL priority of sent DLS-user data C (3) C (4)

Bttpriorityof received-BtS=user (4 €33

data /\
Buffer-or-queue DLS-user-identifier C C /\\ L
Status M (M\ \
NOTE 1 These two parameters designate the same DLSAP- ess.
NOTE 2 These two parameters designate the same DLSAP>addres
NOTE 3 These two DLL priorities are equal.
NOTE 4 These two DLL priorities are equal.

24.2.4.1 Addresses

The p
addre
CONSTRAINED RESPONDER Or UNCONSTRA

| SAP-
ole of

24.2.4.1.1 Local address

The Iqcal address para

occurfed. It takes ﬁe fa

.1.2 Remote a0

s_itlentifying the local DLSAP at which thp DLS
DLS-user-identifier in the indication primifive.

24.2.7

The r ch the
DLS g
NO SO can
tak

24.2.3.

The vplue\of the QoS parameter is a list of sub-parameters. The first two sub-parametefs are
determined during the execution of this instance of the unitdata-exchange service, and are
reported as part of the service indication primitives.

Two other sub-parameters affect the execution of the service instance, but are not explicitly
reported. They are derived from the QoS parameters of the relevant DL-BIND request and
DL-COMPEL-SERVICE request primitives, and are summarized here.

24.2.2.2.1 DLL priority of sent DLS-user data

This is the priority of the actual DLSDU, if any, which is sent to the remote peer DLS-user, and
is greater than or equal to the transaction priority specified in the DL-COMPEL-SERVICE request
primitive which initiates the DL-UNITDATA-EXCHANGE service.
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24.2.2.2.2 DLL priority of received DLS-user data

This is the priority of the actual DLSDU, if any, which is received from the remote peer DLS-
and is greater than or equal to the transaction priority specified in the DL-COMPEL-
SERVICE request primitive which initiates the DL-UNITDATA-EXCHANGE service.

user,

24.2.2.2.3 DLL priority of transaction

This QoS attribute is implicit, and is the priority specified in the DL-COMPEL-SERVICE request
primitive (see 29.2) which initiated this instance of the DL-UNITDATA-EXCHANGE service.

24 .2 . F2ADBHmeximumconfirm-detay
This QoS attribute is implicit, and is derived from the corresponding a L-BIND
requept primitive (see 12.3) for the initiating DLSAP-address.
24.2.3.2.5 Indicate-null-U NITDATA-EXCHANGE-transactions
This QoS attribute is implicit, and is derived from the corre -BIND
requept primitive (see 12.3) for the local DLSAP-address.
24.2.3.3 Buffer-or-queue DLS-user-identifier
The Huffer-or-queue DLS-user-identifie : : v -or-gueue
DLS-yser-identifier i & 7 d by
DL-management). G ily was
specified for reception at the |nd|ca ech priovi which
established the DL(SAP)-address indicé
24.2.3.4 DLS-user data
NOJE — The DLS-user [data conveyed pythis-primitive is/i ified indi -or- S-user-
identifiers specified in the phpritives; iM - .
The I:L-connect@ > itdat i tween
DLS-ysers without i | ider. initiati i - 5 may
each fransmit any’i ) ‘ , imi ined by
the trgnsaction_priQrit i -the DL-COMPEL-SERVICE request primitive (see 29.2) |which
initiatg¢s the ANGE service, and further constrained by the actual DLL griority
of the|selected DLSD
The dervice DATA-EXCHANGE reflects the potentiality for two-way exchange of
unitddta, but_the 3] service also supports unidirectional data transport in either dirgction.
The sprvicetalso siscéeds when neither party has a DLSDU to exchange.
24 .2 241 Indication primifi\/n at the initiator
a) If the initiating DLS-user

1)

2)

i)
i)

has bound a buffer to the initiating DLSAP-address,
as a sending buffer; and

at the transaction priority specified in the DL-COMPEL-SERVICE request primitive

(see 29.2) which initiates the DL-UNITDATA-EXCHANGE service, or at a higher priority,

and

if that buffer is not empty,
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then

b)
of

available DLSDU whose priority is at least the transaction’s priority.

NO
inv

NO

c)

d)

— the DLSDU from the highest-priority non-empty buffer shall be sent to the re-
sponding DLS-user of the DL-UNITDATA-EXCHANGE service, together with a request for
the highest priority available DLSDU whose priority is at least the transaction’s priority;
and

— if the selected buffer is non-retentive, then the buffer is emptied upon success-
ful completion of the DL-UNITDATA-EXCHANGE service.

Otherwise—if-a)-does—not-apph—thenanul-DLSDU js-sent-to-thetresponding-DLS-user
t 7 7 M o ab T Lid 9 P

the DL-UNITDATA-EXCHANGE service, together with a request for ighestogriority

TE 1 The initiator and responder addresses and QoS are provided as p
cation, and not from information associated with the buffered DLSDU.

CHANGE

TE 2 DLSDUs can be put in a sending buffer either
— by use of the DL-PUT request primitive (see 12.5); or

— as a result of a DL-BUFFER-RECEIVED or DL-UNJTDATA ; i Q imiti i¢gh uses
the same buffer for DLSDU receipt.

If a reply DLPDU is received, and

8 3 h K to
the initiator DLSAP-address, as a1 IV , iori ne re-

ade to

-user of
npting
réceive queue. When not reporting an errof, the
tion primitive notifies the initiating DLS-user of the pri-

), A0
the resu v

to append

ATA- EXCHANGE indication pr|m|t|ve does not convey the received DLSDU; the

2) ise,”when 1) does not apply, then the received DLSDU is discarded|and a
DL-UNITDATS CHANGE indication primitive notifies the initiating DLS-user of the data
losst

It a reply DLPDU Is received, but the reply DLPDU does not convey a DLSDU, then a

DL-UNITDATA-EXCHANGE indication primitive notifies the initiating DLS-user of the completion
of the unitdata exchange service, unless

e)

1) no DLSDU has been transferred in either direction; and

2) the Indicate-null-UNITDATA-EXCHANGE-transactions (see 12.3.2.3.1) parameter
which was specified as part of the DL-BIND request associated with the initiating DLSAP-
address specified that such indications were not to occur.

If no reply DLPDU is received, and a timeout occurs, then a DL-UNITDATA-EXCHANGE

indication primitive notifies the initiating DLS-user of the error.
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