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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-4: Data-link layer service definition — Type 4 elements

FOREWORD

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

national
from all

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

National
t of IEC
for any

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

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

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

the latter.

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

6) Allu pe tk st edition of this publication.

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

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

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

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

International Standard IEC 61158-3-4 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This first edition and its companion parts of the IEC 61158-3 subseries cancel and replace
IEC 61158-3:2003. This edition of this part constitutes an editorial revision. This part and its
companion Type 4 parts also cancel and replace IEC/PAS 62412, published in 2005.

This edition includes the following significant changes with respect to the previous edition:

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

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

FDIS Report on voting
65C/473/FDIS 65C/484/RVD

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

voting indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.

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

unchanged\u
e dec.chN th

* recpnfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amgnded.

NOTE [The revision of this standard will be synchronized with the otherpartsigf th 158 series.

The list of all the parts of the | general title In
commynication networks — Fieldbus sg icatf & dr'the IEC web site.

ntil the
e data

ustrial


http://webstore.iec.ch/
https://iecnorm.com/api/?name=aa4ffaee8f66366833af7903df46b70d
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC/TR 61158-1.

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

@%
&
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-4: Data-link layer service definition — Type 4 elements

1 Scope

1.1 Overview

This j
commy
used t
are req
actiong

attendant risk to equipment, plant and possibly human life.

This sffandard defines in an abstract way the externally visi

fieldbu

a) the

b) the
tak

c) theli

The pu

e the
laye

. syT\ems manage ent a
ma agemen

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

5 data-link layer in terms of

e and

between the data-link layer and s

saging

itjcal” is

pctions
ecified
S, with

Type 4

i¢h they

ystems

1.2 Specificatio

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

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

addres

a) the
b) the

S Implementation 1Issues not covered Dy this specification, Including

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

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

1.3 Conformance

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

There is no conformance of equipment to this data-link layer service definition standard.
Instead, conformance is achieved through implementation of the corresponding data-link
protocol that fulfills the Type 1 data-link layer services defined in this standard.
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The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

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

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

ISO/IELC 10731:1994, Information technology — Open Systems Int

Referepce Model — Conventions for the definition of OSI services

For thg purposes of this document, the following terms, definitions
converjtions apply.

3.1

Reference model terms and definitions

This sjandard is based in part on the
7498-3, and makes use of the following te

3.1
3.1
3.1

3.1

3.1.
3.1.
3.1.
3.1.

3.1.

3.1

3.1

3.1
3.1

3.1
3.1

Basic

bols, abbreviatigns and

O/IEC 7498-1 and I1$O/IEC

.1 PL-address [7498-3]
.2 PL-address-mapp [7498-1]
.3 tralled-DL-address [7498-3]
4 :alling- € [7498-3]
5 [7498-1]
6 [7498-1]
7 [7498-1]
8 [7498-1]
9 [7498-1]
.10 | Dl'-connectionless-mode transmission [7498-1]
.11 correspondent (N)-entities [7498-1]
correspondent DL-entities (N=2)
correspondent Ph-entities (N=1)
.12 DL-duplex-transmission [7498-1]
.13 (N)-entity [7498-1]
DL-entity (N=2)
Ph-entity (N=1)
.14 DL-facility [7498-1]
.15 flow control [7498-1]
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3.1.16 (N)-layer [7498-1]
DL-layer (N=2)
Ph-layer (N=1)

3.1.17 layer-management [7498-1]
3.1.18 DL-local-view [7498-3]
3.1.19 DL-name [7498-3]
3.1.20 naming-(addressing)-domain [7498-3]
3.1.21 [ primitive name [7498-3]
3.1.22| DL-protocol [7498-1]
3.1.23| DL-protocol-connection-identifier 8-1]
3.1.24| DL-protocol-data-unit [7498-1]
3.1.25| DL-relay [7498-1]

3.1.26 | reset [7498-1]

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

[7498-1]

3.1.30| (N)-service
DL-service (N=2
Ph-service (

3.1.31 (N)-serv : [7498-1]
DL-serv.i 2-ACLES
3.1.32 [7498-3]
3.1.33 [7498-1]
3.1.34 [7498-1]
3.1.35 [7498-1]
3.1.36| DL<subsystem [74|98-1]
3.1.37 systems-management [7498-1]
3.1.38 DLS-user-data [7498-1]

3.2 Service convention terms and definitions

This standard also makes use of the following terms defined in ISO/IEC 10731 as they apply to
the data-link layer:

3.21 acceptor

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

3.2.3 deliver (primitive)
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3.24 DL-confirmed-facility
3.2.5 DL-facility

3.2.6 DL-local-view

3.2.7 DL-mandatory-facility
3.2.8 DL-non-confirmed-facility

3.29 DL-service-primitive;
primitive

3.2.10| DL-service-provider
3.2.11| DL-service-user
3.2.12| DLS-user-optional-facility

3.2.13| indication (primitive);
acceptor.deliver (primitive)

3.2.14| request (primitive);
requestor.submit (primitive)
3.2.15| requestor
3.2.16| response (primitive);
acceptor.submit (primitive)
3.2.17( submit (primitive
A 'o

3.3.1
broad(:ast-nod
desj

addresls used to ¢f

NOTE RAIl DLEs on & 2 ) here the first node-address is equal to the broadcast-node-pddress.
Such DUYPDUs ar v , and-their receipt is never acknowledged. The value of the broadcast-node-
address|is 126

3.3.2
destinpt
sequernce o ents, describing the complete route to the destination

NOTE [This includes botH the destination DLSAP and a local component meaningful to the destination DLS}user.

3.3.3
DL-route-element
octet holding a node DL-address or an address used by the DLS-user

3.34

DL-segment, link, local link

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

3.3.5

DLSAP

distinctive point at which DL-services are provided by a single DL-entity to a single higher-layer
entity
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DL(SAP)-address
individual DLSAP-address, designating a single DLSAP of a single DLS-user

3.3.7

DLS-user address
uniquely identifies a DLS-user locally

3.3.8
frame

denigrated synonym for DLPDU

3.3.9
full DL
combir

3.3.10

maximume-indication-delay

indicat
after rq

NOTE
to issue
acknowl

3.3.11
maxim
indicat

-route
ation of a destination-DL-route and a source-DL-route

s to the DLS-user the maximum time interval for t
ceiving an indication requiring a response

epare a re

f the DLS-user is unable to prepare a response within n
a DL-UNITDATA request with a DLSDU type indicati
bdging DLPDU on the link.

um-retry-time

Eponse

required
hsmit an

1, as a

rved for

indicatges that a @as or respo med
NOTE [The value of thé n j

3.3.13

node

single one local link
3.3.14

node-addre

uniquely identifies.a DLE on a link

NOTE [Thelyvalue of a Node-address can be in the range of 0-127. The values 0, 126 and 127 are resq
special purposes

3.3.15

normal class device

device which replies to requests from other normal class devices, and initiates transmissions

NOTE Such a device can act as a server (responder) and as a client (requestor) — this is also called a peer.

3.3.16

receiving DLS-user
DL-service user that acts as a recipient of DLS-user-data

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

3.3.17

sending DLS-user
DL-service user that acts as a source of DLS-user-data
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3.3.18
service-node-address
an address reserved for service purposes only

NOTE All DLEs on a link receive all DLPDUs where the first Node-address is equal to the service-node-address.
Such DLPDUs can be Confirmed or Unconfirmed, and their receipt may or may not be acknowledged. The service-
node-address can be used on links with only two DLEs — the requesting Normal class DLE and the responding
simple-class or normal-class DLE. The value of the service-node-address is 127.

3.3.19
simple-class device
device which replies to requests from normal class devices

o L ol : " o I
NOTE PUCITa aeviceCalractas a SeTveT or resSponacT-onTy

3.3.20
source-DL-route
holds 4 sequence of DL-route-elements, describing the complete route b

o

to the source

3.4 Symbols and abbreviations

NOTE Many symbols and abbreviations are common to more than oke protosol \V
used by |[all protocol Types.

pe; they are not negessarily

3.41 pL- Data-link layer (as a prefix

3.4.2 PLC DL-connectioy
3.4.3 PLCEP DL-connection~end>po
3.4.4 PDLE e of the data-link layer)
3.4.5 PLL

3.4.6 PLPCI

3.4.7 PLPDU Q

3.4.8 PLM

3.49 PDLME ent Entity (the local active instance of

naement)

3.4.10 L-management Service

3.4.11 L-service

3.4.12| DLSAP DL-service-access-point

3.4.13 DLSDU Di-service-data-unit

3.4.14 FIFO First-in first-out (queuing method)

3.4.15 OSI Open systems interconnection

3.4.16 Ph- Physical layer (as a prefix)

3.4.17 PhE Ph-entity (the local active instance of the physical layer)
3.4.18 PhL Ph-layer

3.4.19 QoS Quality of service
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3.5 Conventions

This standard uses the descriptive conventions given in ISO/IEC 10731.

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

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

This standard uses a tabular format to describe the component parameters of the DLS

primitiye i tables
throug , taining
the name of the service parameter, and a column each for those primitives.andxpargmeter-

transfdr directions used by the DLS:

— the|request primitive’s input parameters;
— the|request primitive’s output parameters;

— thelindication primitive’s output parameters;

— the|response primitive’s input parameters; and

— the|confirm primitive’s output parameters.

NOTE [The request, indication, response known as requestof.submit,
acceptof.deliver, acceptor.submit, and requestqr.deh , €S see ISO/IEC 10731).

One p . Under the appropriate gervice

primitﬂI sage of the parameter on the pfimitive
and p
M

U tﬂlng on

It value

C 4 sr-isseonditiorial upon other parameters or upon the environment of

(

Items i

5 that the parameter is semantically equivalent to the parametern in the

serviceg primitive to its immediate left in the table.

b) an ihdication that some note npplipc to the entry

(n) indicates that the following note n contains additional information pertaining to the
parameter and its use.

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

In the diagrams that illustrate these interfaces, dashed lines indicate cause-and-effect or time-
sequence relationships, and wavy lines indicate that events are roughly contemporaneous.
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4 Data-link service and concepts

4.1 Overview

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

In particular, the DLS provides for the following:

a) Transparency of transferred information. The DLS provides for the transparent transfer of
DLS-user-data. It does not restrict the content, format or coding of the DLSDUs, nor does it
interpret the structure or meaning of that information. It may, however, restrict the amount of
information that can be transferred as an indivisible unit.

NOTE A DLS-user may segment arbitrary-length data into limited-length D
reqyests, and may reassemble received DLSDUs into these larger data units.

ng DLS

b) Reliable transfer of data. The DLS relieves the DLS-user from concems\egarding ingertion,
corruption, loss or duplication of data.

c) Prigritized data transfer. The DLS provides DLS-users with \ X itize’requests.
d) Qugue. The DLS provides the requesting DLS-user wi " ; where
each queue item can hold a single DLSDU.

4.1.1 Pverview of DL-naming (addressing)

A DLH
associ
to the

P and
hence

DLS-user

DLE

Physicat

Layer PhE PhE

Figure 1— Relationship of PhE, DLE and DLS-users

Each DLE has a node DL-address. Node DL-addresses uniquely identify DLEs within the local
Link.

A DL-route-element is an octet, which can hold either a node DL-address or a higher-layer
address used by the DLS-user.
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A destination-DL-route holds a sequence of DL-route-elements, describing the complete route
to the destination DLSAP plus a local component meaningful to the destination DLS-user.

A source-DL-route holds a sequence of DL-route-elements, describing the complete route back
to the source DLSAP plus a local component meaningful to the source DLS-user.

A full DL-route is defined as a destination-DL-route and a source-DL-route.

4.2 Types and classes of data-link service
There are two types of DLS as follows:

a) a cf vt DFovieh HEee—ane H rred data
tra

b) a mlanagement serwce The Type 4 management service prowdes Servicesor reg ihg and
wrifi

4.3 Functional classes

The fynctional class of a DLE determines its capabili
conforming implementations. Two functional classes are d

ity of

a) sim

b) normal-class, including initiator and respondé ’ i , called

The DI ed length from one source DUS-user
to one|l or more destinatig yf DLSDUs is transparent, in that the
boundaries of DLSDUs anq th X s are preserved unchanged by the DIS, and
there gre no constraints than limited length) imposed by the DLS.

4.5 Mpdel of t

4.5.1 General

A defi is the
indepe
Only qn g ' ' the unitdata object, can be submitted to the DLS-proviger for

transmii

The DLS-user issuirg a request primitive specifies whether the request is to be confirfned by
the remaote/DLS-user, or not. This is specified in the destination-DL-route and source-D[-route
parameters-of-the BL=UNtTEOATA request primitiveftheremote BES=userconfirms—=arequest, it
does this by issuing a new, independent DL-UNITDATA request primitive.

4.5.2 Unconfirmed request

The DLE of the requesting DLS-user forms a DLPDU, which includes the submitted DLSDU
and sends the DLPDU to the receiving DLE. The receiving DLE delivers the received DLSDU to
the DLS-user by a DL-UNITDATA indication primitive. The value of the confirmation-expected
parameter of this indication is FALSE.

4.5.3 Confirmed request

The DLE of the requesting DLS-user forms a DLPDU, which includes the submitted DLSDU
and sends the DLPDU to the receiving DLE. The receiving DLE delivers the received DLSDU to
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the DLS-user by a DL-UNITDATA indication primitive. The value of the confirmation-expected

parameter of this indication is TRUE.

If the receiving DLS-user is unable to handle the indication immediately, the receiving DLS-
user should issue a DL-UNITDATA response primitive within the time specified by maximum-

indication-delay.

If the receiving DLS-user either

a) does not reply with a DL-UNITDATA response primitive or a DL-UNITDATA request primitive
within the interval maximum-indication-delay from receipt of the triggering DL-UNITDATA

indication primitive, or

b) doep reply with a DL-UNITDATA response primitive within the interval
delgy from receipt of the triggering DL-UNITDATA indication primitive

replying DLS-user has prepared the response, it
origjnal requesting DLE, and this time reply b

The adtion in the original requesting DLE oRkrequeuing th
repg¢ated as long as the replying DL
retransmission has been attempted
configuration parameter.

2) If th
spetifi
DLE
resy

forr[
46 S

4.6.1

-UNITDATA request primitive. The replyin
or transmission at the first opportunity.

and T4
not full

ication-

E. The

ifg DLE

en the
pom the
imitive

igsion is
, pr until

Fy-time

ilg DLE

hesting
ed the
g DLE

in 4.6.2
,|but do
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Table 1 — Summary of DL-connectionless-mode primitives and parameters

Service

Service subtype Primitive Parameter

Data Transfer Unitdata DL-UNITDATA request (in Destination-DL-route,

Source-DL-route,
Priority,
Maximum-retry-time,
Control status,

Data field format,
DLSDU)

DL-UNITDATA indication (out Destination-DL-route,
Source-DL-route,
Confirmation-expected

DL-UNITDATA response

4.6.2 Relation of primitives at the end-points of conne

4.6.2.1 General

A reqyest primitive issued at one DLSAP will~hav other

DLSARHRs. These relations are summarizé

4.6.2.2 Confirmed and unconfirmed UNTDATRA

DL-UNITDATA indication

nconfirmed UNITDATA request time-sequence diagram

ITDATA request

Initiator Responder

DL 10 ars-reaguest
Do AT Fe g t

~ DL-UNITDATA indication

DL-UNITDATA response

<

DL-UNITDATA indication

>

Figure 3 — Repeated confirmed request time-sequence diagram
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4.6.3 Sequence of primitives at one DLSAP

The possible overall sequences of primitives at one DLSAP are defined in the state transition
diagram of Figure 4.

NOTE Since there is no conformance to this standard, the use of a state transition diagram to describe the
allowable sequences of service primitives does not impose any requirements or constraints on the internal
organization of any implementation of the service.

Idle

1 I

DL-UNITDATA request, response or indication

<

4.7 Copnnectionless-mode data transfer functions

4.7.1 General

DL-connectionless-mode unitdata seryice\pri ' | SDUs
from ohe DLS-user to one or more other D S« < single
DLPDY. The DLSDU is independent in the S at it bears no relationship to any other
DLSDU transmitted through another i i h-service by the same DLS-usgr. The
DLSDUY is self-contained in that all the\info ed to deliver the DLSDU is presented
to the DL-provider, togethet W ansmitted, in a single service accefs.

4.7.2 [Types of primit

4.7.2.1 GeneraQ

Table 2 indicates the
mode linitdata service:

and the parameters needed for the DL-connectipnless-

itdata transfer primitives and parameters

ble 2
AN
\ \2 DL-UNITDATA Request Indication Response
Q \(‘ar eter name input output input
Destingtion-DL-route M M M
Source-DL-route M M M
Priority 9]
Maximum-retry-time U
Confirmation-expected M
Control-status M M(=)
Data-field-format M M(=)
Data unit (DLSDU) M M(=)

4.7.2.2 Request primitive

This primitive causes the DLE to create a DLPDU and append it to the transmit queue for
transmission at the first opportunity, after all preceding higher-priority DLPDUs in the queue.
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If the transmission fails, the DLE delivers error information to the requesting DLS-user by a
TDATA indication primitive, provided that the requesting DLS-user expects a
confirmation. The control-status parameter of this indication specifies the reason for failure.
The DLSDU parameter of this indication is null.

DL-UNI

4.7.2.3

Indication primitive

This primitive is used by a receiving DLE to deliver a received DLSDU to the addressed DLS-

user.

4.7.2.4

Response primitive

This piiimitive is used by a receiving DLS-user which

a) isn

4.7.2.

This p
(reque

This p
confir

the desg

does n

NOT

Thig

4.7.2.6

b) wiszes to indicate that it has received the requesting DLSDU and

bt able to generate an expected confirmation within an appropri

Destination-DL-route

arameter is a sequence of DL-route-elements dé
5t) or to the requestor (response) (see 3.3.10).

E DL-route elements holding Node DL-addresses\g¢ahi

means that a broadcast DLPDU can be trar@j tonal

hd
nse.

ponder

pect a
Eses in
S-user

hddress.

This parameter is a sef s, defining the reverse route to the requestor
(reque

This parameter can@ requesting DLS-user does not expect a confifmation
from th the value of the last eIement of the source-DL-route is equal to
the no-

4.7.2.7

This u$ [~paraeter specifies the initial priority of the request. The DLPDU rgsulting
from the request is appended to the queue in the DLE at a position based on the value|of this
paramg can be any integral number between 0 and 255. The DLPDU is placed in
front of alkDLPDUs already in the queue having a lower priority, where 255 indicate the highest

possib

e npriority
L J

4.7.2.8

Maximum-retry-time

This user-optional parameter specifies how long the local DLE should retry the transmission of
the request as a result of WAIT acknowledge DLPDUs received from the remote DLE. Wait
acknowledge DLPDUs are a result of the DL-UNITDATA response primitive described in 4.7.2.4.
A DLE retries a transmission by re-appending the DLPDU to the transmit queue, but with a
priority of O (the lowest possible).

4.7.2.9

Confirmation-expected

This parameter indicates to the receiving DLS-user whether the requesting DLS-user expects a
confirmation or not. If the requesting DLS-user expects a confirmation, the receiving DLS-user

should

issue a new, independent DL-UNITDATA request primitive.
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Confirmation-expected can hold the following values:

e TRUE, indicating the requesting DLS-user expects a confirmation.
e FALSE, indicating the requesting DLS-user does not expect a confirmation.

4.7.2.10 Control-status

This parameter is one octet. The requesting DLS-user should specify a value where at least
one of the low-order three bits is non-zero. If the accompanying DLSDU is conveyed
successfully to the addressed DLS-user, then this parameter will be delivered unchanged in the
corresponding parameter of the indication to the receiving DLS-user.

If the transmission of a request fails and the requesting DLS-user expects/a re U, the
DLE delivers error information to the requesting DLS-user by a indication
primitive. The value conveyed in this corresponding parameter of an, ified in
Table 3:

Table 3 — Control-status error co

Value (hexadecimal) Mea}'mg \ \

00 failure — no/ésponse \
18 failure —,\wiit to@ &)ng \/
38 failure {— r}\u\te/er/or/\\ \

80 Q \fgilL@ - frgme leeck*e}rro)r\/
faimf\e\ovék(un/%m_mg/error
failure\N shoyt circuit
f&\ilL}e\—bKE\iQ/s’fmple-class
faimﬂi)— guﬁf synchronization

\Qmss )where X = any digit value)

4.7.2.1

This p Y 3 O information for the DLS-user on the interpretation|of the
DLSD\ S, - er of a request will be delivered unchanged in the corresponding
param jon t e receiving DLS-user.

4.7.21

0 and ¢3.

This p¥ veys DLS-user data; its size may be any integral number of octets between

5 DL-management service

5.1 Scope and inheritance

This clause defines the form of DL-management services for protocols which implement the
DLS specified in 4.5. Only the form is specified, as the specifics of permitted parameters are
dependent on the protocol, which implements these services.

This noteworthy difference of this clause from the prior clause is the intended class of users;
this clause is intended for use by a management client, while the prior clause provide services
to any client.
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5.2 Facilities of the DL-management service
DL-management facilities provide a means for

a) writing DLE configuration parameters;
b
c
d

reading DLE configuration parameters, operational parameters and statistics;
commanding major DLE actions; and

)
)
)
) receiving notification of significant DLE events.

Together these facilities constitute the DL-management-service (DLMS).

5.3 Mjodel of the DL-management service
This clause of IEC 61158 uses the abstract model for a layer service d 10731,
Clausd 5. The model defines local interactions between the D DLMS-
providgr. DLMS primitives that convey parameters pass inform S-user
and th¢ DLMS-provider.
5.4 Constraints on sequence of primitives
This slibclause defines the constraints on the sequerice in in 5.5
throug ,|but do
not full
The DL e only
primiti
of primitives for the DLM action service
» of DL-management primitives and parameters
Primitive Parameter
Writing managed o bJe s DLM-SET request (in DLM-object-identifier,
Desired-value,
out  Status)
Readihg\managed objects DLM-GET request (in DLM-object-identifier,
out  Status,
Current-value)
Commanding actions DLM-ACTION request (in Desired-action,
Action-qualifiers)
DLM-ACTION confirm (out Status,
Additional-information)
Notifying of events DLM-EVENT indication (out DLM-event-identifier,
Additional-information)
NOTE The method by which a confirm primitive is correlated with its corresponding preceding request
primitive is a local matter.
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5.5 Set
5.5.1 Function

This primitive can be used to set (write) the value of a DLE configuration parameter.

5.5.2 Types of parameters

Table 5 indicates the primitive and parameters of the set DLMS.

Table 5 — DLM-Set primitive and parameters

DLM-SET Request
Parameter name input outpzﬁ\\

DLM-object-identifier M /\
Desired-value M \

Status \M\\\\

5.5.2.1 DLM-object-identifier

whose value is to be
ocal-view.

This parameter specifies the primitive or composi
altered. The naming-domain of the DLM object-i

5.5.2.2 Desired-value

This pprameter specifies the desired (val bciated
DLM-opject-identifier. Its type is identica '

5.5.2.3 Status

This parameter ghows
succedsfully, or i

follows:

ovided
r is as

a) “sug
b) “fail
c) “failure

bgement

5.6 Gpt

5.6.1 Function

This primitive can be used to get (read) the value of a DLE configuration parameter,
operational parameter or statistic.

5.6.2 Types of parameters

Table 6 indicates the primitive and parameters of the get DLMS.
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