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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-14: Data-link layer service definition —
Type 14 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 30 comprising
all national electrotechnical committees (IEC National Commlttees) The i promote
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International chnical Speci |cat|ons
Technical Reports, Publicly Available Specifications (PAS) and Guides [ “IEC

governmental organizations liaising with the IEC also partlmpate in
with the International Organlzatlon for Standardization (ISO it ditions determined by

2) The formal decisions or agreements of IEC on technical matiers & ¥ @S possible, an international
consensus of opinion on the relevant subjects since gash\te i \ttee has representation from all
interested IEC National Committees

3) IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC

Publications is accurate, IEC cannot be he it the way in which they are used or for any
misinterpretation by any end user.

indispensable fo hecorreet application of this publication.

9) Attention is drawn_to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shafl not be held responsible for identifying any or all such patent rights.

NOTE 1 Use of some of the associated protocol types is restricted by their intellectual-property-right holders. In
all cases, the commitment to limited release of intellectual-property-rights made by the holders of those rights
permits a particular data-link layer protocol type to be used with physical layer and application layer protocols in
type combinations as specified explicitly in the profile parts. Use of the various protocol types in other
combinations may require permission of their respective intellectual-property-right holders.

International Standard IEC 61158-3-14 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

e Provide stability date for the publication;
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e Update the edition of IEC 61588;

e Update the Normative references and Bibliography;

o Update the value of Protocol type in subclause 5.3.2;

o Correct the edit error;

e specification changes for CPF3;

e update of the requirements for all conformance classes;

e update of the requirements for all conformance services.

This bilingual version published in 2012-01 corresponds to the English version published in
2010-08.

The text of this standard is based on the following documents:

FDIS Report on votir}g\
65C/604/FDIS 650/618/R\1@

Full information on the voting for the approval of this stan
voting indicated in the above table.

in the report on

The French version has not been voted upon.

This publication has been drafted in agcorda eCtives, Part 2.

* reconfirmed,
* withdrawn,

* replaced by a
+ amended.

NOTE 2 There K tandagd’will be synchronized with the other parts of the IEC 61158 series.
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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.

@C@
S
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-14: Data-link layer service definition —
Type 14 elements

1 Scope

1.1 Overview

This standard defines in an abstract way the exter
14 fieldbus data-link layer in terms of

take; and
c) the interrelationship between these

This specification may be used as the basis for formal DL-Programming-Interfaces.
Nevertheless, it is not a formal programming interface, and any such interface will need to
address implementation issues not covered by this specification, including

a) the sizes and octet ordering of various multi-octet service parameters, and

b) the correlation of paired request and confirm, or indication and response, primitives.
1.3 Conformance

This standard does not specify individual implementations or products, nor do they 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 14 data-link layer services defined in this standard.
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2 Normative references

The following referenced documents are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 61588:2009, Precision clock synchronization protocol for networked measurement and
control system

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

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

ISO/IEC 8802-3, Information technology — Telecommunicatio athen “e%change
between systems — Local and metropolitan area networks — S fle xequiremengs — Part 3:
Carrier sense multiple access with collision detection 1A/GD) Nacsess Ymethod and
physical layer specifications

ISO/IEC 10731, Information technology — Open SystenisyIntergonmnection — Basic Reference

Model — Conventions for the definition of OSI| sepvige

IETF RFC 791, Internet protocol, available

ff <h
IETF RFC 793, Transmis§jon Gopatrol Rgotocol ilaple at <http://www.ietf.org>

3 Terms, defigf‘ io kK 3 iations and conventions

For the purposes o IS \e he following terms, definitions, symbols, abbreviations

in part on the concepts developed in ISO/IEC 7498-1 and
use of the following terms defined therein:

3.1.1 DL-addres [ISO/IEC 7498-3]

3.1.2 DL-address-mapping [ISO/IEC 7498-1]
3.1.3 called-DL-address [ISO/IEC 7498-3]
3.1.4 calling-DL-address [ISO/IEC 7498-3]
3.1.5 centralized multi-end-point-connection [ISO/IEC 7498-1]
3.1.6 DL-connection [ISO/IEC 7498-1]
3.1.7 DL-connection-end-point [ISO/IEC 7498-1]
3.1.8 DL-connection-end-point-identifier [ISO/IEC 7498-1]

3.1.9 DL-connection-mode transmission [ISO/IEC 7498-1]
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3.1.10
3.1.11

3.1.12
3.1.13

3.1.14
3.1.15
3.1.16

3.1.17
3.1.18
3.1.19
3.1.20
3.1.21
3.1.22
3.1.23
3.1.24
3.1.25
3.1.26
3.1.27
3.1.28
3.1.29
3.1.30

3.1.31

3.1.32

3.1.33
3.1.34
3.1.35
3.1.36

-8-—

DL-connectionless-mode transmission
correspondent (N)-entities
correspondent DL-entities (N=2)
correspondent Ph-entities (N=1)
DL-duplex-transmission
(N)-entity

DL-entity (N=2)

Ph-entity (N=1)

DL-facility

flow control

(N)-layer

DL-layer (N=2)

Ph-layer (N=1)
layer-management
DL-local-view

DL-name
naming-(addressing)-domai

peer-entities

primitive name

DL-protocol

DL-protogcol-conné
DL-protQ 3

DL-relay

segmenting
(N)-service
DL-service (N=2)

Ph-service (N=1)
(N)-service-access-point
DL-service-access-point (N=2)
Ph-service-access-point (N=1)
DL-service-access-point-address
DL-service-connection-identifier
DL-service-data-unit

DL-simplex-transmission

61158-3-14 © IEC:2010

[ISO/IEC 7498-1]
[ISO/IEC 7498-1]

[ISO/IEC 7498-1]
[ISO/IEC 7498-1]

O/IEC 7498-1]

O/IEC 7498-1]
[ISO/IEC 7498-3]
[ISO/IEC 7498-3]
[ISO/IEC 7498-3]
[ISO/IEC 7498-1]
[ISO/IEC 7498-3]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-3]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]

[ISO/IEC 7498-1]

[ISO/IEC 7498-3]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
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3.1.37 DL-subsystem [ISO/IEC 7498-1]
3.1.38 Systems-management [ISO/IEC 7498-1]
3.1.39 DLS-user-data [ISO/IEC 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:

3.2.1 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

3.2.6 DL-facility

3.2.7 DL-local-view

3.2.8 DL-mandatory-facility
3.2.9 DL-non-confirmed-facility
3.2.10 DL-provider-initigte ili

3.2.11 DL-provider-of

3.2.12 DL-service-pr
primitiv@

3.2.13

3.2.14
3.2.15

3.2.16 indication (pri

acceptor.deliver (primitive)
3.2.17 multi-peer

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

3.2.19 requestor

3.2.20 response (primitive);
acceptor.submit (primitive)

3.2.21 submit (primitive)

3.2.22 symmetrical service
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3.3 Data-link service terms and definitions

3.3.1

communication macrocycle

set of basic cycles needed for a configured communication activity in a macro network
segment

3.3.2
communication phase
elapsed fraction of a cycle, measured from some fixed origin

3.3.3

communication scheduling
algorithms and operation for data transfers occurring in a determjnis
manner

repeatable

3.34
cyclic
repetitive in a regular manner

3.3.5
data DLPDU
DLPDU that carries a DLSDU from a local DLS-

3.3.6
destination FB Instance
FB instance that receives the specified

3.3.7

DL-segment, link, local li

single DL-subnetwork i vectéd DLEs may communicate directly, without
any intervening DA:rel er all o hose DLEs that are participating in an instance
of communicati S 5 e to the DL-subnetwork during the period(s) of
attempted commuwicati

3.3.8
DLSAP
dlstmctlve pPo
layer e

vices are provided by a single DL-entity to a single higher-

NOTE This de
distinction betwee

rived” from ISO/IEC 7498-1, is repeated here to facilitate understanding of the critical
and their DL-addresses.
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DLS-user-entity

DLS-users

DLS-user-entity

- \

\group pL-” DLSAP-

addresses address address

DL -layer

Ph-layer

3.3.9
DL(SAP)-addre@
either an individuat' D

NOTE A single DL-entity may have multiple DLSAP-addresses associated with a single DLSAP.

3.3.11

extended link

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
communicate, 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.

3.3.12

FCS error

error that occurs when the computed frame check sequence value after reception of all the
octets in a DLPDU does not match the expected residual


https://standards.iteh.ai/catalog/standards/iec/dda303e5-f4bf-4d4d-bad9-2a43a9bae007/iec-61158-3-14-2010

-12 - 61158-3-14 © IEC:2010

3.3.13
frame
denigrated synonym for DLPDU

3.3.14

group DL-address

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

3.3.15
micro segment
part of a network where special scheduling is implemented

3.3.16
multipoint connection
connection from one node to many nodes

NOTE Multipoint connections allow data transfer from a single publishe k e by many subscriber
nodes.

3.3.17
node
single DL-entity as it appears on one

3.3.18
offset
number of octets from a speécially desighat

3.3.19

itio
real-time
ability of a syst@@pr < in a bounded time

3.3.20
real-time comm
transfer of data_i

NOTE 1 Other communication can be supported, providing the real-time communication is not compromised.

NOTE 2 This definition is dedicated, but not limited, to ISO/IEC 8802-3. It could be applicable to other IEEE 802
specifications, for example IEEE 802.11.

3.3.22
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.

3.3.23
schedule
temporal arrangement of a number of related operations

3.3.24
scheduling macrocycle
time interval to implement a specific schedule
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