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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS - PROFILES -

Part 2: Additional fieldbus profiles for real-time networks
based on ISO/IEC 8802-3

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /6f is to promote
international co-operation on all questions concerning standardization in the electric
this end and in addition to other activities, IEC publishes International Standard

Technical Reports, Publicly Available Specifications (PAS) and Guides (he “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE terested
in the subject dealt with may participate in this preparatory work. and non-

governmental organizations liaising with the IEC also participate in this arat korates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ex garly possible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i 9 i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre }
the latter.

7) No liability shall /4
members of its tex
other damage of an
expenses arising ot
Publications.

NOTE Use of sogme ‘of the asSociated protocol Types in the IEC 61158 family are 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\pérmits 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 IEC 61784 series. Use of the various
protocol Types in other combinations may require permission from their respective intellectual property right
holders.

IEC draws attention to the fact that it is claimed that compliance with this standard may involve the use of patents.
IEC takes no position concerning the evidence, validity and scope of these patent rights.

International Standard IEC 61784-2 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This bilingual version (2014-11) corresponds to the English version, published in 2007-12.

Documents

Document Sharing Hub

Full document details: IEC 61784-2 2007


http://avadocuments2026.com/doc/iec-61784-2-2007
http://avadocuments2026.com/doc/iec-61784-2-2007

-12 - IEC 61784-2:2007 © |IEC 2007

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

FDIS Report on voting
65C/469/FDIS 65C/480/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

The French version of this standard has not been voted upon.

This publication has been drafted in accordance with ISO/IEC Directives, Pa

the maintenance result date indicated on the IEC web site under
data related to the specific publication. At that date this publicati

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.

The list of all the parts of the
communication networks — Profiles —

IMPORTANT - The ‘col
that it contains caqlou
understanding of its n
colour printer.

N
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INTRODUCTION

This part of IEC 61784 provides additional communication profiles (CP) to the existing
Communication Profile Families (CPF) of IEC 61784-1 and additional CPFs with one or more
CPs. These profiles meet the industrial automation market objective of identifying Real-Time
Ethernet (RTE) communication networks coexisting with ISO/IEC 8802-3 — commonly known
as Ethernet. These RTE communication networks use provision from ISO/IEC 8802-3 for the
lower communication stack layers and additionally provide more predictable and reliable real-
time data transfer and means for support of precise synchronization of automation equipment.

More specifically, these profiles help to correctly state the compliance of RTE communication
networks with ISO/IEC 8802-3, and to avoid the spreading of divergent implementations.

Adoption of Ethernet technology for industrial communication betwee and even
for communication with field devices promotes use of Internet tec JiesN eld area.
This availability would be unacceptable if it causes the loss of fea in 1t
area for industrial communication automation networks, such a
e real-time,

e synchronized actions between field devices like driv€s;

These new RTE profiles may take agv )f the i of Ethernet networks in

S the typical Ethernet communication
capabilities, as used in the office warld, ed, so that the software involved
remains applicable.

The market is in need y! glutions, each with different performance

characteristics f s natching the diverse application requirements.
RTE performan|ctors (8 hich values will be provided with RTE devices
based on communica i e d in this part of IEC 61784, enable the user to match

network devices witthapphication dependant performance requirements of an RTE network.
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INDUSTRIAL COMMUNICATION NETWORKS - PROFILES -

Part 2: Additional fieldbus profiles for real-time networks
based on ISO/IEC 8802-3

1 Scope

This part of IEC 61784 specifies

e performance indicators supporting classification schemes for Real-
requirements;

ime Ethernet (RTE)

and IEC 61784-1;
e RTE solutions that are able to run in parallel with 1ISO/I
These communication profiles are called Real-Time Etherne

control systems

NOTE Compliance with

IEC 61784-5- Industrial communication networks — Profiles — Part 5-3: Installation of

IEC 61784-5-6, Industrial communication networks — Profiles — Part 5-6: Installation of
fieldbuses — Installation profiles for CPF 6

IEC 61918, Industrial communication networks — Installation of communication networks in
industrial premises

ISO/IEC 8802-2, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 2:
Logical link control

ISO/IEC 8802-2/Cor. 1

ISO/IEC 8802-3:2000, Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requikements —
Dééliments
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Part 3: Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications

ISO/IEC 8802-11, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements Part 11:
Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications

ISO 15745-3, Industrial automation systems and integration — Open systems application
integration framework — Part 3: Reference description for IEC 61158 based control systems

ISO 15745-4:2003, Industrial automation systems and integration — Open systems application
integration framework — Part 4: Reference description for Ethernet-based control systems

Amendment 1 (2006): PROFINET profiles

IEEE 802.1AB, IEEE Standard for Local and metropolitan area ne
Access Control Connectivity Discovery

IEEE 802.1Q [/EEE Standard for Informatio
information exchange between syste ,

NOTE 1 Compliance with future€ditions of\thisstandard will need checking.

NOTE 2 IEEE 8028-200p i sionsNo ISOAEC 8802-3:2000. When a next edition of ISO/IEC 8802-3 is
available the reference E . e replaced if appropriate.

between system metropolitan area networks — Specific requirements.
Supplement o “Carxi Multiple Access with Collision Detection (CSMA/CD) access

E Standard for Information technology— Telecommunications and
information exchange” between systems— Local and metropolitan area networks— Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 4: Further higher data rate extension in the 2,4 GHz band

IEEE Std 802.11h, |EEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 5: Spectrum and transmit power management extensions
in the 5 GHz band in Europe

IEEE Std 802.11e, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 8: Medium Access Control (MAC) quality of service
enhancements
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IEEE Std 802.11i, /EEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks— Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications — Amendment 6: Medium Access Control (MAC) security enhancements

IEEE Std 802.15.1, [EEE Standard for Information technology— Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 15: Wireless medium access control (MAC) and physical layer (PHY)
specifications for wireless personal area networks (WPANSs)

Internet Engineering Task Force (IETF), Request for Comments (RFC):

RFC 768, User Datagram Protocol
(available at <http://www.ietf.org/rfc/rfc0768.txt>)

RFC 791, Internet Protocol
(available at <http://www.ietf.org/rfc/rfc0791 .txt>)

RFC 792, Internet Control Message Protocol
(available at <http://www.ietf.org/rfc/rfc0792.txt>)

RFC 793, Transmission Control Protocol
(available at <http://www.ietf.org/rfc/rfc0793.txt>)

RFC 826, Ethernet Address Resolution Protocol
(available at <http://www.ietf.org/rfc/rfc0826.txt>)

RFC 1127, A Rers
(available :

RFC 1213, Managens

internets: MIB

(avallable at <http://www.ietf.org/rfc/rfc2236.txt>)

RFC 2328, OSPF Version 2
(available at <http://www.ietf.org/rfc/rfc2328.txt>)

RFC 2544, Benchmarking Methodology for Network Interconnect Devices
(available at <http://www.ietf.org/rfc/rfc2544.txt>)

RFC 2988, Computing TCP's Retransmission Timer
(available at <http://www.ietf.org/rfc/rfc2988.txt>)

Open Software Foundation (OSF): C706, CAE Specification DCE1.1: Remote Procedure Call
(available at <http://www.opengroup.org/onlinepubs/9629399/toc.htm>)
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3 Terms, definitions, abbreviated terms, acronyms, and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 8802-3 and
IEEE 802.1D, as well as the following, apply.

3.1.1
active network

network in which data transmission between non-immediately-connected devices is
dependent on active elements within those intervening devices that form the connection path
[IEC 61918]

3.1.2

communication cycle

<CPF 16>

fixed time period between two master synchronization telegram

3.1.3
cyclic
repetitive in a regular manner

3.1.4
domain
<CPF 10>

3.1.5

end-station

a system attach
transmitted across tk

NOTE A network Ia
forwarding MAC frames

place in a

3.1.7
frame
a unit of data transmission on an ISO/IEC 8802-3 MAC (Media Access Control) that conveys a
protocol data unit (PDU) between MAC service users

[IEEE Std. 802.1Q]

3.1.8

identification number (IDN)

<CPF 16>

designation of operating data under which a data block is preserved with its attribute, name,
unit, minimum and maximum input values, and the data

3.1.9

IP channel

<CPF 16>

defined time slot within the communication cycle, which passes ISO/IEC 8802-3 Ethernet
protocol frames (non-real-time communication) Documents
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3.1.10
jitter
temporal change in clock signal or temporal change in otherwise regular event

3.1.11

linear topology

topology where the nodes are connected in series, with two nodes each connected to only
one other node and all others each connected to two other nodes (that is, connected in the
shape of a line)

[IEC 61918]

3.1.12

link

transmission path between two adjacent nodes
[derived from ISO/IEC 11801]

3.1.13

master

<CPF 16>

node which assigns the other nodes the right to transmit

3.1.14
message
ordered series of octets intended to co

[derived from 1SO 2382-16.02.01]

NOTE Normally used to convey information be

3.1.15
MDTO telegram
<CPF 16>

telegram, in whichwthe
real-time data, t 3

3.1.16
node
network entit

logical grouping ofN\information used to describe a unit of data at any layer to convey the
upper layer user data to its peer layer

NOTE A packet is identical to the PDU at each layer in terms of the OSI reference model. A data link layer packet
is a frame.

3.1.18
real-time
the ability of a system to provide a required result in a bounded time

3.1.19
real-time communication
transfer of data in real time

3.1.20
Real-Time Ethernet (RTE)
ISO/IEC 8802-3-based network that includes real-time communication

Documents
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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.

3.1.21

ring

active network where each node is connected in series to two other nodes
[IEC 61918]

NOTE Ring may also be referred to as loop.

3.1.22

router

<CPF 10>

intermediate equipment that connects two or more subnetworks using a ork layer relay
function

3.1.23
RTE end device
device with at least one RTE end-station

3.1.24
RTE end-station
end-station with RTE capability

3.1.25
schedule

3.1.26
star

3.1.27 Q
subnetwork

<CPF 10>

part of a network<¢hat do ) any routers

NOTE 1 dkstations, bridges and segments.

NOTE 2 Eye a subnetwork has the same IP network address.
3.1.28

switch

MAC bridge as defined in IEEE 802.1D

3.1.29
telegram
<CPF 16>
frame
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3.2 Abbreviated terms and acronyms

AL Application Layer

APDU Application Protocol Data Unit
API Application Process ldentifier
AR Application Relationship

ARP Address Resolution Protocol
ASE Application Service Elements
CP Communication Profile

[according to IEC 61784-1]

CPF Communication Profile Family
[according to IEC 61784-1]

CRC Cyclic Redundancy Check

CSMA-CD Carrier Sense Multiple Access with Collis

DA Destination MAC Address

DHCP
DL

DLL
DNS
DUT
ECSME
FA

FCS
FramelD
HW

et Assigned Numbers Authority

ICMP ernet’'Control Message Protocol (see RFC 792)
ID dentifier

IDN IDentification Number

IETF Internet Engineering Task Force

10 Input Output

IP Internet Protocol (see RFC 791)

IPv4 Internet Protocol version 4 (see RFC 791)

IRT Isochronous RT

LAN Local Area Network

LAN Local Area Network

LLC Logical Link Control

LLDP Link Layer Discovery Protocol (see IEEE 802.1-AB) Documents
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MAC Media Access Control

MAC Media Access Control (see ISO/IEC 8802.3)
Mbit/s Million bits per second

Moctets/s Million octets per second

MCR Multicast communication relation

MIB Management Information base

MRP Medium redundancy protocol

MRRT Media redundancy for real-time

MRPD Media redundancy for planned duplication
ms milli seconds

NoS Number of Switches

NRT Non-real-time

OSPF Open Shortest Path First (see RFC Z

PDU Protocol Data Unit

PhL Physical layer
Phy ' C 8802.3)
Pl
pps
PTCP
PTP
RPC
RSTP R ge Algorithm and protocol (see IEEE 802.1D)
RT
RTA
RTE
RT-Ethernet

e protocol acyclic
e Ethernet
I-time Ethernet

RTO Retransmission Time Out
[according to RFC 2988 — Computing TCP's Retransmission Timer]

RTPS Real-Time Publish-Subscribe

SERCOS SErial Real time COmmunication System

SNMP Simple Network Management Protocol (see RFC 1213)
TCC Time-Critical Cyclic

TCP Transmission Control Protocol (see RFC 793)

TOS Type of Service

UDP User Datagram Protocol (see RFC 768)

VLAN Virtual LAN
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3.3 Symbols
3.3.1 CPF 2 symbols

Symbol Definition Unit
APDUsize Size of the application protocol data unit per CP 2/2 connection octets
CD Cable segment delay us
CL Cable segment length m
DT Delivery time us
EN_NRTE_PR |End-station non-RTE packet rate per CP 2/2 connection pps
EN_RTE_PR End-station RTE packet rate per CP 2/2 connection pps
EN_PR End-station packet rate ( \pPs
EN_PR_MAX End-station maximum packet rate /\< A (_\ pp
EN_TNRTE_PR |End-station total non-RTE packet rate in pps < \ b&s >
EN_TRTE_PR |End-station total RTE packet rate /\ \ s
k Number of CP 2/2 connections supported by the end-}tfaﬁQN \\\ \ —

m Number of CR 2/2 non-RTE connections \ \ \ > —
n Number of switches between sending and recyﬁing erNEme‘ \ —

p Number of CR 2/2 RTE connections A \ ; / N —
NRTE_BW Non-RTE bandwidth /\\ >V / ( \ R > %
PD Cable propagation delay \ \ ) n/m
SD, Receiver stack delay /l us

SDg Sender stack delay \ (\ \) us

SL Switch laten \\) us

BN D
SPD Switch pr{@ssﬁdelay(\ \j us
Tx_packet Pagket tr‘a\nsmit ?Dse > us
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3.3.2 CPF 3 symbols

Symbol Definition Unit
cd Cable delay (see attribute cable_delay in IEC 61158-5-10) s
clt Total cable length m
cta_R Application cycle time of the Receiver s
cta_S Application cycle time of the Sender s
ctc Communication cycle time s
ctc Communication cycle time s
data Complete Ethernet frame octets
data_request Requested RTE throughput /\ octets/s
data_RTE Actual RTE throughput /\\ . |° tets/s
DT Delivery time (\ \ AN \
endStations Number of end-stations \ —
EthernetDataRate Ethernet data rate of the network \

N\ \Umbits
MAC_delay Delay on MAC layer Q \ \ \ s
NonRTE Percentage of non-RTE bandwidtr/\ N\ \ %

NoS Number of switches ( (7 \/ —
od Other delays, e./g\signal Rn@va Mr/a r/nb\ \ s
pd Propagation de(iy Q ) ( \ )\/ s
Phy_R_delay Phy delay on rec@gr she\ \/ s
Phy_S_delay Phy delay on seﬁder ?j'dQ \ s
protocolRTE ae’rc\entagp.oq)r}s{occ}t{im\(x s

Queue_delay bu\eue lay in a\s\' ch V s
RM Wede fo ma}wwunctions to support redundancy s

RR N\ Attrib}te\%}dtk@n\Qat@(see IEC 61158-5-10) —

\/'\7

SCF \Atiribute Send, Clodk Factor (see IEC 61158-5-10) —
STTr /\\ *Qcéh@r ;Tajia{\gMersal time including Phy and MAC s

STTs \ \ Serﬁ{r Maversal time including Phy and MAC s
Throughput_RﬁE Th ug%ut RTE octets/s
Time_sygéﬁ*s{_&cc%{:} \T\ime synchronization accuracy s

tt \ yansfer time s

e

{
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3.3.3 CPF 4 symbols
Symbol Definition Unit
cd Cable delay (Maximum on 100m) us
DT Delivery time us
DTb Delivery time, calculated by best-case values us
DTw Delivery time, calculated by worst-case values us
FS Number of frames allowed to be sent per second for one RTE end-station —
NoAS Number of accesses allowed per device per second —
NoCEN Number of RTE end-stations which can produce frames on the critical —
switch-to-switch link
NoNs[x] Number of RTE end-stations connected to switch number x A N
NoNt Number of RTE end-stations, in total /\\ & —
NoS Number of switches in path from sender to receiver \ \ l\ )
pd Propagation delay within a switch. Required minimum value< \
QTES Ethernet enforced quiet time on end-station to switch I|?k/\\ \\ \ us
QTSS Ethernet enforced quiet time on switch-to-switch Iipk—\ \ \\) us
STTr Receiver stack transversal time including Phy a/rle MA) X us
STTs Sender stack transversal time including Ph(y’ankl\@C/ us
ttES P-NET transfer time RTE end n t()(s/\h\tch%at mém@ AF\} size) us
ttESmin P-NET transfer time RTE end étiion\tQ\tch\‘{t m|n\Q3DU}/|ze us
ttSS P-NET transfer time switch- to- |tch (at um PDU size) us
Y%
3.3.4 CPF6 symbols \% >
Symbol /A Unit
DTLD Tot(a/&e@ve\y time &t en a Ty\8 sj}zve and a Type 10 entity us
DT10 Delw/n\\o\fmem \o\ M} us
Cta_M Appl/c/at\g‘aq cy}lqt}\qof\ﬂ{\g%mg application in the linking-device
M Type\é l\h\&m\h\me n factor —
n Nu}be\ féﬂta%c{et%user data; payload) octets
sI8 /\I\\N{mbf{}Tyb? 8 slaves connected to the linking-device —
Ton Nomynahbitduration (see 27.2 in IEC 61158-2) us
ts Wre %ocessing time of the Type 8 master (application specific) us
Documents
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3.3.5 CPF 10 symbols

Full document details: IEC 61784-2 2007

Symbol Definition Unit

Cdly Cable delay us

Clen Cable length m

Dlen Length of the complete Ethernet frame bit

DT Delivery time us

DTlost1 maximum delivery time with one lost frame for communication between two end- |uys
stations belonging to the same domain

DTlost2 maximum delivery time with one lost frame for communication between two end- |us
stations belonging to different domains

DTmax1 maximum delivery time for communication between two end-stations belo ginﬁ)\ us
the same domain

DTmax2 maximum delivery time for communication between two end- statloWH\Q\ us\
different domains

NoS Number of switches in path from sender to receiver k

Spd Switch delay under not congested condition \ \ /{s

STTr Receiver stack transversal time including PhL, DLL and\AQ \ \ > us

STTs Sender stack transversal time including PhL, DLK and AP \ us

Trate Transfer bit rate A K ﬁ / N Mbit/s
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Symbol

Definition

Unit

BWeNT

Bandwidth used both for the communication scheduling and the protocol overhead

%

BWNRT

Bandwidth used for the non-RTE communications

%

BWRTE

Bandwidth used for the RTE communications

%

cd

Cable delay

cdl

Cable length total

ct

Cycle time

data

Complete Ethernet frame

DTH

Delivery time of the high-speed cyclic data, which includes both the sender sfa¢k tra-
versal time (STTs) and the receiver stack traversal time (STTr) including P y ahd W

DT

DT

Delivery time of the low-speed cyclic data, which includes both the sender tra
sal time (STTs) and the receiver stack traversal time (STTr) mcIud@g\

Delivery time of the medium-speed cyclic data, which includes bo th er tac
traversal time (STTs) and the receiver stack traversal time (S lu hy nd
MAC

DVhs

Total volume of the high-speed cyclic data

octets

DV g

Total volume of the low-speed cyclic data \/

octets

DVus

Total volume of the medium-speed ic da% >\/ / <\> >
x\

octets

NoS

Number of switches

Other delays

us

Propagation delay \ (\ )

Sender stack traver(l t\k\e iyﬁm‘rﬂgmy a >

us

Receiver stack tRers tlmgln?hkdlng h andM C

ps

The high-speed tran time_pexiod —the baS|c cycle_time (ct) of the TCC data
service /\

ms

Total sum\of/ e transmitN\time,\in which the TCC data frame conveys the high-
speed cyclig\ ata

us

The Low-%eWsNWriod

/\

Total su f he amu transmit time, in which the TCC data frame conveys the Low-
/Qee Cyclic
iu

e eed t nsmission time period

T|me r the m |ntenance and control, in which a new end-station is solicited to join and
the periothc timg operation is controlled

us

Total sum of the frame transmit time, in which the TCC data frame conveys the medium-
speed cyclic data

us

Total sum of the frame transmit time, in which the frame, with the non-RTE data as a
payload, is sent out of the end-station within the time period of Ty, and is used for the

standard Ethernet application on sporadic basis

ps

TRys

Throughput RTE of the high-speed cyclic data

Moctets/s

TRLs

Throughput RTE of the low-speed cyclic data

Moctets/s

TRMms

Throughput RTE of the medium-speed cyclic data

Moctets/s

TRRTE

Throughput RTE, and the sum of TRHS, TRLS and TRMS

Moctets/s

TRTE

Total sum of the frame transmit time, in which the frame, with the RTE data as a payload
of a fixed length, is sent out of the end-station within the time period of T},

ps

TscH

Total sum of the frame transmit time for the transmission scheduling

us

tt

Transfer time
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3.3.7 CPF 12 symbols
Symbol Definition Unit
It Total cable length m
NoS Number of slaves
Pd Propagation delay us
tea Cable delay us/m
tepai Data copy delay within a slave us
teycle Cycle time us
to Delivery time us
tdata Time to transmit the longest real-time Ethernet frame us
3.3.8  CPF 13 symbols Qx
Symbol Definition ( Unit
BNRTE Non-RTE bandwidth /\\ \\ \ oA
M Network MTU (maximum transmission unit) \ \\/ octets
N Number of RTE end-stations processed in one ?/mrp.u.qma\m@m > —
Ta Time reserved for non-RTE data within on ?ény\cyc us
Tc Communication cycle time < < A\ C K \_) )\/ us
b Delivery time N\ \/ us
TET RTE frames transmission timerr RNdWi> us
T Processing tin-én\% receivi g\e\nd- ation > us
: T U
TRD i Response Iayéf&he TW-W) us
Tg Com n|c on cy\B\s\ Ia us
TsD i Sum e ys of infrastructur components (switches, hubs, cabling) for the us
' RTE en -sta
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3.3.9 CPF 14 symbols

Symbol Definition Unit

DT Delivery time us
D_size Data size octets
LCable Cable length m
Ndata Length of complete Ethernet frame octets
NRTE_BW Non-RTE bandwidth %
NSwitch Number of switches between end-stations

RateofEthernet |Ethernet data rate Mbit/s
RMData Redundancy management data octets
RTEData Real-time data /\\ ~._|° tets
TApp_R Receiver stack processing time including Phy and MAC /\ \ NS
TCable Cable delay \ s

TD_Sw Time delay in switch \ \ 18

TEthernet_S Sender traversal time through MAC and Phy based OQSEH»QS‘\8M \ us

ThroughputRTE [RTE throughput N\ octets/s

TQueue_S Sender queuing delay ( (-7 \/ us

TSData Time synchronization data (\\// /\ \ octets

TStack_S Sender stack processing tir@ < A < \ \J )\/ us

TSwitch Switch delay > \\/ us
TTrf_S Transfer time for one octet ( ~ \ us
T _wire Time per octy/&qa wir;__&gh\ent\ \ us

STT_s Stack tra\k/ers\aktier the sévq ~ V us
STT r Stack traf/éxial/@r\e of tl@}%ei%\\/ us

9,

Documents

Document Sharing Hub

Full document details: IEC 61784-2 2007


http://avadocuments2026.com/doc/iec-61784-2-2007
http://avadocuments2026.com/doc/iec-61784-2-2007

IEC 61784-2:2007 © IEC 2007 -29 -
3.3.10 CPF 15 symbols
Symbol Definition Unit
D_size Data size octets
DT Delivery time us
DT_If Delivery time when a frame is lost us
DT_Ifh Delivery time when a frame is lost and the configuration is reliable with us
heartbeat
DT_Ifp Delivery time when a frame is lost and the configuration is reliable periodic us
DT_n Delivery time for the NACK message us
H Period of the heartbeat, which is a configured parameter us
N_Sw Number of switches between end-stations A N
RTO TCP retransmission time out parameter /\\ & us
STT_ r Stack traversal time of the receiver \ \ DS\ )
STT_r1 Part of the stack traversal time of the receiver that is inde;énd?h\st\Dx\ize
STT_r2 Part of the stack traversal time of the receiver that dej&@?}d{\gea@(& D}skize us
STT_s Stack traversal time of the sender \ \\) us
STT_s1 Part of the stack traversal time of the sender }rﬁat i}{nd&gr%ﬂt\of Dgsize us
STT_s2 Part of the stack traversal time of the seM\Qe&&i%}eNs m}e\arly\oﬁD_size us
T Period, which is a configure%d/pk\ameée/r\ > ( U ‘\} us
T _wire Time per octet on a wire seg \ \ / us
TD_Sw Time delay in switch us
Y%
3.3.11 CPF 16 symbol \% >
Symbol [ Unit
ac NMe\b)ased s>\§3n|\}\<cc>acy ns
cd §\/\ x ps/m
clt To/a‘l\%QIeXng\ \/\ m
ct CN _}\@\Qon\g{réa\tar/tﬁe network segment us
data Mb tran mit@j in one cycle (including the complete Ethernet frame) bit
DT /N Dew?timé\ us
fr \F&m\e\w us
ma \Swhro\yization accuracy of the master device us
mct Minimum cycle time ms
N Integer value —
nf Number of frames —
nn Number of nodes —
pd Propagation delay (signal delay) of a forwarding node us
sa Synchronization accuracy of one slave device us
st Separation time per frame us
tt Transfer time us
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3.4 Conventions
3.4.1 Conventions common to all layers
3411 (Sub)clause selection tables

(Sub)clause selection for all layers is defined in tables, as shown in Table 1 and Table 2. The
selected base specifications are indicated just before the selection table(s). Selection is done
at the highest (sub)clause level possible to define the profile selection unambiguously.

Table 1 — Layout of profile (sub)clause selection tables

Clause Header Presence /Go.n\straints

N

Table 2 — Contents of (sub)clause selection tables

Column Text Mean)@ \ \ \

Clause <#> (Sub)clause number of the base specifiations\_\  \
Header <text> (Sub)clause title of the base specifications N\
Presence NO This (sub)clause is not included jr the profits_
YES This (sub)clause is fully (100 %] incldde} in th rofﬂb\/
in this case no further detaitis\g

— Presence is défined in thefollowing sw’bcléusﬁ;s >

Partial Parts of this\sub)Slause are intluded in thégfofije”

Optional This (sub)clause maye additiohally included i the profile

Constraints See <#> Constraints/nr?xm?ks are\g d in‘the given subclause, table or figure of this
profile docunfent

— No constraint§ oth give m\Qe/éference document (sub)clause,
a o noyeppiced

<text> xt defln constrain ectly, for longer text table footnotes or table
»Qotes maer us
If sequences of no mN profile, then the numbers are concatenated.
EXAMPLE ubctlause

|34 3\1 \L— [— |

3.4.1.2 ice.selectjon ables

s is defined in a table, the format of Table 3 is used. The table
ted services and includes service constraints, as explained in Table 4.

If the selec
identifies the se

Table 3 — Layout of service selection tables

Service ref. Service name Usage Constraint
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Table 4 — Contents of service selection tables
Column Text Meaning
Service ref. <#> (Sub)clause number of the base specifications where the service is defined
— Not applicable
Service name | <text> The name of the service
Usage M Mandatory
(0] Optional
— Service is never used
Constraints See <#> Constraints/remarks are defined in the given subclause, table or figure of this
profile document
— No constraints other than those given in the reference document (sub)clause,
or not applicable
<text> The text defines the constraint directly; for longer text table fo(wtable
notes may be used

table identifies the selected parameters and includes parame

Table 6.

Table 5 — Layout of parameter

Parameter ref.

Parameter name

T

A

\/(,(onstraint

A\

>

U

Table 6 - Contemﬁ\ekﬁle ion tables

Column Text eanlng
Parameter ref. <#> { \(s\utﬂclaus}\m)‘qberbﬁtbb b@se}pemflcatlons where the service is defined
— N Notapplicable )
Parameter name | <textp Lhe nafpe of the Servicepafameter
Usage W MJardatory_
Oy ¢ [Cptional
A A\tt(bute\iQ nevey present

Constraints

ent

%o{qns Slrerharks are defined in the given subclause, table or figure of this
file doc

X
N

ot applicable

o Constréints other than those given in the reference document (sub)clause,

text defines the constraint directly; for longer text table footnotes or table

0
W> T i
otes may be used

N\

3.4.2 Physi¢

NY%

Layer

No additional conventions are defined.

3.4.3
3.4.31

Data Link Layer

Service profile conventions

No additional conventions are defined.

3.4.3.2

These are described using the common conventions, see 3.4.1.2.
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344 Application Layer
3.4.41 Service profile conventions

ASE and class selection is described using (sub)clause selection tables, see 3.4.1.1. If the
use of selected ASE and classes is further constrained this is specified in the profile (e.g. an
optional item of the base standard is mandatory in the profile).

If the selection of class attributes is defined in a table the format of Table 7 is used. The table
identifies the selected class attributes and includes their constraints, as explained in Table 8.

Table 7 — Layout of class attribute selection tables

VAN
Attribute Attribute Name Usage Nstraint

AN\

Column Text Meaﬁj{g \

Attribute <#> Attribute number of the base spegificationelass. ~  \
— Not applicable N

Attribute Name | <text> The name of the attribute _— \  § /

Usage M Mandatory ( \ / / NN
o) Optional ¢ f \) ‘\/
— Attribute is néver prée\eﬁ\

Constraints See <#> Constralnts/rem s aredefi d itlnthe g%ﬁ—sﬁbclause table or figure of this
profile docu

— No constrain oth n thosg given ip the reference document (sub)clause,
or not /app\ca

<text> xt defi e constraint digéctly; for longer text table footnotes or table
N note: maxbe u
3.4.4.2 Serv aranjete skbs

— Complianceto’lEC 61784-2:2007 CPF n <Type>, or
— Compliance to IEC 61784-2 (Ed.1.0) CPF n <Type>.

and a statement of compliance with a communication profile (CP) of this part of IEC 61784
shall be stated as either

— Compliance to IEC 61784-2:2007 CP n/n <Type>, or
— Compliance to IEC 61784-2 (Ed.1.0) CP n/n <Type>,

where the Type within the angle brackets < > is optional and the angle brackets are not to be
included. Type could be any character string.

A conformance statement should be supported with appropriate documentation as defined in
Clause 6.

1 In accordance with ISO/IEC Directives. Documents
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5 RTE performance indicators

5.1 Basic principles of performance indicators

A network that includes real-time communication and is based on the ISO/IEC 8802-3
standard is called a Real-time Ethernet (RTE) network. Users of RTE networks have different
requirements for different applications. In order to satisfy these requirements in an optimal
way RTE communication networks complying with CPs described in this standard will exhibit
different performance.

Performance indicators (specified in 5.3) shall be used to specify capabilities of an RTE end

user of the RTE CP and the manufacturer of RTE CP compliant RTE
components. Subclause 5.2 specifies the application requirements v

end delices and network

Performance indicators represent

a) capabilities of an RTE end device,
b) capabilities of an RTE communication network,
c) as well as requirements of an application.

capabilities. Some of the performance ators\are \interdependent; in this case some
indicator values depend on the value of others\to\provide a tenSistent set.

NOTE The interdependence is due to physic aints, which cannot be violated. For example the

indicator "Throughput RTE (whigh \e total banhdwidth)" and "Throughput non-RTE (90 %)"
cannot happen at the same tim¢ becausg that'v ansmission load of 180 %.

No general boundary performance are specified for the indicators in
this standard, b eed\to specify boundary values for a CP-based product if

a) \ ndicators out of possible performance indicators defined in 5.3

has one or more leading performance indicators. The leading
performance indigators are preset to a fixed value (typically optimized to have the best
overall performance). The other performance indicators in the list are shown with their
related consistency limits,

d) optionally, a more comprehensive representation of the relation between performance
indicators (Figure 1 shows an example of a graphical representation).
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100%

80%

60%

40%

Non-RTE bandwidth

20%

0% : :
0% 20% 40% 60% >
% of Throughput RTE max

Figure 1 — Example of graphical represent ' indicators

The supplier of RTE end devices and RTE com
consistent set of performance indicators

are \e
compliant to one or
A profile is suitable if its indicator values at least meet the required indicator values.

NOTE 1 Sophisticated requirements are likely to find a smaller number of matching profiles.
NOTE 2 A principle for selecting the matching CP is described in ISO 15745-1.
NOTE 3 The application-dependent class should be a subset of a CP x/y to be suitable for this application.

5.3 Performance indicators
5.3.1 Delivery time

Delivery time shall indicate the time needed to convey an APDU containing data (message
payload) that has to be delivered in real-time from one node (source) to another node
(destination). The delivery time is measured at the interface between the application process
and the (Fieldbus) application entity.

NOTE 1 A description of the Application Layer concept with a description of the Application Process and the
Application Entity is given in the respective type-specific part of IEC 61158-5.
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The maximum delivery time shall be stated for the following two cases:

e no transmission errors, and

e one lost frame with recovery.

NOTE 2 The permanent failure condition is described in 5.3.9.

Calculation of the maximum delivery time shall include the transmission time as well as any
waiting time.

NOTE 3 Waiting time depends on the RTE network concept, the RTE network topology and the application load
which is generated by the other nodes in the RTE network and the non-RTE traffic at that time.

5.3.2 Number of RTE end-stations

The number of RTE end-stations shall state the maximum E e tations

supported by a CP.

5.3.3 Basic network topology

The basic network topology supported by a CP
Table 9 or as a combination.

Table 9 — Basic n

Basic network t&polqu\
Rogteoo__
[_lrM\\cmy\ CP m/3

reak top }\/oﬁld be any combination of the
»Q e baS| topolqgies®
es\mzen RTE end-stations

y two RTE end-stations that have an application relation.

Throughput RTE sha
second.

indicate the total amount of APDU data (by octet length) on one link per

5.3.6 Non-RTE bandwidth

The non-RTE bandwidth shall indicate the percentage of bandwidth, which can be used for
non-RTE communication on one link. Additionally the total link bandwidth shall be specified.

NOTE The indicators throughput RTE and non-RTE bandwidth are related to each other.
5.3.7 Time synchronization accuracy

Time synchronization accuracy shall indicate the maximum deviation between any two node
clocks.
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5.3.8 Non-time-based synchronization accuracy

The non-time-based synchronization accuracy shall indicate the maximum jitter of the cyclic
behavior of any two nodes, using triggering by periodical events over the network for
establishing cyclic behavior.

NOTE 1 This factor accounts for coherency of data or actions triggered by the event, and it is a measure of the
coherency spread.

NOTE 2 The event can be unicast, multicast or broadcast, or made of a set of simpler events.
5.3.9 Redundancy recovery time

Redundancy recovery time shall indicate the maximum time from failure to become fully
operational again in case of a single permanent failure.

NOTE If a permanent failure occurs, the delivery time of a message is the redundancy e €

6 Conformance tests

6.1 Concept

This part of IEC 61784 specifies the methodology/ of est for an RTE end
device for one or more CPs. The concept of this 2 is 16 verify the capabilities
of a device under test (DUT) against a on3|st A of a CP. The conformance
test shall assure the mteroperablllty i fipliance with the same CP

ance test Conformance test
lementation execution

Conformange

g

IEC 61 8 )Test environment

Conform nc tet Test process
aus

4P |nd|c tor

\de@i S {glalise 5

AN Test run
M Test cases -[ ]
for CP x/y
CP xly - 1

Test 1

Service and Test 2

protocol selection Test 3 Test results II

Device
under test

(W2
Test cases 1/

for CP x/z ¥

Consistent set —
|| | of indicators Test

Indicators / values passed ?

Conformance Statement llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll Conformance
format (clause 4) statement

Figure 2 — Conformance test overview
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6.2 Methodology

Test cases shall be developed in a way that tests are repeatable and the results can be
verified. Test results shall be documented and shall be used as the basis for the conformance
statement.

Conformance tests of a device shall include, as appropriate, the verification of

e the availability and correctness of the specified CP functionality,
e network related indicator values,

e device related indicator values.

NOTE 1 It is assumed that the quality of the test cases guarantees the interopergbili
irregularities are reported the test cases will be adapted accordingly.

NOTE 2 A description of a conformance testing process is given in ISO/IEC 964
6.3 Test conditions and test cases

Test conditions and test cases shall be defined and dg
shall include the following indicators, when applicablg

r&’specific CP. This

e number of nodes;

e network topology;
e number of switches between nodes;
e RTE throughput,

e non-RTE bandwidth.

For each measured indica dition and test case documents shall be

o test purpose;

o test setup;

and test envirommental conditions.

Parts of the test environment may be emulated or simulated. The effects of the emulation or
simulation shall be documented.

The test procedure describes how the test should be performed, which also includes a
description of specific set of indicators required to perform this test. The criteria for
compliance define test results accepted as compliance with this test.
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6.4 Test procedure and measuring
The measured indicators shall include, when applicable:

e delivery time;

e RTE throughput;

e non-RTE bandwidth;

e time synchronization accuracy;
e non-time based accuracy;

e redundancy recovery time.

The test procedure shall be based on the principles of 6.3.
The sequence of measuring actions to complete a test run shall be g
The number of independent runs of the test shall be provided.

The method to compute the result of the test from the i ; all be provided if
applicable.

6.5 Test report

The test report shall contain sufficienki - jest can be repeated and the
results verified.

The test report shall contain_at least

e the reference to thg definitions according to Clause 5,

e the reference his part of IEC 61784,

e a statement according compliance with the CP.
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7 Communication Profile Family 2 (CIP™2) - RTE communication profiles

7.1 General overview

Communication Profile Family 2 defines several communication profiles based on
IEC 61158-2 through IEC 61158-6, protocol type 2, and on other standards. These profiles all
share for their upper layers the same communication system commonly known as the
Common Industrial Protocol (CIP).

This part of IEC 61784 defines two RTE communication profiles.

— Profile 2/2 EtherNet/IP™3

This profile contains a selection of AL, DLL and PhL services @ definitions
from IEC 61158-4 through IEC 61158-6, protocol type 2, and t X Ethernet

standard internet and Ethernet standards. This profile pravid 8802-3 and

IEEE 802.3-2002 based real time communication, of frame
prioritization.

— Profile 2/2.1 EtherNet/IP™ with time synchronizati
This profile is an extension of CP 2/2 that defi dition echanisms to provide
accurate time synchronization between node's usi P. The addition of time

NOTE 1 See IEC 61784-1, A.2, for an overview 0
NOTE 2 Additional CPs are defined in the oths

r parts of IEC 64784 series.
7.2  Profile 2/2
7.21 Physical Lay

See IEC 61784-1,/63.

7.2.2 Data Link
See IEC 61784-1)\6.3\2

7.2.3

See IEC 6

7.2.4 Performancé indicator selection
7.2.41 Performance indicator overview

Table 10 provides an overview of CP 2/2 performance indicators.

2 CIP™ js a trade name of Open DeviceNet Vendor Association, Inc. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by IEC of the
trademark holder or any of its products. Compliance to this profile does not require use of the trade name CIP™.
Use of the trade name CIP™ requires permission from Open DeviceNet Vendor Association, Inc.

3 EtherNet/IP™ is a trade name of ControlNet International, Ltd. and Open DeviceNet Vendor Association, Inc.
This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by IEC of the trademark holder or any of its products. Compliance to this profile does not require
use of the trade name EtherNet/IP™. Use of the trade name EtherNet/IP™ requires permissigmyf i
ControlNet International, Ltd. or Open DeviceNet Vendor Association, Inc. Da&fﬂlﬁents
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Table 10 — CP 2/2: performance indicator overview

Performance indicator Applicable Constraints
Delivery time Yes None
Number of end-stations Yes None
Basic network topology Yes Only star topology is supported
Number of switches between end-stations Yes None
Throughput RTE Yes None
Non-RTE bandwidth Yes None
Time synchronization accuracy No —
Non-time-based synchronization accuracy No —
Redundancy recovery time No — /\< N (\

7.24.2 Performance indicator dependencies

7.24.21 Dependency matrix

Table 11 shows the dependencies between perform

Table 11 — CP 2/2: Pe?c{na%n\ﬂu
IMuen&@ PI/

tors for 2/2.

ncy matrix

- L
2 N~
e (5N 8 3 |
= 5 )E 5 © a WS
O > )
5 VAR HEEEE
Dependpaqt PI > 2 L cz82| o r o
© ERY »e g = T | £ 5§ S
a Z % m 2 Zad%| £ z 3
De@m >\NQ/ No Yes No No
Numper ¥f ®nd- W Yes Yes No No
}Mor No

asic n No No No No
Q to olﬂyﬁ\

rr%er sMhes Yes Yes Yes No No
between end-
station
Throughput RTE No No No No Yes
Non-RTE bandwidth No No No No Yes

7.2.4.2.2 Delivery time

Payload delivery time between any two end-stations depends on many factors as shown
below. For one direction of a CP 2/2 network operating in full-duplex mode it can be
calculated for each type of application message using formulae (1), (2) and (3).

n-1 n (1)
DT =SD; + T, ookt + ZCD, + ZSLk + SD,
k=1

i=1
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CD, = PD, x CL, (2)
q (3)
SL, = SPD, + Z1Tx_packet_j + Ty packet
=
where
DT is the delivery time in microseconds;
SD, is the sender stack delay in microseconds (depending on the selected hardware platform and
the embedded software implementation);
Tx_packet is the packet transmit time in microseconds;
is the number of switches between sending and receiving end-stajio
CcD is the cable segment delay in microseconds;
PD is the cable propagation delay in nanoseconds per meter (dep
of the selected cable);
CL is the cable segment length in meters;
SL
the switch vendor);
SPD
SL);
Q is the number packets in b
Tx_packet j is the transmit time of packet j;
SD, is the receiver stack delay jn

the and embedded software implementa

NOTE If a packet is lost, e.g. due to\a fransmi mn%bu thé following one is received without errors then the

Data Link layer (B Wi his assumes that all end-stations are connected to the
pecification, a subnet can contain a maximum of 1 024

end-stations ber of end-stations is two, one producer and one consumer of

the RTE de

The basic topology~af'the CP 2/2 network is a hierarchical star. Since basic network topology
is given, it is not dependent on, or influenced by, any of the performance indicators.

7.2.4.2.5 Number of switches between end-stations

The number of switches between end-stations, which is the number of layers in a hierarchical
star, is determined on the basis of:

— delivery time;

— number of end-stations, their physical location and the distance between them;

— network traffic profile (types of traffic, rates, traffic mix);

— performance of selected switches, in particular their throughput, their physical location,
distance between them and number of ports per switch;

— network management requirements.

Documents

Document Sharing Hub

Full document details: IEC 61784-2 2007


http://avadocuments2026.com/doc/iec-61784-2-2007
http://avadocuments2026.com/doc/iec-61784-2-2007

-42 - IEC 61784-2:2007 © |IEC 2007

The minimum number is 1. The maximum number is 1 024 where each end-station has an
individual switch, which is similar to the linear topology.

7.2.4.2.6 Throughput RTE

In switched Ethernet networks based on the star topology a link is a link between an end-
station and a switch port. Based on the definition provided in 5.3.5, throughput RTE depends
on the link data rate, link mode of operation (half or full-duplex) and protocol overhead.
Throughput RTE for one direction of a CP 2/2 link operating in a full-duplex mode can be
calculated on the basis of formula (4).

K (4)
Throughput _RTE = Z(APDUsize, x EN_RTE _PR,) < EN_PR _MAX

where

APDUsize is the size of the application protocol data unit per CP 2
EN_RTE_PR s the end-station RTE packet rate per CP 2/2 connetti
k is the number of CP 2/2 connections supported b

EN_PR_MAX is the end-station maximum packet rate in pp

7.2.4.2.7 Non-RTE bandwidth

7.2.4.2.8 Relation be

maximum pack e. talNink Ywandwidth is therefore a sum of end-station RTE and
non-RTE packet

Total _Link < (3)
EN PR \ _ _ < _ _ (6)
(7)
EN TR
m (8)
EN_TNRTE _PR =Y EN_NRTE _PR,
j=1
_ (9)
NRTE BW - EN_PR_MAX - EN_TRTE_PR . o
EN_PR_MAX
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where
EN_PR is the end-station packet rate in packets per second (pps);
EN_PR_MAX is the end-station maximum packet rate in pps;
EN_TRTE_PR is the end-station total RTE packet rate in pps;
EN_RTE_PR is the end-station RTE packet rate per CP 2/2 connection in pps;
p is the number of CR 2/2 RTE connections;
EN_TNRTE_PR is the end-station total non-RTE packet rate in pps;
EN_NRTE_PR is the end-station non-RTE packet rate per CP 2/2 connection in pps;
m is the number of CR 2/2 non-RTE connections;
NRTE_BW is the non-RTE bandwidth, in %.

EXAMPLE

End device maximum packet rate is 2 000 pps. It has 5 RTE connections, 2 with
EN_RTE_PR =100 pps. It also has 4 non-RTE connections, all with EN_NRTE

EN_TRTE PR =2x200pps + 3 x100pps =700 pps
EN_PR =700pps + 40 pps = 740 pps

NRTE BW = —20PPS 1000, = 29
- 2000 pps
NRTE _Bw, - 2000pps — 700 pPs, 65%
2000 pps

In this example 65 % of link bandwidth can be u affic but only 2 % has actually been used.

7.2.4.3 Consistent set

indicators for CP 2/2. Minimum and
in A.1.1.1. The maximum value of the

Table 12 defines a
maximum values of
throughput RTE i

is.calaula
Table 12 - CP;/<.’\so\

performance indicators for factory automation

Pertg\ﬁ\n\aQ}e\im}Kat?)\\/ Value Constraints
Deliver{x\ \ \ 130 ps to 20,4 ms —
uprber Of end-stations, 2to 1024 —
MtWen end- 1t0 1024 —
stations
Throughput R 0 octets/s to 3,44 x 10° octets/s —
Non-RTE bandwidth 0 % to 100 % —

7.3 Profile 2/2.1
7.31 Physical Layer

The Physical Layer of the Ethernet/IP profile is according to ISO/IEC 8802-3 and
IEEE 802.3-2002.

Recommended connectors and cables are specified in IEC 61918 and IEC 61784-5-2.

NOTE Additional information is provided in ODVA: THE CIP NETWORKS LIBRARY - Volume 2: EtherNet/IP™
Adaptation of CIP, Chapter 8: Physical Layer.
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The Data Link Layer of the CP 2/2.1 profile is according to ISO/IEC 8802-3, IEEE 802.3-2002
and IEC 61588:2004.

7.3.2.2

DLL protocol selection

The Data Link Layer of the CP 2/2.1 profile is according to ISO/IEC 8802-3, IEEE 802.3-2002
and IEC 61588:2004.

Table 13 specifies the DLL protocol selection within IEC 61158-4-2.

Table 13 — CP 2/2.1: DLL protocol selecti?\

NN

Clause Header Presenc/e\ \&Qstr ints
1 Scope YES\ [= )
2 Normative references YES. = Y \
3 Terms, definitions, symbols and abbreviations “XES — N
4-5 — ~ NO~ \
6 Specific DLPDU structure, encoding and — —
procedures ( (-7 \>
6.1 Modeling language C\\ T/ YBs —
6.2-6.13 |— N N [ Ro) &
7 Objects for station management \ \ — ] sSeeTable 14
8-9 — NO S [ —
Annex A (normative) — Indicators anyl/sWitches — —
A Purpose ( N YES —
A2 Indicators NERNEN — —
A.2.1 General indi€atorveqirements N . > YES —
A2.2 Commonyindicator reguiremen ) YES —
A.2.3 Fieldbus|specificNpdicator tequirements () NO —
A2.4 Fieldbuslspedificinticatorrequiremants (2) YES —
A.2.5 Rieldbus specific ihdicator réquitements (3) NO —
A.3 Switehes, N — —
A.3.1 Conln(on switch\equiresirents / YES —
A.3.2 Figldbud.spedific switch requirements (1) NO —
A.3.3 Fidldbus specifidswitch_requirements (2) YES —
A3.4 “Fieldkus spedific switch requirements (3) NO —
\
Table 14 gement objects selection.
Table CP 2/2.1: DLL protocol selection of management objects
Clause Header Presence Constraints
7 Objects for station management — —
71 General Partial Relevant objects and features only
7.2 ControlNet object NO —
7.3 Keeper object NO —
7.4 Scheduling object NO —
7.5 TCP/IP interface object YES —
7.6 Ethernet link object YES —
7.7 DeviceNet object NO —
7.8 Connection configuration object YES —

Full document details: IEC 61784-2 2007
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7.3.3 Application Layer
7.3.3.1 AL service selection

Table 15 specifies the AL service selection within IEC 61158-5-2.

Table 15 — CP 2/2.1: AL service selection

Clause Header Presence Constraints
1 Scope YES —
2 Normative references YES —
3 Terms, definitions, symbols, abbreviations YES —
and conventions
4 Common concepts Partial Differences;rg(indica dinlEC
61158-5-2
5 Data type ASE Partial Selection Né{ze kkm\\agiga}e\
specified in -
6 Communication model specification —
6.1 Type 2 specific concepts YES —( \ N\
6.2 ASEs — —\ N\
6.2.1 Object management ASE — 12\ X \
6.2.1.1 Overview YES— P~ N\ \
6.2.1.2 FAL management model class — — ) X
specification N
6.2.1.2.1 | General formal model ~ \YES / [—
6.2.1.2.2 | Identity formal model U \YES/ [
6.2.1.2.3 | Assembly formal model { VY cyest <
6.2.1.2.4 | Message router formal model \YES\ [—/
6.2.1.2.5 | Acknowledge handler formal mo;léL YES =
6.2.1.2.6 | Time Sync formal model YES —
6.2.1.3 FAL management model ASE servi S —
spemﬂcatlgn \ di\ W
6.2.2 Connection ménage?\A$E \\)(ES Single class in this ASE
6.2.3 ConnectioASE —~ ]~ NO —
6.3 AR's | \ — —
6.3.1 Ovepiiew \ N N YES —
6.3.2 UCNM AR fgrmal madel YES —
6.3.3 Transport’AR Termal madel S Partial Transport ARs 0, 1, 2 and 3 only
6.3.4 AR ASE servites N YES —
6.4 Sumary ofFALglasdes  / YES —
6.5 Permitted EADservises by AR type YES —

In additien A mapped onto the TCP/UDP/IP protocol suite.

The correspondh inimum requirements for EtherNet/IP devices are as specified in
RFC 1122, RFC 1123, RFC 1127 and subsequent documents that may supersede them. All
EtherNet/IP devices shall as a minimum support requirements specified in RFC 768, RFC 791,
RFC 792, RFC 793, RFC 826, RFC 894, RFC 1112 and RFC 2236.

If a feature or internet protocol is implemented by an EtherNet/IP device, this feature shall be
implemented in accordance with the appropriate RFC documents, whether the feature or
protocol is considered required or optional by this RFC document.
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Table 16 specifies the AL protocol selection within IEC 61158-6-2.

Table 16 — CP 2/2.1: AL protocol selection

Clause Header Presence Constraints

1 Scope YES —
2 Normative references YES —
3 Terms, definitions, symbols, abbreviations and YES —

conventions
4 Abstract syntax — —
4.1 FAL PDU abstract syntax YES —
4.2 Data abstract syntax specification YES — (
4.3 Encapsulation abstract syntax YES — N ~
5 Transfer syntax YES — A \
6 Structure of FAL protocol state machines YES [|— <\ N
7 Context state machine YES A\ \
8 FAL service protocol machine (FSPM) YES — \
9 Application relationship protocol machines — N\

(ARPMs) a A\ AN \
9.1 General ES NN\ \ /
9.2 Connection-less ARPM (UCMM) YES —
9.3 Connection-oriented ARPMs (transports) Pérjjal Nranspaqrt gfasses 0, 1, 2 and 3 only
10 DLL mapping protocol machine 1 (DMPM 1) /\ N\ _NO A |—
11 DLL mapping protocol machine 2ABMPM 2\ YES( \— >
12 DLL mapping protocol machine§ (DMRM<3) ( NO IV

In addition, the AL protocol is mapped ntogr PNJDPYP protocol suite.
ts

Table 17 provides

or selection

dicator overview

Full document details: IEC 61784-2 2007

equirements specified in RFC 768, RFC 791,
112 and RFC 2236.

anOverview of CP 2/2.1 performance indicators.
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Table 17 — CP 2/2.1: performance indicator overview

Performance indicator Applicable Constraints

Delivery time Yes None

Number of end-stations Yes None

Basic network topology Yes Only star topology is supported

Number of switches between end-stations Yes None

Throughput RTE Yes None

Non-RTE bandwidth Yes None

Time synchronization accuracy Yes Requires switches capable to
function as IEC 61588:2004
boundary clocks.

Non-time-based synchronization accuracy No — /\\ ) (\

Redundancy recovery time No — \ \ >

N\ WV

7.3.4.2 Performance indicator dependencies

7.3.4.21 Dependency matrix

Table 18 shows the dependencies between perf forCP 2/2.1.

}:\Que}c\ing PI
N w
. =
z | Z
5] o a wE 2 -
gfsels | EE |78
Dependent PI £8=z2 o Lo g 3
== 2
zz8% | £ 238 c s
Delivery time{\ \/5}\/ Yes No No No
Numbef ofsen No Yes Yes No No Yes
statio
A
Basic Wk No No No No No No
topo
Number of SMS Yes Yes Yes No No Yes
between end-
stations
Throughput RTE No No No No Yes No
Non-RTE bandwidth No No No No Yes No
Time No No Yes Yes No No
synchronization
accuracy
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7.3.4.2.2 Time synchronization accuracy

Accuracy of time synchronization is the maximum jitter between master and slave clocks. In
order to achieve 1 ys accuracy in a star network, it is necessary to use switches containing
IEC 61588:2004 boundary clocks. It has been proven that in this case the number of
cascaded switches shall not exceed four (4), assuming that the accuracy of the switch
boundary clock is within the range of £ 100 ns.

7.3.4.3 Consistent set of performance indicators

Table 19 defines a consistent set of performance indicators for CP 2/2.1. Minimum and
maximum values of delivery time are calculated in A.1.2.1. The maximum of nodes is
calculated in A.1.2.2. The maximum value of the throughput RTE is calcul in A.1.1.2.

Table 19 — CP 2/2.1: Consistent set of performance indicator i ntrol
Performance indicator Value \(%Qstéith
Delivery time 130 ps to 190 ps — \ )
Number of end-stations 2 to 90 & a)gm\m‘&%@er of ports in
itches™with poundary clocks
Number of switches between end- 1to 4 ximumm_number of cascaded
stations boundary clocks
Throughput RTE O):Qtets/s t9\€,4>$\w/6ct?,(t§\<s %
Non-RTE bandwidth awmgoen (Y
Time synchronization accuracy < hs —

S

Documents

Document Sharing Hub

Full document details: IEC 61784-2 2007


http://avadocuments2026.com/doc/iec-61784-2-2007
http://avadocuments2026.com/doc/iec-61784-2-2007

