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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-23: Application layer protocol specification —
Type 23 elements

FOREWORD
International Electrotechnical Commission (IEC) is a worldwide organization fo 8 dization conpprising
national electrotechnical committees (IEC National Commlttees) € f S’ is™\fo gromote
intefnational co-operation on all questions concerning standardization in the e ect (o and tconicN{iglds. To
this| end and in addition to other activities, IEC publishes International 2 i pegifigations,
nical Reports, Publicly Available Specmcatlons (PAS) and Guijdes ] € o gs “IEC
Pulblication(s)”). Their preparation is entrusted to technical committees; aR i Htee intprested

in fhe subject dealt with may participate in this preparatory waork: e ti , governmental and non-
governmental organizations liaising with the IEC also partlmpate i i . collaborates|closely
itl the International Orgamzatlon for Standardization (ISO \ anditions determined by

The| formal decisions or agreements of IEC on technical matters as possible, an interfpational
congensus of opinion on the relevant subjects since @at com nittee has representation from all

IEC| Publications have the form of recom ioN3s i and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content|of IEC
Pulblications is accurate, ) the way in which they are used or for any

rder to promote internatiopal uniformit i ittees undertake to apply IEC Publjcations
sparently to the maxirgum “extent possit i ir natibnal and regional publications. Any divgrgence
veen any |IEC Publication e N i i icati indi¢ated in
latter.

itself does no' provide [ Qrmity. Independent certification bodies provide conformity

pssment sery . IEC is not responsible [for any
ices carried ©

7) No liability shall ttac g direciors, employees, servants or agents including individual expgrts and
mermbers of itg_technical co i EC National Committees for any personal injury, property damage or
othg¢r damage ofa 3 S , whether direct or indirect, or for costs (including legal fe¢s) and
expenses ansing oOu j¢ation, use of, or reliance upon, this IEC Publication or any other IEC

8) AttgntionN MOto ative references cited in this publication. Use of the referenced publications is
indigpensabte forthe sorreef application of this publication.

Attentjon js drawn te’the fact that the use of the associated protocol type is restricted|by its
intellectyal-property- r|ght holders. In all cases, the commitment to limited release of

be used with other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

NOTE Combinations of protocol types are specified in IEC 61784-1 and IEC 61784-2.

International Standard IEC 61158-6-23 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/764/FDIS 65C/774/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 the ISO/IEC Directives, Part 2.

A list|of all the parts of the IEC 61158 series, published under the gepe
commyunication networks — Fieldbus specifications, can be found on the |

The cpmmittee has decided that the contents of this publication

relatefl to the specific publication. At this date, the publication

* re¢onfirmed,
* withdrawn,
* replaced by a revised edition, or

@%@

Listrial

 until
data
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0 INTRODUCTION

0.1 General

This part of IEC 61158 is one of a series produced to facilitate the interconnecti

on 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 61158-1:2014.

The application protocol provides the application service by making use of the services

available from the data-link or other immediately lower layer. The primary aim of this sta
is to provide a set of rules for communication expressed in terms of the procedures

nication are intended to provide a sound basis for development
variety of purposes:

— as|a guide for implementors and designers;

— fofuse in the testing and procurement of equipment;

— as|part of an agreement for the admittance of systems i

gr with other star
incompatible system

effectprs and other automation devices.
positigned within the OSI or fieldbus re
work together in any combination.

0.2 [Patent disclosure

ndard
to be
s for

ment;

nsors,
dards
5 may

draws attention to the fact that it is

ication management device, communication node,
ication system, and data communication method

Communication management device, communication device,
and communication method

JP 20[10-045463
US 124/77A877

Prning

DE 112006004225.4
KR 10=

CN 201010148761.3
TW 099112461

Communication node, and token issuing method and token-

JP 05127977 IMEC] Synchronizatipn §ystem, time master nodes, time slave nodes
and synchronization method

JP 05106658

US 13/334863

DE 112008004265.9 MEC] Communication management device, communication node,

KR 10-2011-7030535 communication system, and data communication method

CN 201210026699.X

TW 101108048
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JP 2011-128274

US 13/325125

DE 112008004268.3
KR 10-2011-7029114
CN 201210127058.3
TW 101102132

JP 05084916

US 13/142244

DE 112008004245.4
KR 10-2011-7014492
CN 200880132546.5
TW 098100145
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Communication management device, communication device,

MEC] and communication method

Communication management device, communication device,

[MEC] and communication method

JP 20[11-518195

US 13/377397

DE 112009004913.3
KR 10-2011-7027858
CN 2(30980159835.9
TW 098119663

JP 20[11-532954

IEC tgkes no position concerning the

Communication managing apparatus, communicati@
[MEC] o
and data communication method

[MEC]

The hplders of these patent rights have J |E a illi i icenses
either|free of charge or under reason 2 i 5 with

applicants throughout the
is registered with IE

rights
M

Attent
subjeq
identifyi

ISO (
paten

ation concerning patents.

patent

ible for

qes of
tandards. Users are encouraged to consult the data bases fpr the
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-23: Application layer protocol specification -
Type 23 elements

1 Scope

1.1 [Generat

The Hieldbus Application Layer (FAL) provides user programs with g/mjeans to(accesgs the

fieldbdis communication environment. In this respect, the FAL can ke _vi 3 indow

between corresponding application programs.”

This standard provides common elements for basic tim A9 [ ritical

messaging communications between application program ; \ nt and

mater|al specific to Type 23 fieldbus. The term “time-criti ' t the

presepce of a time-window, within which one or mo eCi to be

completed with some defined level of certainty. Fajlure within

the time window risks failure of the applications re i 3 risk to

equipment, plant and possibly human ljfs

This standard defines in an abstract y the

differgnt Types of the fieldbus Applicatj

a) theé abstract syntax defini c ica By pfotocol data units conveyed between
communicating applic

b) the transfer syntax defining thé a i er protocol data units conveyed between
communicating application iti

c) th applicat@o q 1 ineNdefining the application service behavior Visible
between commupicating fcafi tities; and

d) the applicatia ; achines defining the communication behavior visible
befween com gat pplication entities; and.

The plrpose ®f this™ o define the protocol provided to

a) deEine ' cpresentation of the service primitives defined in IEC 61158-5-23, and

b) define thelexiernaly visible behavior associated with their transfer.

This gtandard specifies the protocol of the IEC fieldbus Application Layer, in conformhance

with thes@S| Basic Reference Model (ISO/IEC 7498) and the OSI| Application Layer Strlicture

(ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application
Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process
object (APO) classes. One of the FAL ASEs is a management ASE that provides a common
set of services for the management of the instances of FAL classes.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
applications are not specified; only a definition of what requests and responses they can
send/receive is specified. This permits greater flexibility to the FAL users in standardizing
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such object behavior. In addition to these services, some supporting services are also defined
in this standard to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this standard is to specify the syntax and behavior of the application
layer protocol that conveys the application layer services defined in IEC 61158-5-23.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of
protocols standardized in subparts of IEC 61158-6.

1.3 Conformance

This dtandard does not specify individual implementations or produge{: strain
the implementations of application layer entities within industrial au

There| is no conformance of equipment to the application layer se ndard.
Instedd, conformance is achieved through implementation” of this apphcai ptocol

specifjcation.

2 Nprmative references

The fqllowing documents, in whole ordn pact, @re nrmat'vel<:>e erenced in this document and
are infdispensable for its application. Fo nees, only the edition cited applies. For
undated references, the latest i eferenced document (including any
ameng@ments) applies.

NOTE |All parts of the IEC 61 ies, a &4-17and IEC 61784-2 are maintained simultaneously.
Cross-references to these docum ‘ erefore|réfer to the editions as dated in this list of nofmative
referenfes.

IEC 6]1158-1:20 3 yicatior’ networks — Fieldbus specifications — Rart 1:
Overvjew and gu 5

IEC 611158-5-23 gation networks — Fieldbus specifications — Part| 5-23:
Appligation la : i

IEC 6]115 — Fieldbus specifications — Part 6:
Appligation la > pecification

ISO/IEC 7498=1, In ation technology — Open Systems Interconnection — Basic Refgrence
Model: The Basic Model

ISO/IEC 8824-1, Information technology - Abstract Syntax Notation One (ASN.1):
Specification of basic notation

ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer
structure

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

3 Terms, definitions, symbols, abbreviated terms and conventions

For the purposes of this document, the following terms, definitions, symbols, abbreviations
and conventions apply.
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3.1 Referenced terms and definitions
3.1.1 ISO/IEC 7498-1 terms

For the purposes of this document, the following terms given in ISO/IEC 7498-1 apply:

QO

application entity

(=}

application process

o O

)

)

) application protocol data unit
) application service element

)

D

apnlir\afir\n entitvinvocation
d Y

—h

) apfplication process invocation
g) application transaction
h) reql open system

i) trgnsfer syntax
3.1.2 ISO/IEC 8822 terms

For the purposes of this document, the following termgs

a) abstract syntax
b) présentation context

3.1.3 ISO/IEC 9545 terms

ey

purposes of this document, the{foll

)
)

c) application coptextlpanie
| tenion s
) L o Y

en in ISO/IEC 9545 apply:

For the.puUrposes of this document, the following terms given in ISO/IEC 8824-1 apply:

a) object identifier
b) type
3.1.5 IEC 61158-1 terms

For the purposes of this document, the following terms given in IEC 61158-1 apply:

a) DLL mapping protocol machine
b) fieldbus application layer

c) FAL service protocol machine
d) protocol data unit
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3.2 Type 23 specific terms and definitions

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

3.21
cyclic transmission
transmission that is performed periodically used for the link device update

3.2.2
intelligent device station
node capable of performing 1:n bit data and word data cyclic transmission and transient
pisstorwith—the—masterstation—and—transien ansmisstorwith—stave—stations ejuding
/O stations and having client functions and server functioy
ission

sient

used
¢ bit unit shared memory of the n:n type

3.24
link device
link bit, link word, link x and link y or RX, RY, RW

3.2.5
link word
link r
transn

cyclic

3.2.6
link x

link ipput receiy
transmission an

3.2.7

link y
link olitput bit'des ed as
an ou *

cyclic

3.2.8
local station
node [capables of performing n:n bit data and word data cyclic transmission and traEsient

transmission with the master station and other local stations, and transient transmissioh with
slave [stations, excluding remote 1/O stations and having server functions and client funictions
during transient transmission

3.2.9
management node
node in which parameters are set

3.2.10
master station
node that has control information (parameters) and manages cyclic transmission

3.2.11
node
element that forms a network and performs data transmission, receiving, and transfer
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3.2.12
node-

to-node test

physical layer test between two nodes

3.213

normal node
node other than a management node

3.2.14

remote device station
node capable of performing 1:n bit data and word data cyclic transmission and transient

transn
remot

3.2.15
remot
node

3.2.16
resery
node

perfor|

3.2.17
RX

remot
cyclic
RY of

3.2.18
RY

remot
cyclic
RX of

3.2.19
RWr

remot
updat

3.2.20
RWw

TssTom withthemmasterstatiom,amdtransient tramsmissiom withstave stations;ext
e |/O stations and having server functions during transient transmis

e 1/O station
capable of performing 1:n bit data cyclic transmission wit

ye node

that is not yet connected, but counted in thg er of the netwo

ming cyclic transmission, but always regarded(as fioymal apptications

2] at are periodically upda
as viewed from the master sta

the local station

transmiss

b output as@mr/‘ , jon with bit data that are periodically upda
the local stati

juding

'k not

ed by
ion is

ed by
ion is

Jically
haster

remot

b register (output) as viewed from the master station with word data that are perio

dically

updated by cyclic transmission, master to slave, or in local station as viewed from the master
station is RWr of the local station

3.2.21
slave

station

node other than the master station

3.2.22
statio
node

n
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3.2.23

synchronization manager

node (master station role with one existing per network) that manages synchronization,
distributing synchronization timing to other nodes

3.2.24
transient transmission
transmission that is performed upon each request

3.2.25
transient transmission client function
functigmthatissuesatransient request

3.2.26
translent transmission server function
functipn that receives a transient request and issues a response

3.2.27
transmission control manager
node [(master station role with one existing per net
management

token passing

3.2.28
word
unit rgpresenting data, 16 bits in length

3.3 |Symbols and abbreviated ter

DLL Mapping Protocol Machine

FAL Fieldbus Application Layer
FSPM FAL Service Protocol Machine
LB Link Bit

LSB Least Significant Bit

LW Link Word

LX Link X

LY Link Y

MSB Most Significant Bit

oSl Open Systems Interconnection

PDU Protocol Data Unit
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3.4
3.41

Conventions

General concept

The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate

subclause. Each ASE specification is composed of three parts:

its class definitions, its

services, and its protocol specification. The first two are contained in IEC 61158-5-23. The
protocol specification for each of the ASEs is defined in this standard.

The class definitions define the attributes of the classes supported by each ASE. The
attributes are accessible from instances of the class using the Management ASE services
specified in IEC 61158-5-23. The service specification defines the services that are provided

by thg ASE.

This s

3.4.2

The term "reserved" may be used to describe bits in octet

that a

receiving side except it is explicitly stated or if the res
state machine.

The t¢rm "reserved" may also be used\to indieg

tandard uses the descriptive conventions given in ISO/IEC 107

Convention for the encoding of reserved bits and octets

re reserved should be set to zero at the sending

pctets
at the
by a

jJues within the rangg of a

paramleter are reserved for future extensi . 3 served values should not be

used

343

This d

follow

Selecti

Sequsg

preamble Preamble,

sfd SFD,
destaddr DestAddr,
srcaddr SrcAddr,
H L T,

disdu FAL-PDU,
fcs FCS

}

ht the sending side and shall not este eceiving side except it is explicitly
stated or if the reserved values are chegk

1. The

NOTE This example shows that the DLPDU which represents the Ethernet frame is defined as SEQUENCE. The
DLPDU consists of Preamble, SFD, DestAddr, SrcAddr, LT, FAL-PDU and FCS.

3.4.4

Conventions for bit description in octets

When identifying each bit in an octet, each bit is identified by a number as shown in Figure 1
and described as Bit n.
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MSB LSB

7 6 5 4 3 2 1 0 Bit identification number

Figure 1 — Bit description in octets

When specifying multiple bits sequentially located, the range symbol (..) is used (e.g.: 7..0,

specifies bits 7 through 0, inclusive).

When specifying multiple octets, the LSB of the lowest octet is considered 0, and bit

identification numbers are assigned in an ascending order.

NOTE | For example, when specifying 4 octets, the MSB of the highest octet is Bit 31, the

is Bit 28, the MSB of the third octet is Bit 15, and the MSB of the lowest octet is Bit 7.
3.4.5 Conventions for state machine descriptions
The state machine description is defined in tabular form as sho

the elements is shown in Table 2. The conventions used in t
Table|3.

Each |row of state table represents a state transitjon.

transifion name or number. The second column show ate. The third ¢
showq the events, conditions and actions. The fouyrt e next state. WH
i achine transitions

event|or condition is fulfilled, the actio
next sftate.

Table 1 — State

d octet

ing of
wn in

state

blumn
en an
to the

| E | Current state ve\co dltl\l\\/ctlon 3
Q le 2 £ Descripti state machine elements
Heading /\ Description

# Q \ st\titéns\mgn/name or number

Curr{r{Q}te\ \Nen tate

N%te\\\ desMon state

&scription of event

Con&ﬁc{ \ logical expression representing the condition

=>"Action action performed upon satisfaction of the event or condition

Table 3 — Conventions used in state machines

Notation Description

= Substitution of the right side for the left side

right.

== A logical condition to indicate an item on the left is equal to an item on the

right.

1= A logical condition to indicate an item on the left is not equal to an item on the

right.

< A logical condition to indicate an item on the left is less than the item on the

right.

> A logical condition to indicate an item on the left is greater than the item on the

&& Logical "AND”
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Notation Description

I Logical "OR”

! Negation operator

+-*/ Arithmetic operator

; Breakpoint

4 FAL syntax description

4.1 FALPDBUtype€abstractsyntax

411 Basic abstract syntax

The dgfinitions of FALPDU are shown below.

FAL-PDU ::= CHOICE {
connect-PDU
connectAck-PDU
scan-PDU
collect-PDU
select-PDU
launch-PDU
token-PDU
myStatus-PDU

ransient1-PDU,

3 Dummy-PDU,

[10] Transient2-PDU,

[11] NTNTest-PDU,

CData-PDU

[12] CyclicDataW-PDU,
[13] CyclicDataB-PDU,
[14] CyclicDataOut1-PDU,

yclicDataOut2-PDU [15] CyclicDataOut2-PDU,
cyclicDataln1-PDU [16] CyclicDataln1-PDU,
cyclicDataln2-PDU [17] CyclicDataln2-PDU

FALARHeader to be used in each PDU are shown as follows.

FALARHeader ::= SEQUENCE {

arFType ARFType,
priority Priority,
scanNumber ScanNumber,
reserved1 Unsigneds,
srcNodeNumber NodeNumber,

reserved2 Unsigned16,
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hec

Connect-PDU

Connect-PDU ::= SEQUENCE {
falArHeader
portChoice
padding

dcs.
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Hec

FALARHeader,
PortChoice,
OctetString SIZE(28),

DCS

ConnectAck-PDU
ConnectAck-PDU ::= SEQUENCE {
falArHeader
portCheckResult
destPortInfo
padding

dcs

Scan-PDU
Scan-PDU ¢

DU ::= SEQUENCE {

ALARHeader,

ScanState,
SendTime,
OctetString SIZE(20),
DCS

falArHeader FALARHeader,
vendorCode VendorCode,
nodeType NodeType,
netNumber NetNumber,
sendTime SendTime,
loopState LoopState,

parmTypeCyclicStatus
commonParamld
padding

dcs

CommonParamld ::= SEQUENCE {

ParmTypeCyclicStatus,
CommonParamld,
OctetString SIZE(8),
DCS
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4.1.6

41.7

41.8

41.9

date
timeNodeld

checksum

Select-PDU

Select-PDU ::= SEQUENCE {

falArHeader

ParamDate,
ParamTime,

ParamChecksum

FALARHeader,

Token-PDU

Token-PDU ::z SEQUENCE

paddina
g T

Launch-PDU

dcs
Launch-PDU ::= SEQUENCE {
falArHeader
padding
dcs

falAr
pa

reserved2

OctetSiring-SIZE(28)
T Y 77

DCS

FALARHea

ARHeader,
OctetString SIZE(28),
DCS

FALARHeader,
Unsigned16,
NodeType,
NetNumber,
Unsigned16,

loopState
parmTypeCyclicStatus
commonParamld
inFarNodeMACAddr
inFarNodeNumber
reserved3
outFarNodeMACAddr
outFarNodeNumber
reserved4

opState

errorState

LoopState,
ParmTypeCyclicStatus,
CommonParamld,
MACAddress,
NodeNumber,
Unsigned8,
MACAddress,
NodeNumber,
Unsigned8,

OpState,

ErrorState,
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errorCode
vendorCode
deviceType
unitTypeName
unitTypeCode
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ErrorCode,
VendorCode,
DeviceType,
UnitTypeName,
UnitTypeCode,

reserved5 Unsigned16,
nodelnfo Nodelnfo,
dcs DCS
}
Transient1-PDU
Transient1-PDU ::= SEQUENCE {
falArHeader FALARHeader,

destinationGroup
seqNumber
datald
wholeDataSize
offsetAddr
dataSize
dataType

data

evenPadding

DestinationGro

FALARHeader,
OctetString SIZE(28..1482),
DCS
Transient2-PDU
Transient2-PDU = SEQUENCE{
falArHeader FALARHeader,
| Length,
gent GateCount,
typeSeqF TypeSeqF,
fno FrameSequence,
dt DataFrameType,
da TraDstAddr,
sa TraSrcAddr,
dat TraDstAppType,
sat TraSrcAppType,
dmf TraDstModuleFlag,
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41.13

4.1.14

41.15
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smf TraSrcModuleFlag,
dna TraDstNetAddr,

ds TraDstStaNo,

did TraDstID,

sna TraSrcNetAddr,

Ss TraSrcStaNo,

sid TraSrclD,

11 TraCmdLen,

ct TraCmdType,

rsv Unsigned8,

aps TraAppSeq,

data [0] TraData OPTIONA

evenPadding

dcs

NTNTest-PDU

NTNTest-PDU ::= SEQUENCE {
falArHeader

ntnTestData

dcs

evenPadding

[1] Unsigned8 OPTI
DCS

FALARHeader,
SeqNumber,

ByteValidity,

CycDataSize,
CycOffsetAddr,
CycExSeqNumber,
Unsigned16,

CycWData,

[0] Unsigned8 OPTIONAL,

dcs

CyclicDataB-PDU

CyclicDataB-PDU ::= SEQUENCE {

falArHeader
segqNumber
byteValidity
dataSize
offsetAddr

reserved1

DCS

FALARHeader,
SeqNumber,
ByteValidity,
CycDataSize,
CycOffsetAddr,
Unsigned16,



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

reserved?2
bData
evenPadding

dcs

—24 —

IEC 61158-6-23:2014 © IEC 2014

Unsigned16,

CycBData,

[0] Unsigned8 OPTIONAL,
DCS

4116 CyclicDataOut1-PDU
CyclicDataOut1-PDU ::= SEQUENCE {
falArHeader EAL ADHnaHnr‘
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize,
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsignedd
out1Data
evenPadding
dcs
}
4117 CyclicDataOut2-PDU
MXLARHeader,
SeqNumber,
ByteValidity,
CycDataSize,
CycOffsetAddr,
Unsigned16,
Unsigned16,
CycOut2Data,
[0] Unsigned8 OPTIONAL,
DCS
4118 CyclicDataln1-PDU

CyclicDataln1-PDU ::= SEQUENCE {

falArHeader
segqNumber
byteValidity
dataSize
offsetAddr
reserved1
reserved2
in1Data

evenPadding

FALARHeader,
SeqNumber,

ByteValidity,
CycDataSize,
CycOffsetAddr,
Unsigned16,

Unsigned16,

CycIn1Data,

[0] Unsigned8 OPTIONAL,
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dcs DCS
}
4119 CyclicDataln2-PDU
CyclicDataln2-PDU ::= SEQUENCE {
falArHeader FALARHeader,
segqNumber SeqNumber,
byteValidity ByteValidity,
dataSizg f‘ypl‘\angivn‘
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
in2Data Cycln2Data,
evenPadding [0] Unsigned8 OP
dcs DCS
}
4.2 |FALPDU type F abstract synta

4.21 Basic abstract syntax

The dgfinitions of FALPDU are shown

F~ChannelControl-PDU,
F-Sync-PDU,
F-CData-PDU,
F-TraData-PDU

[16] Persuasion-PDU,
[17] TestData-PDU,
[18] TestDataAck-PDU,

setup-PDU [19] Setup-PDU,
setupAck-PDU [20] SetupAck-PDU,
token-PDU [21] F-Token-PDU,

myStatus-PDU

F-Sync-PDU ::= CHOICE {
measure-PDU
measureAck-PDU
offset-PDU
update-PDU

[32] F-MyStatus-PDU

[50] F-Measure-PDU,
[51] F-Measure-PDU,
[62] F-Offset-PDU,
[53] F-Update-PDU
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F-CData-PDU ::= CHOICE {

cyclicDataRWw-PDU
cyclicDataRY-PDU
cyclicDataRWr-PDU
cyclicDataRX-PDU

F-TraData-PDU ::= CHOICE {

transient1-PDU
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[130] F-CyclicData-PDU,
[131] F-CyclicData-PDU,
[132] F-CyclicData-PDU,
[133] F-CyclicData-PDU

[34] Transient1-PDU,

The fqg

transientAck-PDU
transient2-PDU
paramCheck-PDU
parameter-PDU
timer-PDU

arFType
dataType

varField

reserved2

2

vField3 [3] SEQUENCE {

[35] TransientAck-PDU,
[37] Transient2-PDU,
[40] ParamCheck-PD
[41] Parameter-PDU,
[44] Timer-PD

RefsPriority,

NodeType

OCTET STRING (SIZE (4))

Nodeld,
OCTET STRING (SIZE (2))

nodeld Nodeld,
syncFlag SyncFlag,
nodeType NodeType
b
vField4 [4] SEQUENCE {
nodeld Nodeld,

connectioninfo

reserved4

h
srcNodeNumber
protocolVerType

reserved

Connectioninfo,

OCTET STRING (SIZE (1))

NodeNumber,
ProtocolVerType,
OCTET STRING (SIZE (1)),
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hec

Persuasion-PDU
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Persuasion-PDU ::= SEQUENCE {

falArHeader

Hec

FALAR-FHeader,

reserved1 OCTET STRING (SIZE (1)),
myPorts Unsigned8,

vendorCods \/nnrinrr‘nf{n‘

modelCode ModelCode,

reserved2 OCTET STRING (SIZE

dcs DCS

TestData-PDU
TestData-PDU ::= SEQUENCE {

falArHeader
tmMacAddr
srcPort
reserved

dcs

tokenKeepTime

reserved2

myf‘nnnnr\le‘nhlc

ET STRING (SIZE (21)),

FALAR-FHeader,
MACAddress,

PortNumber,

PortNumber,

OCTET STRING (SIZE (1)),
Unsigned8,

Unsigned16,

OCTET STRING (SIZE (4)),

SEQUENCE {

port2port1
port4port3
portéports
port8port7
port10port9
port12port11
port14port13
port16port15
port18port17
port20port19
port22port21

PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
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port24port23 PortStatus
13
dcs DCS
}
425  Setup-PDU
Setup-PDU ::= SEQUENCE {
falArHeader FALAR-FHeader,
tokenDstMacAddr ’\/lAr‘AHHrncc’
reserved1 OCTET STRING (SIZE (2)),
leaveTimerValue LeaveTimer,
portUsage PortUsage,
reserved2 OCTET STRING
netBehaviour
reserved3
dcs
}
NetworkBehaviour ::= SEQ
multipleTranmit
framelnterval
reserveg ),
4.2.6
FALAR-FHeader,
SlaveNodelnfo,
Version,
DeviceType,
OCTET STRING (SIZE (2)),
VendorCode,
modelCode ModelCode,
rySize Unsigned16,
rwwSize Unsigned16,
rxSize Unsigned16,
rwrSize Unsigned16,
reserved?2 OCTET STRING (SIZE (2)),

availableFuncs
reserved3

dcs

AvailableFuncs,
OCTET STRING (SIZE (5)),
DCS
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4.2.7

428

429

4.2.10
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F-MyStatus-PDU
F-MyStatus-PDU ::= SEQUENCE {

falArHeader
seqNumber
netNumber
masterCmd

cyclicStatus

gtResult
Eventinfo1
aveSpfEventinfo2
endorSpfNodelnfo

dcs

F-Token-PDU
F-Token-PDU ::= SEQUENCE {

falArHeader FALAR-FHeader,
tokenDstMacAddr MACAddress,
tokenSeqNumber Unsigned8,
reserved1 OCTET STRING (SIZE (1)),
tokenHopCounter Unsigned16,
traAvailHopCounter Unsigned16,
traLastHopCounter Unsigned16,
traAllows Unsigned8,
reserved2 OCTET STRING (SIZE (1
dcs DCS

SEQUENCE {lower PortStatus,
upper PortStatus },

SEQUENCE {lower PortStatistics,
upper PortStatistics },

Unsigned8,

OCTET STRING (SIZE (3)),
Unsigned8,

Unsigned8,

Unsigned8,

Unsigned16,

OCTET STRING (SIZE (4)),
DCS

Measure-PDU

F-Measure-PDU ::= SEQUENCE {
falArHeader
reserved

dcs

F-Offset-PDU

F-Offset-PDU ::= SEQUENCE {

FALAR-FHeader,
OCTET STRING (SIZE (28)),
DCS
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falArHeader
reserved
syncOffset
reserved?2

dcs

F-Update-PDU
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FALAR-FHeader,

OCTET STRING (SIZE (8)),
SyncOffset,

OCTET STRING (SIZE (16)),
DCS

E Ilpriah:\ PDU = SEQUENCE {

falArHeader
reserved
syncOffset
reserved2

dcs

F-CyclicData-PDU
F-CyclicData-PDU ::= SEQ
falArHeader

seqNumber

bothEndsValidity

FALAR-FHeader,
OCTET STRING (SIZE
SyncOffset,
OCTET STRING
DCS

S1Z ,

ALAR=RHeader

ycOffsetAddr,

OCTET STRING (SIZE (4)),
CycData,

DCS

FALAR-FHeader,
TraMsgHeader,

OCTET STRING (SIZE
(12..1466)),

TraMsgHeader ::= SEQUENCE {
reserved
segqNumber
datald
wholeDataSize
offsetAddr
dataSize

dataSubType

DCS

OCTET STRING (SIZE (4)),
SeqNumber,

TraDatald,
TraWholeDataSize,
TraOffsetAddr,
TraDataSize,

TraDataSubType
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FieldSpecificTransient ::= SEQUENCE {

opHeader TraMsgCmdExHeader,
fSTraData CHOICE {
nodelnfoDist [721] TraSysNodelnfoDist,
statisticsGet [723] TraSysStatisticsGet,
nodelnfoDetailGet [724] TraSysNodelnfoDetailGet,
}

TraMsgCmdExHeader ::= SEQUENCE {
command TraCommand,
subCommand
rtn
reserved
value
3
reserved1
destNetNumber

destNodeNumber

NodeNumber,
OCTET STRING (SIZE (4))

SeqNumber,

masteMNetNumber NetNumber,

erDeviceType DeviceType,
masterModelCode ModelCode,
masterVendorCode VendorCode,
masterNodeType NodeType,
Reserved1 OCTET STRING (SIZE (1)),
masterMacAddress MACAddress
Reserved2 OCTET STRING (SIZE (2)),
dataNum Unsigned32,
messages SEQUENCE OF

NodelnfoMessage

NodelnfoMessage ::= SEQUENCE {
nodeNumber NodeNumber,
reserved1 OCTET STRING (SIZE (1)),

availableFuncs AvailableFuncs,
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reserved2
netNumber
deviceType
modelCode
vendorCode
nodeType
reserved3
macAddress

reserved4

IEC 61158-6-23:2014 © IEC 2014

OCTET STRING (SIZE (1)),
NetNumber,

DeviceType,

ModelCode,

VendorCode,

NodeType,

OCTET STRING (SIZE (1)),
MACAddress,

OCTET STRING (SIZE (2))

TraSysStatisticsGet ::= CHOICE {
statGetRequest
b
statGetResponse

port1Mib1
port1Mib2
port1Mib3
port1Mib4
port1Mib5
port1Mib6
port1Mib7

althStatusNum

IthStatus

[0] SEQUENCE {

[1] SEQU {

Unsigned32,
Unsigned32,
Unsigned32,
Unsigned32,
Unsigned32,
Unsigned32,
Unsigned32,

SEQUENCE SIZE (0..128) OF
Unsigned32

TraSysNodelnfoDetailGet ::= CHOICE {
nodelnfoDetailGetRequest
13
nodelnfoDetailGetResponse
rySize
rwwSize
rxSize
rwrSize
reserved1
ports

tokenKeepTime

[0] SEQUENCE {

[1] SEQUENCE {
Unsigned16,

Unsigned16,

Unsigned16,

Unsigned16,

OCTET STRING (SIZE (1)),
Unsigned8,

Unsigned16,
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4.2.14

4.2.15

netBehaviour
nodelnfo
fwVersion
deviceType
modelCode
vendorCode
reserved2

modelName

— 33 -

NetworkBehaviour,
SlaveNodelnfo,

Version,

DeviceType,

ModelCode,

VendorCode,

OCTET STRING (SIZE (2)),
OCTET STRING (SIZE (20)),

vendorName OCTET STRING (SIZE (32)),
contlnfo Unsigned8,

contFwVersion Version,

contDeviceType DeviceType,

contModelCode ModelCode,
contVendorCode VendorCode,

reserved3 OCTET STRING

contModelName
contVendorName

contVendorSpecificlnfo

TransientAck-PDU

TransientAé

PU ::= SEQUENCE {

ArHeader

FALAR-FHeader,
Unsigned32,

SEQUENCE OF TraAckData,
DCS

FALAR-FHeader,
TraLength,

reserved OCTET STRING (SIZE (1)),
tp TraType,

fno TraFrameSequence,
dt TraDataFrameType,
da TraDstAddr,

sa TraSrcAddr,

dat TraDstAppType,

sat TraSrcAppType,
dmf TraDstModuleFlag,
smf TraSrcModuleFlag,
dna TraDstNetAddr,

ds TraDstStaNo,
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did TraDstID,
sna TraSrcNetAddr,
ss TraSrcStaNo,
sid TraSrclD,
1 TraCmdLen,
ct TraCmdType,
dno TraDataNo,
aps TraAppSeq,
rsts TraReturnStatus,
data Tra2Data,
dcs DCS
}
ParamCheck-PDU

ParamCheck-PDU ::= SEQUENCE {
falArHeader
reserved1
paramld
reserved2

dcs

paramSetFlag
addressOrder

cmdOrder

aramDate,
ParamTime,

ParamChecksum

FALAR-FHeader,
ParamFlag,
AddressOrder,
CmdOrder,

cyclicParameter

dcs

AddressOrder ::= SEQUENCE {
assignedNetNumber

assignedNodeNumber

CmdOrder ::= SEQUENCE {

cmd

CyclicParameter,

DCS

NetNumber,
NodeNumber

Unsigned?24,
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nodeType NodeType

CyclicParameter ::= SEQUENCE {

paramld CommonParamld,
reserved1 OCTET STRING (SIZE (2)),
masterStatus Unsigned16,

rySeqNumber SeqNumber,
ryBothEndsValidity BothEndsValidity,
ryDataSize Unsigned16,

ryOffset Unsigned16,

reserved2 OCTET STRING (SIZE
rwwSeqNumber SegNumber,

reserved3 OCTET STRIN(
rwwDataSize
rwwOffset
reserved4
rxBothEndsValidity
rxDataSize
rxOffset

reserved5

rwrDataSize

DCTET STRING (SIZE (4)),
Unsigned16,

OCTET STRING (SIZE (3)),
BothEndsValidity,

Unsigned16,
Unsigned32,
OCTET STRING (SIZE (2)),
Unsigned16,
Unsigned32,
OCTET STRING (SIZE (1)),
mRxBothEndsValidity BothEndsValidity,
cmRxDataSize Unsigned16,
cmRxOffset Unsigned32,
reserved10 OCTET STRING (SIZE (2)),
cmRwrDataSize Unsigned16,
cmRwrOffset Unsigned32
}
4218 Timer-PDU
Timer-PDU ::= SEQUENCE {
falArHeader FALAR-FHeader,
time Timer,

reserved OCTET STRING (SIZE (22)),
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dcs DCS

4.3 Data type assignments for type C

Data types used in FALPDU type C abstract syntax are shown as follows.

ARFType ::= Unsigned8

DCS ::= Unsigned8

Priority ::= Unsigned8
ScanNumber ::= Unsigned24
NodeNfimber ::= Unsignedlb
Hec :}= Unsigned32
PortChoice ::= Unsigned32
PortCheckResult ::= Unsigned32
DestPprtInfo ::= Unsigned32
ScanState ::= Unsigned32
SendTime ::= Unsignedl6
VendofpCode ::= Unsignedl6
NodeType ::= Unsigned8
NetNupber ::= Unsigned8

UnitTypeCode ::=
NodeIpfo ::=
DestipationGroup
SegNupber ::= Unsign
TraDafalId ::= !
TraWhpleDataSi
TraOffsetAddr
TraDafaSize
TraDafaType X
TraData :: ¢ i 1 t2.1466)
Length ::
GateCpunt
TypeS¢
Framepeqg
DataFframeType
TraDsfAddr
TraSr¢Adde

LoopState ::= Unsigned8
ParmTypeCyclicStatus ::= Unsigned8
ParampPate ::= Unsigned32

Paramfime ::= Unsigned32
Paramfhecksum ::= Unsigned32
OpState ::= Unsignedlé6

Errorptate ::= Unsignedl6

Errorfode ::= Unsignedl6

DeviceType ::= Unsignedl6
UnitTypeName ::= VisibleString SIZB

TraDsEAPpType ::= Unsigned8
TraSr{AppType ::= Unsigned8
TraDstModuleFlag ::= Unsigned8
TraSrcModuleFlag ::= Unsigned8
TraDstNetAddr ::= Unsigned8

TraDstStaNo ::= Unsigned8

TraDstID ::= Unsignedl6

TraSrcNetAddr ::= Unsigned8

TraSrcStaNo ::= UnsignedS8

TraSrcID ::= Unsignedl6

TraCmdLen ::= Unsignedl6

TraCmdType ::= Unsigned8

TraAppSeq ::= Unsignedl6

Tra2Data ::= LOctetString SIZE(12..1466)
NTNTestData ::= OctetString SIZE (28..1480)
ByteValidity ::= Unsigned8

CycDataSize ::= Unsignedl6
CycOffsetAddr ::= Unsigned32

CycExSegNumber ::= Unsignedl6
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CycWData ::= LOctetString SIZE(16..1468)
CycBData ::= LOctetString SIZE(16..1468)
CycOutlData ::= LOctetString SIZE(16..1468)
CycOut2Data ::= LOctetString SIZE(16..1468)
CycInlData = LOctetString SIZE(1l6..1024)
CycIn2Data ::= LOctetString SIZE(16..1024)

4.4 Data type assignments for type F

Data types used in FALPDU type F abstract syntax are shown as follows.

DCS ::= Unsigned32

ARFType ::= Unsignedsd
DataType ::= Unsigned8
NodeNpimber ::= Unsignedl6
ProtofolVerType ::= Unsigned8
Hec :f= Unsigned32
PersPyiority ::= Unsigned24
NodeType ::= Unsigned8

NodeI@ ::= Unsignedl6
Conneg¢tionInfo ::= Unsigned8
VendoyCode ::= Unsignedl6
Modelfode ::= Unsigned32
PortNpmber ::= Unsigned8
TraCoptrol ::= Unsigned8

PortStatus ::= Unsigned8
Leavelimer ::= Unsignedl6
PortUgage ::= Unsigned8
SlavelNodeInfo ::= Unsigned8
Versipn ::= Unsigned8
DevicgType ::= Unsignedl6
AvailgbleFuncs ::= Unsigpned8

SegNupber ::= Unsigned§
NetNupber ::= Unsigned8
PortStatistics 3
Errorfode
Paramflag ::=
Parampate
Paramfime ::=
Paramfhecksum
Timer
TraDafaSubType

TraDatald

TraRefurnValye :: 8 i 6
TraWhplghateSize

TraOffse®A :

TraDafaSize

TraCopmand

TraSubCommand Unsigned8
Tralepgfh“':= Unsignedl6
TraType\Y:= Unsigned8

TraFrameSequence ::= Unsigned8
TraDataFrameType ::= Unsigned8
TraDstAddr ::= Unsigned8
TraSrcAddr ::= Unsigned8
TraDstAppType ::= Unsigned8
TraSrcAppType ::= Unsigned8
TraDstModuleFlag ::= Unsigned8
TraSrcModuleFlag ::= Unsigned8
TraDstNetAddr ::= Unsigned8
TraDstStaNo ::= UnsignedS8
TraDstID ::= Unsignedl6
TraSrcNetAddr ::= Unsigned8
TraSrcStaNo ::= Unsigned8
TraSrcID ::= Unsignedl6
TraCmdLen ::= Unsignedl6
TraCmdType ::= Unsigned8
TraDataNo ::= Unsigned8


https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

- 38 - IEC 61158-6-23:2014 © IEC 2014

TraAppSeq ::= Unsignedl6

TraReturnStatus ::= Unsignedlé6

Tra2Data ::= LOctetString (SIZE(0..960))

BothEndsValidity ::= Unsigned8

CycOffsetAddr ::= Unsigned32

CycData ::= LOctetString

OctetString ::= OCTET STRING

BitString8 ::= OCTET STRING (SIZE (1))

BitStringl6 ::= OCTET STRING (SIZE (2))

BitString32 ::= OCTET STRING (SIZE (3))

Unsigned8 ::= OCTET STRING (SIZE (1))

Unsignedl6 ::= OCTET STRING (SIZE (2))

Unsigned24 ::= OCTET STRING (SIZE (3))

Unsigped32 =P —SFRINC—SFZE—{ 4

Unsighed48 ::= OCTET STRING (SIZE (6))

MACAd@lress ::= OCTET STRING (SIZE (6))

LOctefString ::= OCTET STRING

SyncOffset ::= Unsigned32

SyncFlag ::= Unsigned8

5 FAL transfer syntax

5.1 Encoding rules

5.1.1 Unsigned encoding

The fiked-length, unsigned values Un 2 are
encoded as unS|gned mtegers of one oc ength,
respe¢ , Where
the m the next octet is regarded as the
second octet, and the lea

5.1.2

Octet$tring whi@

5.1.3

SEQU

initial
5.1.4
LOcte
signifi
or mo
5.2
5.2.1

5.2.1

Octet string ¢

encoding is performed in sequence, starting fro
)d length used in ASN.1 are not used.

cant; octet is ofdered as the first octet, and follow in sequential order until the hi
5t Significant, octet is ordered last.

rder.

m the

least
ghest,

FALPDU type C elements encoding

FALARHeader

A arFType

This field shows the PDU types described in Table 4.

Table 4 — afFType

Value Description

0x00 Connect-PDU

0x01 ConnectAck-PDU
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Value Description
0x02 Scan-PDU
0x03 Collect-PDU
0x04 Select-PDU
0x05 Launch-PDU
0x06 Token-PDU
0x07..0x1F Reserved
0x20 MyStatus-PDU
0x22 Transient1-PDIJ
0x43 Reserved r\
0x44 Dummy-PDU A{\\ O~
0x45 Transient2-PDU NN RN\
0x46..0x2E Reserved A\ N\
0xqF NTNTest-PDU N XA
0x40..0x7F Reserved SN \
0xdo CyclicDataw-PDU S\
0xg1 CyclicDataB-PDU R ( Q ] \ AV
0xg2..0x8B Reserved AN L DN S
oxdc CyclicDataOutﬁ\gDD\\ \ \ ~ )
0x4D CyclicDataOutz-ﬁBu \
0xqE CyclicData|n1-F’(DU ~ >
oxqF

5.21.2 priorit

This field shows

E¥ihapamaedy NN
AR D

able 5 — priority

Description

0xqo

elect-PDU,
aunch-PDU,
Token-PDU,

Dummy-PDU,
CyclicDataw-PDU,

CyclicDataB-PDU,
CyclicDataOut1-PDU,
CyclicDataOut2-PDU,
CyclicDataln1-PDU,
CyclicDataln2-PDU

0x01

Collect-PDU,
Connect-PDU,
ConnectAck-PDU,
Scan-PDU

0x02

MyStatus-PDU

0x03

Transient1-PDU
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Value Description

0x04 Transient2-PDU,
NTNTest-PDU

5.2.1.3 scanNumber

This field contains a frame identifier used in Scan-PDU. The number is incremented each time

when sending Scan-PDU. The default value of 0x000000 is used in all other PDUs.

5.21.4 reservedi

This field is reserved for future use. The value is 0x00.

5.2.1.p srcNodeNumber

This field contains the identifier number of the source node.

5.2.1.6 reserved2

This field is reserved for future use. The value is 0x0000,

5.21.y hec

This fleld is an error checking code fron
DLPDU definitions are as follows.

DLPDU ::= SEQUENCE {

DestAddr,
SrcAddr,
LT,
FAL-PDU,
FCS

reserved2 of FALARH

pader.

Pream

SEFD :

DestA

SrcAd§lr y:\»= MACAddress

LT ::f\UnSignedl6

FCS ::7= OctetString SIZE(4)

The generating polynomial is X2 x 20 +x 2322 x O x P T O B e X 1

5.2.2 Connect-PDU
5.2.2.1 falArHeader

Refer to 5.2.1.

5.2.2.2 portChoice

This field shows the port types as described in Table 6.
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Table 6 — portChoice

Value Description
0x0 “In” side
0x1 “Out” side
OxF “Out” side, during Test between nodes

5.2.2.3 padding

This field is padding. The value is 0x00

5.2.2.4 dcs

This fleld is an error checking code from DestAddr of DLPDU. For
5.2.1.F.

The generating polynomial is X2 4x 2+ x 2+ x4 x Cx 2 x4

5.2.3 ConnectAck-PDU
5.2.3.1 falArHeader

Refer|to 5.2.1.

5.2.3.p portCheckResult

This fleld shows the check

Value/\ B } ) Description
0x( NOK D
% AN LTI N
OxH \ No&\to}ode/test OK
OxH \ \ No e-t}node test NG

5.2.3.3

This fleld shows the~destination port types. The values are specified in Table 8.

Table 8 —=dstPortinfo

Value Description

0 “In” side

1 “Out” side

5.2.3.4 padding

This field is padding. The value is 0x00.

5.2.3.5 dcs

Refer to 5.2.2.4.
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5.2.4 Scan-PDU
5.2.41 falArHeader

Refer to 5.2.1.

5.2.4.2 scanState

This field shows the status of transmission path. The values are specified in Table 9.

Table 9 — scanState

Value Description /\

0 Through status /\\ L

1 Loopback status of “In” side /\ \

2 Loopback status of “Out” side \ \/
R

5.24.3 sendTime

This field indicates the sent time.

5.2.4.4 padding

This field is a padding. The value is 0x0Q

5.2.4.p dcs
Refer|to 5.2.2.4.

5.2.5 Collect-PDU
5.2.5.1 faIAe
Refer

5.2.5.

This f

5.2.5.

This fleld shows the node types as described in Table 10.

Table 10 — nodeType

Value Description
0x00 Management node
0x01 Reserve (for future expansion)
0x02 Normal node
0x10 Reserve (for future expansion)
0x12 Reserve (for future expansion)
0x20 Reserve (for future expansion)
0x21 Master node in the Node-to-node test
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5.2.5.4 netNumber
This field contains the identifier of the network to which the node belongs. The range is 1..239.

5.2.5.5 sendTime

Refer to 5.2.4.3.

5.2.5.6 loopState

This field shows the loop status of the node. The values are specified in Table 11.

Table 11 — loopState

Value Description /\& ) (\
oxdo Through \ \ >
0x12 Loop back to “In” side, “Out” side disconnect@ \ \ \
0x13 Loop back to “In” side, In/Out check erroyi O\ siQQ\ \
0x14 Loop back to “In” side, In/Out checyaei@p&ﬁor d\a@‘&{”;}de
0x31 “In” side disconnected, loop bacy/to “})Qt“% \
0x31 In/Out check error at “In” su}e'\lc;qp/b\a?& t?\“Obl"\side

0x41 In/Out check bgin erfc%rﬁgd a{b“ln” {ide@pﬁa}x to “Out” side

N

es.n Table 12

5.2.5.Y parmTypeCyclicStatus
This fleld is divided as fol

ollow values in Table 13

8’12 — Cyclic status

\ Description
0xQ0 \ \ CycNc ansmission is not performed
0xQ1 < \ \ }&}/clic transmission is performed
0x(2 s \ Common parameters not received
0xQ@3 \/ Receiving common parameters
0xqQ4 Common parameters error
0x05 Reserved
0x06 The node number is illegal
0x07 Reserve node setting
0x08 Cyclic stop instruction
0x09 Performing off-line test
0x0A Monitor timer time out
0x0B Node number not set
0x0C The node CPU error
0x0D The node number duplication
0x0E The management node duplication
0x0F The node number and own management node duplication



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

- 44 - IEC 61158-6-23:2014 © IEC 2014

Value Description

0x10 Network number error

Table 13 — Parameter setting mode

Value Description

0x0 Common parameter

0x1 Reserved

5.2.5.8 commonParamld
5.2.5.8.1 date
The blts of this field are defined as follows:

Bit 28..31 Year (hundreds digit)
Bit 24..27 Year (thousands digit)
Bit 20..23 Year (ones digit)

Bit 16..19 Year (tens digit)

Bit 12..15 Month (ones digit)
Bit 8..11 Month (tens digit)
Bit 4..7 Day (ones digit)
Bit 0..3 Day (tens digit)

If all its are 0, there age no

5.2.5.8.2 tim<§d
The blts of this field 2

es (tens digit)

Bit 12.. Seconds (ones digit)
Bit 8.%11 Seconds (tens digit)
BitrQ:"7 Node number of setting reference

If all bits are 0, there are no common parameters.

5.2.5.8.3 checksum

This field contains the checksum of “date” and “time_nodeld” in the commandParmlid. If all
bits are 0, there are no common parameters.

5.2.5.9 padding

This field is 8 octets in length. The value is 0x00 for all 8 octets.
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5.2.5.10 dcs

Refer to 5.2.2.4.

5.2.6 Select-PDU
5.2.6.1 falArHeader

Refer to 5.2.1.

5.2.6.2 padding

This field is padding. The value is 0x00.

5.2.6.8 dcs

Refer|to 5.2.2.4.

5.2.7 Launch-PDU
5.2.7.1 falArHeader

Refer|to 5.2.1.

5.2.7.p padding %
This fleld is padding. The value is 0x00.
5.2.7.8 dcs

Referfto 5.2.2.4.

5.2.8 Token-@
5.2.8.1 falArHea
Refer|to 5.2.1.

5.2.8.2

This fiel e value is 0x00.

5.2.8.3

Refer[te5:2.2.4.

5.2.9 MyStatus-PDU
5.2.9.1 falArHeader

Refer to 5.2.1.

5.2.9.2 reserved1

This field is reserved for future use. The value is 0x0000.

5.2.9.3 nodeType

Refer to 5.2.5.3.
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5.2.9.4 netNumber

Refer to 5.2.5.4.

5.2.9.5 reserved2

This field is reserved for future use. The value is 0x0000.

5.2.9.6 loopState

Refer to 5.2.5.6.

5.2.9.y parmTypeCyclicStatus
Referfto 5.2.5.7.

5.2.9.8 commonParamld

Referfto 5.2.5.8.

5.2.9.9 inFarNodeMACAddr

This fleld indicates the MAC address of the node
not cannected correctly, the value is 0.

5.2.9.10 inFarNodeNumber

This f &d with “In” side.

5.2.9.

This f

5.2.9.

This f 3 of the node connected with “Out” side. If the “Ou

is not

5.2.9.

This f i 2 1Qde number of the node connected with “Out” side.

5.2.9.14 (rTeservedv

This fleld'is reserved for future use. The value is 0x00

“In*vside. If the “In” {

5.2.9.15 opState

This field indicates the status of a node. The values are specified in Table 14.

Table 14 — opState

ide is

” side

Value Description
0 Controller does not exist
1 Controller is stopped
2 Controller is operating
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5.2.9.16 errorState

This field indicates the error status of a node. The values are specified in Table 15.

Table 15 — errorState

Value Description
0 No error
1 Minor error
2 Major error
3 Severe error

5.2.9.17 errorCode

This fleld indicates the error codes of errors that occurred in (0] rreg code

meanings are not defined here.

5.2.9.18 vendorCode

Refer|to 5.2.5.2.

5.2.9.19 deviceType

This fleld specifies the device type. For d

5.2.9.20 unitTypeName

This field contains the chaxa
5.2.9.21 unitTypeC
This field contai@

5.2.9.p2

This field is feserved fokfuty

5.2.9.23

This field indicates the>user-defined node status.

5.2.9.24 < dcs

nd

Refer to 5.2.2.4.

5.210 Transient1-PDU
5.2.10.1 falArHeader

Refer to 5.2.1.

5.2.10.2 destinationGroup

their

This field specifies the destination group. Each bit represents a group address. Bit 0 shows
group address 1. Bit 31 shows group address 32. If no destination group is specified, the

values of all bits are 0.
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5.2.10.3 segNumber
Each bit in this field has the following meanings:

Bit 0..6 Shows the number for data fragments.

Bit 7 Shows if the data is the last fragment. The value 0 means that it is not the last
PDU. The value 1 means that it is the last PDU of the last fragment.

5.2.10.4 datald
This field contains the identification number of the transient data. The range of values is

0x00.JOxFF. All fragments of a transient data transmission have the e identification
number.

5.2.10.5 wholeDataSize

This fleld specifies the amount of transient data in octets.

5.2.1(0.6 offsetAddr

This field specifies the offset address. In the initi
PDUs| the position within the entire transient data
initial PDU.

quent
m the

5.2.10.7 dataSize

This field specifies the fragmented t
0x0000..0x05BA.

5.2.10.8 dataType

This fleld specifieithe data t

0 ( Nam er delivery
1 /\\ \\ \Bese ed

2 16 — Data type

Description

5.2.10.9 data

5.2.10.91 Overview

The data field contains the transient data. The structure depends on the type of transient data.
If wholeDataSize exceeds 1466 octets, it is the transient data from offset described in
offsetAddr to the data size described in dataSize. If the transient data has less than 16 octets,
the padding is filled with 0x00

5.2.10.9.2  Structure for parameter delivery

When the data type is parameter delivery, the data are selected from CPW, CPWC or CPWCR.
The structure of CPW is described in Table 17, that of CPWC in Table 18 and that of CPWCR
in Table 19. Each field is encoded as LOctetString.
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Table 17 - CPW

Field name Size (octets) Description
cpfType 4 Frame type. The value is 0.
rcvNodelList 32 Receiving node list. Each bit represents a
node, as LSB of the lowest octet
representing node 1 and MSB of the
lowest octet representing node 8. The
value 1 means receiving and value 0
means not receiving.
commonParamld 12 Refer to 5.2.5.8.
cmpdaram - Rnelel 10 1Tdoie £ZU.
Table 18 - CPWC (< x\
Field name Size (octets) sc |p
cpfllype 4 Fram;\tyBQ The\é& \§ \/
corhmonParamlid 12

AN

Field name

cpfllype

FrMp/e. The value is 2.

chgckResult

AN

}e result of common parameter check

¢ Common parameters not received
1: Checking common parameters
2: Check OK
3: Check failed

errprCode k \/\ \< \ Error code when check is failed
srcNodeNumbe{\ ) < & 1 Source node number
padding /‘;) Padding

Table 20 — cmParam

ame

Size (octets)

Description

N
N

Pa ameter\NaQe 8 Specified by the user

Tofal Size 2 Data size from start block to end block in
octet

Sum €heck Enabled 1 0: Perform sum check
1: Not perform sum check (default)

Reserved 1 Reserved

Sum Check Value 4 Check sum value from start block to end
block

Create Time 12 Creation

year/month/day/hour/minute/second

Size Description
(octets)
1 Last two digits of A.D.
1 First two digits of A.D.
2 Month
2 Day
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Field name Size (octets) Description
2 Hour
2 Minute
2 Second
Begin Marker 4 0x5047532d
Param Area 0..5 924 Refer to Table 21.
End Marker 4 0x5047452d
Fabte2+—-Petait f
Field name Size (octets)
Pagtameter Availability 2

N\
Conmon Parameter Version \ > ((om@ ) par%eter version
Resgerved 1 \ Reserved
LBJLW CM Area Offset > Offset of LB/LW CM Area

LB

LW CM Additional Area Offset

(y\fset of LB/LW CM Additional Area

LX

LY CM 1 Area Offset < f\

Offset of LX/LY CM 1 Area

LX

Offset of LX/LY CM 2 Area

LY CM 2 Area Offsef\ \

Regerved 24 \ Reserved

Application Par et} 80 Refer to Table 22

LBALW CM Area or 1452 Refer to Table 23
When the Bit0 value of Parameter
Availability is O, the size is 0, when the

/\ value is 1, the size is 1 452

LBILW AdditiQnal 0 or 1452 Refer to Table 23
When the Bit1 value of Parameter
Availability is 0, the size is 0, when the
value is 1, the size is 1 452

LXILY CGM » Area 0 or 1452 Refer to Table 24
When the Bit8 value of Parameter
AVdIiaL}Iilty ;D 0, tiIU b;LU ib G, VViIvII tiIU
value is 1, the size is 1 452

LX/LY CM 2 Area 0 or 1452 Refer to Table 24

When the Bit9 value of Parameter
Availability is O, the size is 0, when the
value is 1, the size is 1 452

Table 22 — Details of application parameters

Field name Size (octets) Description
Control Block 4 0x0
Reserved1 1 Reserved 1
Reserved2 1 Reserved 2



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

IEC 61158-6-23:2014 © IEC 2014

— 51 -

Field name

Size (octets)

Description

Total Nodes

1

Total number of nodes

Network Type

1

Network type

Acyclic Times 2 Transient times
Supervisory Period 2 Monitoring time (in 1ms)
Reserved3 20 Reserved 3

Reserved4 16 Reserved 4

Reserved5 16 Reserved 5

Reservedf 16 Reserved 6

Table 23 — Details of LB/LW CM area and LB/LW CM a}\@)C\

Field name

Size (octets)

e N

LW CM Head Address

LW head\elative-agdnsgs \

LW CM Total Size

To?< \m{&o&v\ds in\LW setting rar

e

«Q

LB|CM Head Address

/L_\he\\d\tglem‘e Mre

LB|CM Total Size

NI N>

(:

sizZe/of LB.setting range (in 2 octe
nj s)/\

LBJLW CM Table List

/-\
N

'S
X o
/§>
2
L\

Féra@er)t\a?e list of LB and LW

LW CM Head Address Of Node

relative address in each node

LW CM Size

(

g‘ge of LW in each node (in 2 octet unitp

-~

LB CM Head Addressmde/\

S

\ﬁ% head relative address in each node

LB CM Size

AN#),/

AN
Nl 4

Size of LB in each node (in 2 octet unitq)

‘ %\& M 1 area and LX/LY CM 2 area

Size (octets)

Description

Mapter Node Nué\Qel\

1

Master node number

Regerved < \ S 3 Reserved
LY |cy Aead Address ™\ 2 LY head relative address
LY CMM% \\/ 2 Total number of words in LY setting range
LX|CM Headh&dr\ess 2 LX head relative address
LX|CM, Total Size 2 Total number of words in LX setting ranpe
LXI|LY.€M Table List 1440 Parameter table list of LX/LY
(T2 X 120)
LY CM Head Address Sent 2 LY head relative address sent by each
Node
LY CM Size 2 LY size sent by each node (in 2 octet
units)
LX CM Head Address Master 2 LX head relative address received by the
Received master node
LX CM Head Address Received 2 LX head relative address received by each
node
LX CM Size 2 LX size received by each node (in 2 octet
units)
LY CM Head Address Master Sent 2 LY head relative address sent by the

master node
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5.2.10.10 evenPadding

This field is only used when the data field is an odd number octets. The value is 0x00.

5.2.10.11 dcs

Refer to 5.2.2.4.

5.2.11 Dummy-PDU

5.2.11.1 falArHeader

Refer|to 5.2.1.

5.2.11.2 dummyData

This field contains dummy data. The size is 28 to 1 482 octets. The

5.2.11.3 dcs

Refer|to 5.2.2.4.

5.212| Transient2-PDU
5.2.12.1 falArHeader

Refer|to 5.2.1.

5.2.12.2 |

N

This field specifies the data oo data){in octets).

5.2.123.3 gcntQ
This fleld represents

value |is decrements

es as a gate count. The default value is 0x0f. The

5.2.12.4

5.2.12.5 fno

This field is divided as follows:

Bit 7 Shows the identification of head frame. If the value is 0, it means that the
frame is a non-head frame. If the value is 1, it means that the frame is a head
frame.

Bit 6..0 Shows the divided frame number. The value 0 means that the frame was not

divided. The values from 1 to 7, shows the divided frame number. The divided
frame number starts from the same value of the number of division, and is
subtracted in sequence.

For example, in a 3-divided frame, the order of frame numbers is: 3, 2, 1.
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5.2.12.6 dt
This field is divided as follows:
Bit 7 Shows the priority. When the value is 0, it means that the priority is low. When
the value is 1, it means that the priority is high.
Bit 6 Shows the presence of response frames. When the value is 0, a response
frame is required. When the value is 1, it is not needed.
Bit 5..0 Reserved for future use.
5.212,7 da
This fleld contains the node number of a relay node. When a destination is in'the
network, this field identifies the node number of the destination.
5.2.14.8 sa
This fleld contains the node number of a relay node. When a dg in the
network, this field identifies the node number of the source
5.2.12.9 dat

This field contains the target application type. T

5.2.12

This f

5.2.12

This f

.10 sat

eld contains the source applicati@

11 dmf

eld contains the inatj ~Th¢ values are described in Table 25.

ination module flag

same

same

Module narpé\ » Description

0 \ nsﬁm\the\n-eﬁvork module
1 \ \ In%}}e controller
5.2.12.12

This field contains t

source module flag. The values are described in Table 25.

5.2.1213 dna

This fi

eld contains the network number of destination node.

5.2.12.14 ds

This field contains the node number of destination node.

5.2.12.15 did

This field is divided as follows:

Bit 10..15 System area (stores the destination node number)

Bit 0..9 Identification number of target. The value is fixed as Ox3FF.
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5.2.12.16 sna

This field contains the network number of source node.

5.2.12.17 ss

This field contains the node number of source node.

5.2.12.18 sid

This field is divided as follows:

Bit 10..15 System area (Stores the source node number)
Bit 0..9 Identification number of source. The value is fixed as 0x3FF
521219 11

This fleld specifies the data length from ct to data (in octet)

5.2.12.20 ct
This field contains the command type as shown in-Jabl :
Tablé 26 @d t pe@

Command type /A D§s\cription
0xqo Unavailable  \ (N "\ \
NS
0xq2 N Reserved ~ )
0xq3 (| Reseqed \ N N\
0xQ4 & ) Get &m&y\acckis\inﬁrmation
0x(¢5..0x07 L Kevere A\
oxds AN RO /

AN RN
0xdA.oxQE \ T\ |\Resewed
O0xQF \ \ \ éeserved
0x10 ) \ Read memory
0x11 Reserved
0x12 Write memory
0x13..0x5F Reserved
0x60..0x7F Vendor specific
5.2.12.21 rsv

This field is reserved for future use. The value is 0x0.
5.2.12.22 aps
This field is divided as follows:

Bit 8..15 Task number. The range of values is 0..255.

Bit 0..7 Identification number of source application. The range of values is 0..255.
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5.2.12.23 data
5.2.12.23.1 Overview

This field contains the transient data. The structure of the transient data depends on ct (refer
to 5.2.12.20).

5.2.12.23.2 Get memory access information

When requesting a get memory access information, this area is not used. The structure of the
response is shown in Figure 2. The definition of attribute is shown in Figure 3. The definition
of the access code is shown in Figure 4.

15 1110 8 76 0

vvvvv p{ ‘ Error location ‘ ‘ Error code

0: No error
Other than 0: Error

0: Warning error
1: Major error

Grouped by each network hi
Data link layer
Application layer is ag

Optional depending on each vend

[Bit configuration]

RSTS L c |
H Access code|
oF| ok | op| oc| oB{ oA} 09[%a8[No7 >06 05| oal 03|z | ol
Available |7 >
access — \ :
code list \\/ :

(32 octets)

M 30
40

Name <

device 50

(4 octets) /\ S 60

70
The numb
of a<:cess<\\lii / 80

point:
= 90

U\ § A0

< v °f\§\> oo

(4 stets) DO
The numbeN EQ
of access H FHA FO
points

/ 0-llnavailable access code

1:Available access code

Figure 2 — Structure for memory access information retrieve response
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0: Internal information

1: External information

(Controller)

Access unit
00: Bit
01: Byte
10: Word
11: Double word

An ex
ofac

Figure 3 — Attribute definitions

7 6 5 4 3 2

. Word | \_ Bitdata
‘ Retain ‘ Status data_~_Olput | InDIg
L NI

Link ‘ Counter Timer

»
>

Type

ample of a network module me
bntroller memory access code is d

Table 27 — Access 'codes of netwark’'module memory

/\

ample

orNontents Access code
Bu Standaxd buster—" 0x00
Stqtus buffer <> K teIWe node 0x40
shbuffer
Link buffer “Relidom Access bufer 0x20
Link Device NLink ifiput 0x21
Link output 0x22
Link register 0x24
Link special relay 0x63
Link special register 0x64
NOTE (Specific and property values are vendor dependent.
Table 28 — Access codes of controller memory
Type
Memory contents Access code 5
Input relay 0x01 X
Output relay 0x02 X
Special relay 0x43 X
Special register 0x44
Internal relay 0x03 X
Latch relay 0x83 X
Timer (contact) 0x09 X
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Type
Memory contents Access code 5
Timer (coil) 0x0A X
Timer (current value) 0x0C
Retentive timer (contact) 0x89 X
Retentive timer (coil) 0x8A X
Retentive timer (current value) 0x8C
Counter (contact) 0x11 X
Counter (cail) 0x12 X

Colinter (current value) 0x14 r\

Dala register 0x04 (\\

Filg register 0x84 (

Link relay 0x23 N \ x
Link register 0x24 \ . \

Link special relay 0x63 \ \ X X
Link special register 964 N \

NOITE Device memory name, number and access ran%r% @epen t.\/

5.2.12.23.3 Run

The s{ructure when requesting RUN is(sho

-

0
M 1

Q (/‘léa{moé‘e\ ;
<S\igr§t\flo}1\mo}e/\ ------ « - 0: No device clear
\) 1: Clear all but the retainable range

0: Normal RUN
1: Forced RUN

2: Clear all

> 0: Fixed
Figure 5 — Structure for RUN request

The s{ructure when responding is shown in Figure 6.
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15 1110 8 76 0
ﬁ Error location ‘ ‘ Error code

0: No error

Other than 0: Error
(Optional depending on
each manufacturer)

0: Warning error
1: Major error

Grouped by each network hierarchy
Data link layer

5.2.13.23.4 Stop

The sfructure when requesting STOP is shown in Figur

shown in Figure 8.

Figure 6 — Structure for RUN response

A nplecationlavieric accioanad
PP OtUTT Iy Cr 19 aSSigricu

Optional depending on each vendor

Mode

L X

yen respong

%

RSTS

s

ANormal STOP
1: Forced STOP

S ufor TOP request

8 76 0

Error location

‘ Error code

0: No error

Other than 0: Error
(Optional depending on
each manufacturer)

0: Warning error
1: Major error

Grouped by each network hierarchy
Data link layer
Application layer is assigned

5.2.12.23.5 Read memory

Optional depending on each vendor

Figure 8 — Structure for STOP response

ing is

The structure when requesting batch memory read is shown in Figure 9. The structure when
responding is shown in Figure 10.
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i L

Quantity H »1 point
Attribute

Access code

Address

T R P Specifying bit: 16 to 7680 points
Specifying word: 1 to 480 points

L
H
Number of ~ L|
H

points

Figure 9 — Structure for batch memory read reque

RSTS 7L
H

Data area

960 octets

R
@%%V

Figure 10 — Structure for batch memory read response

9/

The structure when requesting random memory read is shown in Figure 11. The structure
when responding is shown in Figure 12.
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Quantit L
Y HOO » 2 to 160 points

Attributes

Access code

Address L

H

Read L

size Ho » Specifying bit: 1-7680
Specifying word 1 480
Total: 960 (in octet)

ﬂu r\u
Attributes

Access code

Address  L|
H
Read L
size
Figure 11 — Structure for ra mory read request

Dat a'&/\ /first point > Word

ostets Stored data information
Points X 2
octets

Q\ Second point Byte
Stored data information

Points X 1
octets

%

n-th point
Stored data

Figure 12 — Structure for random memory read response
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5.2.12.23.6 Write memory

The structure when requesting batch memory write is shown in Figure 13. The structure when
responding is shown in Figure 14.

Quantit L
Y HOUUU > 1 point

Attribute
Access code

A alal
MAUUTITOoOS

=
H
Numberof L o _
points Ho P Specifying bit: 16 to 7680 po
Specifying word: 1 to 480 py
Data area
960 octes

Q

Q re 13 —Strusturesfor batch memory write request

N 1110 8 76 0

< S \L Error location ‘ ‘ Error code
0: No error
Other than 0: Error
(Optional depending on
each manufacturer)

0: Warning error

I'. VidjUl ©TTUI

Grouped by each network hierarchy
Data link layer

Application layer is assigned

Optional depending on each vendor

Figure 14 — Structure for batch memory write response

The structure when requesting random memory write is shown in Figure 15. The structure
when responding is shown in Figure 16.
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9,

Quantity TI:| ------ » 2 to 100 points
Attributes
Access code
Address L
H
Write L o _
size Hoo » Specifying bit: 1-7680
Specifying word: 1-480
Specitying octet: 1-960
“ A Total: 960 (in octet)
Attributes
Access code | i » Storing status
Address L Stored data 1
i QX
Write L
size H ~
........... a
Data area
320 octets

s

5 — Structure for random memory write request

15

RSTS

S .
& Stored data n

&
>

1110 8 76 0

L

‘ Error location ‘ ‘ Error code ‘

H

0: No error

Other than 0: Error
(Optional depending on
each manufacturer)

0: Warning error
1: Major error

Grouped by each network hierarchy
Data link layer
Application layer is assigned

Optional depending on each vendor

Figure 16 — Structure for random memory write response
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5.2.12.24 evenPadding

This field is only used when data field contains an odd number of octets. The value is 0x00.

5.2.12.25 dcs

Refer

5.2.13

to 5.2.2.4.

NTNTest-PDU

5.2.13.1 falArHeader

Refer

5.2.13

This f
mean

5.2.13

Refer

5.2.14

5.2.14.2 seqNumber

Refer

5.2.14

This f
memo

to 5.2.1.

.2 ntnTestData

ng.

.3 dcs

to 5.2.2.4.

CyclicDataWw-PDU
5.2.14.1 falArHeader
Refer|to 5.2.1.

to 5.2.10.3.

3 byte@

it

eld contains test dummy data. The size is from 28 to 1 482 Sy v h

Table 29 - byteValidity

as no

hared
of

Octet of wData

0 \ first octet

1 second octet

third octet

fourth octet

third octet from end

second octet from end

2
3
4 fourth octet from end
5
6
7

last octet

5.2.14.4 dataSize

This field specifies the cyclic data size. The range for this value is 0x0..0x16F. The size is
specified in the number of groups of 4 octets, and the first 4 octets and the last 4 octets with
byteValidity also included in the size.
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5.2.14.5 offsetAddr

This field specifies the offset address of LW in octets. The range for this value is

0x0..0x3FFFC with only multiples of 4 permitted. That is, the value of Bit 0..1 is 0.

5.2.14.6 exSeqNumber

This field identifies the sequence number for the fragmented data. The range for this value is

0x0..0xFFFF. When this field is in use, seqNumber value is 0x7F.

5.2.14.7 reserved

This field is reserved for future use. The value is 0x0.

5.2.14.8 wData

This fleld contains the LW data. If data value is less than 16 octet
filled With 0x00.

5.2.14.9 evenPadding

This fleld is only used when wData is an odd numbey

5.2.14.10 dcs

Refer|to 5.2.2.4.

5.2.15| CyclicDataB-PDU

5.2.18.1 falArHeader
Refer|to 5.2.1.

5.2.15.2 seqb@

Referjto 5.2.14.2 %

5.2.13.3

Refer |to.

5.2.18.4 dats

Refer|to, 5214 .4.

he value is 0x

(¢

ing is

5.2.15.5 offsetAddr

This field specifies the offset address of LB in octets. The range of the value is 0x0..0x3FFFC

with only multiples of 4 permitted. That is, the value of Bit 0..1 is 0.

5.2.15.6 reserved1

This field is reserved for future use. The value is 0x0.

5.2.15.7 reserved2

This field is reserved for future use. The value is 0x0.
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5.2.15.8 bData

This field contains the LB data. If data has less than 16 octets, the padding is filled with 0x00.

5.2.15.9 evenPadding

This field is only used when bData is an odd number of octets in length. The value is 0x00.

5.2.15.10 dcs

Refer to 5.2.2.4.

5.2.16| CyclicDataOut1-PDU
5.2.16.1 falArHeader

Refer|to 5.2.1.

5.2.16.2 segNumber

Referjto 5.2.14.2.

5.2.16.3 byteValidity
This field is not used. The value is 0x@
5.2.14.4 dataSize
Referjto 5.2.14 .4.
Q0.

5.2.14.5 offsetAddr

This field is not @

5.2.14.6 reserve

This field is reserxed \T

5.2.1.7

This fleld i 1. Thealue is 0xO0.

5.2.14.8

This fleld*contains the LY 1 data sent by the master node to all receiving nodes. If the vg

the data is less than 16 octets in length, the padding is filled with 0x00.

5.2.16.9 evenPadding

lue of

This field is only used when out1Data is an odd number of octets in length. The value is 0x00.

5.2.16.10 dcs

Refer to 5.2.2.4.

5.217 CyclicDataOut2-PDU
5.2.17.1 falArHeader

Refer to 5.2.1.
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5.2.17.2 segqNumber

Refer to 5.2.14.2

5.2.17.3 byteValidity

This field is not used. The value is 0x00.

5.2.17.4 dataSize

Refer to 5.2.14.4.

5.2.17.5 offsetAddr

This field is not used. The value is 0x00.

5.2.171.6 reserved1

This field is reserved. The value is 0x0.

5.2.171.7 reserved2

This field is reserved. The value is 0x0.

5.2.171.8 out2Data

This fleld contains the LY2 data sent by
this data is less than 16 octets in lengt

de to all receiving nodes. If the vdlue of

5.2.17.9 evenPadding

This fleld is only used 0x00.

5.2.17.10 dcs Q

Refer|to 5.2.2.4.

5.2.18
5.2.18.1

Refer|to 5.2.1(

5.2.184.27, seqNumber

Refer to 5.2.14.2.

5.2.18.3 DbyteValidity

Refer to 5.2.14.3.

5.2.18.4 dataSize

Refer to 5.2.14 4.

5.2.18.5 offsetAddr

This field specifies the offset address of LX in octets. The range of the value is 0x0..0x3FFFC
with only multiples of 4 permitted. That is, the value of Bit 0..1 is 0.
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5.2.18.6 reserved1

This field is reserved. The value is 0x0.

5.2.18.7 reserved2

This field is reserved. The value is 0x0.

5.2.18.8 in1Data

This field contains the LX1 data sent by each sending node to the master node. If the value of
the data_is less than 16 octets in Ipngth the padding is filled with 0x00

5.2.18.9 evenPadding

This field is only used when in1Data is an odd number of octets in | \Thewa 0K00.

5.2.18.10 dcs

Refer|to 5.2.2.4.

5.2.19| CyclicDataln2-PDU

5.2.19.1 falArHeader
Refer|to 5.2.1.
5.2.19.2 segNumber

Refer|to 5.2.14.2.

5.2.19.3 byteValidit

Refer|to 5.2.14.@

5.2.19.

Refer|to 5.2.

5.2.19.

This fleld spe€ e offset address of LX in octets. The range of the value is 0x0..0x3FFFC
with oply muitiples~af 4 permitted. That is, the value of Bit 0..1 is 0.

5.2.19.6\" reserved1i

This field is reserved. Set to 0x0.

5.2.19.7 reserved2

This field is reserved. Set to 0x0.

5.2.19.8 in2Data

This field contains the LX2 data sent by each sending node to the master node. If the value of
the data is less than 16 octets in length, the padding is filled with 0x00.

5.2.19.9 evenPadding

This field is only used when in2Data is an odd number of octets in length. The value is 0x00.
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5.2.19.10 dcs

Refer to 5.2.2.4.

5.3 FALPDU type F elements encoding
5.31 FALARHeader
5.3.1.1 arFType

This field shows the PDU types described in Table 30.

IEC 61158-6-23:2014 © IEC 2014

Table 30 — afFType (\
Value Description A(\\ (\
0xq0..0x06 Used in type C { \ \
0xQ7..0x09 Reserved for future use /\\ \
0x10 persuasion-PDU \ \\ \ \/
ox{1 testData-PDU NN\ )
ox{2 testDataAck-PDU / N\
ox{3 setup-PDU /\( §7 i \ A
ox{4 setupAck-PDU /\& XV/ (\ ‘ \>
ox{5 token-PDU N\ N\ N\ <N )
0x16..0x1B Reserved for futy;;Jse \
ox{c timer-PDU [ >
ox{D..0x1F Redervegforfutlve usa () N
0x40 ~| myStatis-PDU )
0x41 | ['Resetved fox fultire use_
0x342 < B trans{ent&DU \/
0x43 ¢ vansiensackPou
0x34 (\ bﬁd\N\type C>
0x45 A\ {Yanstent2-POU
0x3 6..0}%7\ \ RWd for future use
0xgs < N X\ | paramCheck-PDU
0x39 s \ parameter-PDU
0x4A..0x3F \/ Reserved for future use
0x40 measure-PDU
0x4t measureAck-PDY
0x42 offset-PDU
0x43 update-PDU
0x44..0x7F Reserved for future use
0x80..0x81 Used in type C
0x82 cyclicDataRWw-PDU
0x83 cyclicDataRY-PDU
0x84 cyclicDataRWr-PDU
0x85 cyclicDataRX-PDU
0x86..0x8B Reserved for future use
0x8C..0x8F Used in type C
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Value Description

0x90..0xFF Reserved for future use

5.3.1.2 dataType

This field indicates the data type, the values of which are per arFtype as described
in Table 31.

Table 31 — dataType

arFtype Value Description
0x10..0x15 0x00 Reserved for future use (
0x01 Transmission control /\\ (\
0x02..0xFF Reserved for future use\ \ >
0x1C 0x00 Reserved for futuéuse \ \ S
0x01 Transient tra@/ﬁﬂ{s\l\{n (%Q(ﬁs specific)

0x02..0xFF Reserved-for fliture US&0) \ ./
0x40 0x00..0x01 Reseﬁed  far fu}u@}s\ >

0x02 mg{n/lsél}/n Ntr&\@iagnostics)
0x03..0xFF ( ’*es?rved for ty e‘l{Sﬁ>

0x42 0x00..0x06 NReseryet A0k futurg/use

0x07 ﬁ \l’\éxksm\t\Qansmlssmn (type F specific)
O}QS \ & Trés{}xkt})ansmlssmn (drive specific)
@(09 ( _)Tr@s)}nt transmission (safety specific)

N
0xM OXFF (| | Rederved for future use
OXOBSBXEF \ Transient transmission response

OxOO&Q(O(& Reserved for future use
Ox\4\ \/\ Transient transmission (CP8/1, CP8/2 compatiblg

<\ 0& W Reserved for future use
0x48-0x29 \ ?b\o }»502 Reserved for future use

0x3

w

[¢)]

0x2

~

0x03 Cyclic transmission setting

0x04..0xFF Reserved for future use

0x42-0x85 0x00 Cyclic transmission

0x01..0xFF Reserved for future use

5.3.1.3 varField
5.3.1.3.1 Overview

This field contains the fields listed in Table 32 which are per arFtype as described

Table 32 — varField

arFtype Field used
persuasion-PDU persPriority
testDataAck-PDU nodeType
testData-PDU reserved1
setupAck-PDU
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arFtype Field used
timer-PDU
setup-PDU nodeld
token-PDU reserved2
cyclicDataRWw-PDU
cyclicDataRY-PDU
cyclicDataRWr-PDU
cyclicDataRX-PDU
measure-PDU
mepsureAck-PDU
offget-PDU
update-PDU /\ “
myptatus-PDU nodeld \/
syncFlag
nodeType /\ N
trapsient1-PDU nodeld \ \/
trapsientAck-PDU connectioninfo
trapsient2-PDU

5.3.1.8.2

range

transmission cont

5.3.1.8.3

This field indicat

persPriority

nod

Table 33 — nodeType

transiwission control manager is selected
alue 0x0 indicates that the node is n

values are specified in Table 33.

. The
pt the

\QM Description
oxdo..ox2F \ Used in type C
0x30 Master station
0x31 Reserved for future use
0x32 Local station
0x33 Intelligent device station
0x34 Remote device station
0x35 Remote 1/O station
0x36..0xFF Reserved for future use
5.3.1.3.4 reservedi

Reserved for future use. The value of each octet is 0x00.
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5.3.1.3.5 nodeld

This field contains the node identifier. The transmission control manager determines the node
identifiers of nodes other than the transmission control manager, and sets the values using
the setup-PDU. The range of values are 0..255. When a node number has not been set, the

value is 255.

5.3.1.3.6 reserved2

This field is reserved for future use. The value of each octet is 0x00.

5.3.1.3-4——syncFlag

Each pit has the following meaning:

Bits 7..1 Reserved for future use. The value is 0.

Bit 0 Indicates the synchronization flag. The value is 1 whe
notification of the synchronization timing, and 0 at

5.3.1.8.8 connectioninfo
This fleld identifies the f-transientData-PDU to be tfan A g token is kept.
one tgken is kept and a duplicate non-cyclic tra iSSi having the same destad

the sagme connectioninfo is received,

5.3.1.8.9 reserved4

This field is reserved for future use. Th et is 0x00.

5.3.1.8.10 srcNode

This field contain:the her of the source node.
5.3.1.3.11 protocolVerTy

Each

Table 34 — ProtocolVerType

When
ir and

Value Description
0x0 type C
0x1 type F
0x2..0xF Reserved for future use

5.3.1.3.12 reserved

This field is reserved for future use. The value of each octet is 0x00.

5.3.1.3.13 hec

This field contains an error detection code that targets DestAddr of DLPDU. The DLPDU

definitions are as follows.
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DLPDU ::= SEQUENCE {

preamble Preamble,
sfd SFD,
destaddr DestAddr,
srcaddr SrcAddr
It LT,
disdu FAL-PDU,
fcs FCS
}

Preamble ::= OctetString (SIZE (7))

SFD :f= OctetString (SIZE (1))

DestAfldr ::= MACAddress

SrcAd@lr ::= MACAddress
LT ::f Unsignedlé6
FCS :f= OctetString (SIZE(4))

The generating polynomial is X2 +x 2+ x 2 +x 2+ x O+ x 12+
5.3.2 Persuasion-PDU

5.3.2.1 falArHeader

Refer|to 5.3.1.

5.3.2.2 reserved1

This field is reserved for futs ach octet is 0x00.

5.3.2.3 myP@

This field indicates’th

gt communication ports held by the node.

5.3.2.4

This fleld gon

5.3.2.p

This fleld contains model code which is vendor specific.

5.3.2.6 reserved2

This field is reserved for future use. The value of each octet is 0x00.

5.3.2.7 dcs

This field contains the error detection code that targets destaddr of DLPDU to the previous
field of dcs. For DLPDU definitions, refer to 5.3.1.3.13.

The generating polynomial is X2 x 20 +x 2322 x O x P T O B e X 1

5.3.3 TestData-PDU
5.3.3.1 falArHeader

Refer to 5.3.1.
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5.3.3.2 tmMacAddr

This field contains the MAC address of the transmission control manager.

5.3.3.3 srcPort

This field contains the transmission source port number of the testData-PDU. The value 0 is
invalid.

5.3.3.4 reserved

This field is reserved for future use. The value of each octet is 0x00

5.3.3.p dcs

Referfto 5.3.2.7.

5.34 TestDataAck-PDU

5.34.1 falArHeader

Refer|to 5.3.1.

5.3.4.2 tdSrcMacAddr
This fjeld contains the MAC address © 3 isSion e node of the testDatg-PDU

included as the srcaddr in DLPDU in the W ee PDU. The target is the testData-
PDU that served as the impetus for trapsm ataAck-PDU.

5.3.4.8 tdSrcPort

2 transmission source node of the testData-
sived testData-PDU.

This fleld contains the
PDU that is inclu a

5.3.4.]1
This fle

5.3.4.9

tdRcvPo.

5.3.4.6

Refer [t0.573.2.3.

5.3.4.7 tokenKeepTime
This field specifies the maximum value of the duration the node keeps a token after token

passing starts. The node notifies the transmission control manager of the token keep time
using this field.

Each bit has the following meaning:

Bit 15: Reserved for future use. The value is 0.

Bits 14..0: Indicates the time setting. The unit is 1 ys. The range of values is 1..32 767.

NOTE The token keep time start and end points are the same times as those of the token-PDU. If the start point
is the receiving start time of the token-PDU, the end point is the transmission start time of the token-PDU. If the
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start point is set as the receiving completion time of the token-PDU, the end point is set as the transmission
completion time of the token-PDU.

5.3.4.8 reserved2

This field is reserved for future use. The value of each octet is 0x00.

5.3.4.9 myConnectStatus

This field indicates the status of the each port. The field is used to show the status of 24 ports,
maximum, using four bits for each port. The field shows the status of port 1 in bits 3..0 and
the status of port 2 in bits 7..4 of the first octet. The field shows the status of port 3 in bits 3..0
and t < OthUO Uf pUIt 4 ;II blto 7..4 Uf thc OC\JUIId uutct. S;III;:GI:)’, t:-lU flc:d thcll UoTo U tO 12

octets| to show the statuses of 24 ports. Each bit of one octet has the folloy ueanings

Each pit has the following meaning:

Bits 7..6: Reserved for future use. The value is 0.
Bits 5..4: The values are in accordance with Table 35.
Bits 3..2: Reserved for future use. The value is 0.
Bits 1..0: The values are in accordance with Tab}é 35.

e ek el dd
Value \Qesc}ip{ic_)y

004 Link down

F
o1l Link up (1 Gbpsk \ g, N\ O\
104 ﬁ&ese}\xeéfor mn\%\use\) \\/

114 [\ Reé&vedf r tur%e

5.3.4.10 dcs 3

Refer|to 5.3.2.7.

5.3.5
5.3.5.1

Refer|to 5.3.1(

5.3.5.p tokenDstMacAddr

This field specifies the MAC address of the next node that will keep the token on the token
passing path. The transmission control manager transmits the setup-PDU that set the MAC
address of the token-PDU transmission destination in this field to the node that serves as the
token-PDU transmission origin. The MAC address specified in this field is kept in the node
that received the setup-PDU.

After token passing begins, the transmission control manager becomes the first node to hold
the token. The node that holds the token transmits its own data and then transmits the token-
PDU with the MAC address specified in this field in the tokenDstMacAddr. The node that
receives the token-PDU determines whether or not its own node MAC address and the
tokenDstMacAddr of the token-PDU match and, if so, assesses that the token-PDU is
addressed to its own node address. A node that receives a token-PDU addressed to itself
becomes the node that holds the token.


https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

IEC 61158-6-23:2014 © IEC 2014 - 75—

5.3.5.3 reserved1

This field is reserved for future use. The value of each octet is 0x00.

5.3.5.4 leaveTimerValue

This field specifies the setting value of the LeaveTimer. The transmission control manager
enters the LeaveTimer value to be set in a node other than the transmission control manager
in this field of the setup-PDU to be transmitted. The value of this field is set in the node that
receives the setup-PDU as the LeaveTimer value. The LeaveTimer is used to measure the
duration of detection of disconnection of its own node.

The bfts of this field have the following meanings:

Bit 15: Reserved for future use. The value is 0.

Bits 14..0: Leave Timer value. The value range is 1..32 767. The

5.3.5.p portUsage

This fleld indicates the enabled/disabled setting of the i eception function |of the
port that is associated with the node. A disabled port means¢tha port does not ugse DL
service. The values used are in accordance with

In a node with two ports that receivetsetti 3 d7disabled status of the ports
of the|node is determined in accordance_wi : ¢ that has three or morg ports
that received setting values enables all ing the specified setting values.

Value

NN,
oxdo (| Ehabieoth ports\ N\
0xQ1 \) Enabﬂe\poNorhy\Mdisable all other ports.

0xQ2 /\< Eréb{e 0] Wand disable all other ports.

Description

—

5.3.5.p

This f

5.3.5.

5.3.5.7.1 multipleTransmit

This field specifies the number of times the node that is holding the token repeatedly performs
transmission of FALPDUs other than the token-PDU. The range of values is 1..255. 0 is not
valid.

When this field contains the value 1, the node that holds the token transmits the myStatus-
PDU, f-cyclicData-PDU, and f-transientData-PDU, then lastly transmits the token-PDU,
causing the node to no longer hold the token. If not applicable, the node skips the f-
transientData-PDU. The token holding node repeatedly transmits the myStatus-PDU, f-
cyclicData-PDU, and f-transientData-PDU the number of times specified in this field, after
which it transmits the token-PDU.

NOTE For example, when an intelligent device station that specifies 2 in this field becomes the token holding
node, the station transmits the myStatus-PDU, cyclicRWr-PDU, cyclicRX-PDU, and transient1-PDU, and then once
again transmits the myStatus-PDU, cyclicRWr-PDU, cyclicRX-PDU, and transient1-PDU, followed by the token-
PDU.
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5.3.5.7.2 framelnterval

This field specifies the interval after token-PDU reception to myStatus-PDU transmission. The
value range is 1..255. 0 is not valid. 1 indicates that transmission is to be performed based on
an interval equivalent to the gap between frames, resulting in the shortest Ethernet frame
transmission interval. 2 indicates that transmission is to be performed based on an interval of
one frame added to the token-PDU plus the gap between frames before and after that frame.
When 2 or higher is specified, the value indicates that transmission is to be performed based
on an interval of the token-PDUs of a number of frames equivalent to the specified number
minus one, plus the gap between frames before and after each frame.

5.3.5.7.3 __reserved

This field is reserved for future use. The value of each octet is 0x00.

5.3.5.Y.4 multipleTokens

This field specifies the number of times transmission of th < Mmitted
durind one token holding period. The value range is 1..255. Q_is 'nvaI| A ised.

3t holds
en-PDU,

NOTE | For example, when an intelligent device station specifies
the token, the station transmits the myStatus-PDU, cyclicRWr-PD
and thgn transmits the token-PDU once again.

5.3.5.8 reserved3

This field is reserved for future use. The

5.3.5.9 dcs

Refer|to 5.3.2.7.

5.3.6 SetupAck-P

5.3.6.] faIAr

Refer|to 5.3.1.

5.3.6.2

Each i

Bits 7..2» Reserved for future use. The value is 0.

Bits 1%.0¢ pecifies 1/0 type.

00 = mixed (input and output share the same address)
01 = input

10 = output

11 = composite (input and output with unique addresses)

5.3.6.3 fwVersion

This field specifies the firmware version.

5.3.6.4 DeviceType

This field specifies the device type.

5.3.6.5 reserved1

This field is reserved for future use. The value of each octet is 0x00.
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5.3.6.6 vendorCode

Refer to 5.3.2.4.

5.3.6.7 modelCode

Refer to 5.3.2.5.

5.3.6.8 rySize

This field specifies the RY size (number of octets).

5.3.6.9 rwwSize

This fleld specifies the RWw size (number of words).

5.3.6.10 rxSize

This fleld specifies the RX size (number of octets).

5.3.6.11 rwrSize

This fleld specifies the RWr size (number of words).
5.3.6.12 reserved2
This field is reserved for future use. The O ctet is 0x00.

5.3.6.13 availableFuncs

Each pit has the following m

Bit 0:

5.3.6.14

This field is reservedfor future use. The value of each octet is 0x00.

5.3.6.T5 dcs

Refer to 5.3.2.7.

5.3.7 F-Token-PDU
5.3.71 falArHeader

Refer to 5.3.1.

5.3.7.2 tokenDstMacAddr

This field contains the MAC address of the token-PDU transmission destination node. Each
node assesses whether or not the tokenDstMacAddr and the MAC address of its own node
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match when the token-PDU is received and, if so, assesses that the token-PDU is addressed
to its own node and becomes the node that holds the token.

5.3.7.3 tokenSegqNumber

This field contains the sequence number of the token-PDU. The value range is 1..255.

The transmission control manager assigns a different sequence number for each token
passing. Each node discards the second and subsequent token-PDUs having the same
tokenSegqNumber values when token-PDUs having the same tokenSegNumber are received.
In nodes other than the transmission control manager, the values shall not be changed. In

o . . % H H 4 ] +h tal PPOLL L H . =y
node ouTCT aTaTT T A TSTTTS STUTT CUTT UT TITaiTayg T, UTS TURTT T T DU TTaviTy arec—santeva ue as

the tokenSeqNumber value of the token-PDU received is transmitted.

5.3.7.4 reserved1

This field is reserved for future use. The value of each octet is 0x00.

5.3.7.p tokenHopCounter

This fleld contains the token passing counter value.

The itted the transmission dontrol
mana . A node other thgn the
transn olding node shall add 1 fo the
token i - 3 performAransmission.

5.3.7.6

The tpken holding\nod he tokenHopCounter to assess whether pr not
transient trans i3 olding node can perform transient transmlission
when tokenHopCouhié ter and traAllows > 0.

After i J e transmission control manager, which becomes the [token
holdinjg node foxthe fi ansmits the token-PDU that specifies the first node to pg¢rform
transient tra sSMissi aAvailHopCounter. When the transmission control mgnager
become g node for the second and subsequent times, the transmiission
contrgl ntagag nits the token-PDU that sets the same value as the traLastHopCounter
of th geivéd in the previous token passing in the traAvailHopCounter pf the
token{PDU.

A node other than the transmission control manager that has become the token holding node
transmits the foken-PDU that has the same value as the fraAvailHopCounier value of the
received token-PDU.

5.3.7.7 traLastHopCounter

This field indicates the last transient transmission token passing counter. This is the
tokenHopCounter of the token holding node for which the traAllows has been set to 0 as a
result of transient transmission execution.

When the token holding node performs transient transmission and traAllows changes to 0, the
node shall transmit the token-PDU in which the tokenHopCounter value of the received token-
PDU is set in the traLastHopCounter.
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5.3.7.8 traAllows

This field specifies the number of times transient transmission is allowed. The number is
equivalent to the number of transient transmission frames that may be transmitted by the
token holding node.

The token holding node shall not transmit the transientData-PDU when traAllows of the
received token-PDU is 0. After transmission of the transientData-PDU, the token holding node
shall set into traAllows of the token-PDU to be transmitted a value equivalent to the value
minus the number of times the transientData-PDU was transmitted.

5.3.7.9——reserved?2

This field is reserved for future use. The value of each octet is 0x00.

5.3.7.10 dcs

Refer|to 5.3.2.7.

5.3.8 F-Measure-PDU

5.3.8.1 falArHeader

Refer|to 5.3.1.

5.3.8.p reserved

This field is reserved for future use. The va%of ed t is 0x00.
5.3.8.3 dcs

Refer|to 5.3.2.7.

5.3.9 F-Offse@

5.3.9.1

Refer|to 5.3.

5.3.9.2

This field is rese for future use. The value of each octet is 0x00.

5.3.9.8 SyncOffset

This field contains the measured transmission path delay value.

5.3.94 reserved2

This field is reserved for future use. The value of each octet is 0x00.

5.3.9.5 dcs

Refer to 5.3.2.7.

5.3.10 F-Update-PDU
5.3.10.1 falArHeader

Refer to 5.3.1.
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5.3.10.2 reserved

This field is reserved for future use. The value of each octet is 0x00.

5.3.10.3 syncOffset

Refer to 8.3.9.3.

5.3.10.4 reserved2

This field is reserved for future use. The value of each octet is 0x00.

5.3.10.5 dcs

Refer|to 5.3.2.7.

5.3.11| F-MyStatus-PDU
5.3.11.1 falArHeader

Refer|to 5.3.1.

5.3.11.2 segNumber
This fleld contains a sequential number repre ¢ isSion order of the myS§tatus-
PDU and f-cyclicData-PDU to be transmi f . Each bit has the following
meaning:

Bit 7: i j rames follow, 1 indicates that no

fra
Bits 6..0:
5.3.11.3 netN@er
This field contains the i f the node. The range is 1..239.

5.3.11.4

Each pit

Bits 15N Res€rved for future use. The value is 0.

Bit 11 ndicates the requirement of the delivery of the address table. O indicates
delivery required. This field is used only in the myStatus-PDU. For master
stations this value is 0.

Bit 10..9: Sequence number for the transient1-PDU for address table delivery. This field
is used only in the myStatus-PDU which is transmitted by the slave stations
excluding local stations. For master and local stations this value is 0.

Bit 7: Reserved for future use. The value is 0.

Bit 6: Reserved for future use. The value is 0.

Bit 5: Application error status. 0 indicates no error, and 1 indicates an error exists.
Used only with the myStatus-PDU transmitted by the master station. Not used
by and set to O for slave stations.

Bit 4: Application operation status. 0 indicates stopped, and 1 indicates running.
Used only with the myStatus-PDU transmitted by the master station. The slave
station uses 0.

Bit 3: Cyclic operation instruction. 0 indicates a run instruction, and 1 indicates a

stop instruction. Used only with the MyStatus-PDU transmitted by the master
station. Used by the master station to assign a cyclic run instruction to slave
stations. A slave station that receives the stop instruction discards received
cyclicDataRWw-PDUs and cyclicDataRY-PDUs, and stops transmission of
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cyclicDataRWr-PDUs and cyclicDataRX-PDUs. Slave stations do not use this

field.
Bits 2..1: Reserved for future use. The value is 0.
Bit O: Master station identification. 0 indicates that the node is not a master station,

and 1 indicates that the node is a master station.

5.3.11.5 cyclicStatus

When bit 8 is 1 and bits 9 and 10 are 0, cyclic transmission and reception are performed.
Each bit has the following meaning:

setfing, and 1
d by the

Bit 15: Cyclic operation instruction status, node specific. 0 indicates ru
indicates stop setting. It is used only with the myStatus-PDU transmitt

Bit 14: Cyclic operation instruction status, all nodes. 0 indicate§ op&

Bit 13: Reserved node setting status. 0 indicates that the

setting value of bit 16 of the received
does not use this field.

Bit 12:
e slave station. The
-PDU cmd. The master
Bit 11: i issi afi i tatus. 0 indicates confirmed, and
Bits 10..8: 3 ion“pana tus. The values used are in accordance
Bit 7: $ y 3 —O7indicates not stopped, 1 indicates cyclic

9,

Bit 6:

Bit 5:
Bi

Bit 3: Master station duplication status. 0 indicates no duplication, and 1 indicates
duplication. Used only with the myStatus-PDU transmitted by the slave station.

The slave station does not use this field.

Bit"2: Node number duplication status. 0 indicates no duplication, and 1 indicates
duplication. It is used only with the myStatus-PDU transmitted by the slave
station. The slave station reflects bit 17 of the received parameter-PDU cmd.
The master station does not use this field.

Bit 1: Cyclic transmission continuation not possible error. 0 indicates no error exists,
and 1 indicates an error exists that makes it no longer possible to continue
cyclic transmission.

NOTE For example, a hardware error or firmware error of its own node.

Bit 0: Reserved for future use. The value is 0.
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Table 37 — Cyclic transmission parameter hold status

Value Description
001b Received. Parameter normal.
010b Not received or ID mismatch.
011b Confirmation in progress.
100b Received. Parameter error.

5.3.11.6 nodeStatus

Each pit has the following meaning:

Bits 15..12: For future use. The value of bit 15 and bits 13..12 are 0.
Bits 11..10: Detailed application error status. The values are defined\in

Bits 9..8: Detailed application operation status. The master gtati

Bit 7: Reserved for future use.

Bit 6: Transient reception enabled/disabled
and 1 indicates reception enabled.

Bits 5..4:
Bit 3:
Bits 2..0:
lication operation status
Value Description

\ Dét{il&l@p%tion operation status notification not supported

<
1 /\ \ X{{plic\a&ion stopped
\ \ ApMon running

N
3 \ \ \ &Jplication user does not exist

Table 39 — Error detection status

Vatue Description
0 No error
1 Minor error
2 Major error
3 Severe error

5.3.11.7 errorCode

This field contains the code for errors that have occurred in the node.
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5.3.11.8 portStatus

This field indicates the status of four ports, using four bits each. Bits 3..0 and bits 7..4 of the
first octet indicate the status of the first port and the status of the second port, respectively,
and bits 3..0 and bits 7..4 of the second octet indicate the status of the third port and the
status of the fourth port, respectively. The first port is specified in portindex. Each bit of the
first octet has the following meaning:

Bits 7..6: Reserved for future use. The value is 0.
Bits 5..4: The values used are in accordance with Table 35.
Bits 3..2: Reserved for future use. The value is 0.
Bits 1..0: The values used are in accordance with Table 35.

5.3.11.9 portStatistics

This fleld contains the statistical information of four ports, usi
bits 7].4 of the first octet indicate the status of the first port and the s
respegtively, and bits 3..0 and bits 7..4 of the second octet indjca

and the status of the fourth port, respectively. The first porty
of the|first octet has the following meaning. The statis i

port iq 0.

Bit 7, 3:
Bit 6, 2:

Bit 5, 1:

Bit 4, 0:

5.3.111

5.3.11.11 creserved

This fleld’is reserved for future use. The value of each octet is 0x00

5.3.11.12 cyclicSequenceNumber

This field is used only with the myStatus-PDU transmitted by local stations. The master
station and slave station (not local station) do not use the bits, and set them to 0. The bits
are defined as follows:

Bit 7: Head identifier. 1 indicates the head of the cyclic transmission. 0 indicates that
the cyclic transmission is at some midpoint.
Bits 6..0: Sequential number divisor. For value 0, the sequential number is not divided. A

divided sequential number is derived through sequential subtraction starting
from the value of the number of division. For example, a divisor value of 3
yields a sequential number sequence of: 3, 2, 1.
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5.3.11.13 SlaveSpfEventinfo1

This field is used in combination with slaveSpfEventinfo2 when a slave station notifies the
master station of a slave-specific event that had occurred. In the myStatus-PDU transmitted
by the master station, the field indicates the reception status of the slave-specific event. In
the myStatus-PDU transmitted by a slave station, the field indicates the occurrence number of
the slave-specific event.

When the master station transmits the field, the value used is in accordance with Table 40.
The value is 0x00 at startup, and 0x01 after initialization completion. When the myStatus-PDU
is received from a slave station, a check is conducted to see if the received
slaveSpfEventinfo1 value has changed from the value previously received and, if sp, the
value [changes to 0x02. Once registration of the detailed code of the -specific |event
indicated by slaveSpfEventinfo2 of the received myStatus-PDU is the |value
changes to 0x01.

Table 40 — Slave-specific event receptnogz&tu
Value Descrm \\\ \
0xqo Initial state \ \ >
0xQ1 Waiting for reception / \
0x(2 Reception/Registration in pr/og{e%s } / %
0x{3..0xFF Notavailable fordse N N~ [ P >

When|a slave station transmits the field, ie*0x01..0xFF. When slaveSpfEventinfo1 of
the myStatus-PDU received from the mgste i is» 0x01 and slaveSpfEventinfoR has
changed from the previpus value ! transmits new slave-specific [event

information to the master . s ecific event information is transmifted to
the mpster station, theN umbkeris newly assigned to the slave-specific event to
be transmitted and registeréd. ation transmits the myStatus-PDU containing the
occurfence nump S Ke S§ entinfo1l and the detailed code of the glave-
specific event tok i

5.3.11.14 Slave§

This fljeld |s sethj with slave SpfEventinfo1 when a slave station notifigs the

mastelr stadj

In thel myStatus-PDUN tramsmitted by the master station, the field contains the slave-specific
event|reception*sounter value. The value is 0x0000 at startup and 0x0001 upon initialigation
comp?tion. The valué is incremented upon reception and registration process complefion of

the slavé-~specific event.

In the myStatus-PDU transmitted by a slave station, the value specifies the detailed code of
the slave-specific event.

For the method of use, refer to 5.3.11.13.

5.3.11.15 vendorSpfNodelnfo

This field contains vendor specific node information.

5.3.11.16 dcs

Refer to 5.3.2.7.
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5.3.12 F-CyclicData-PDU

5.3.12.1 Overview

The arFType indicates whether the PDU stores RWw, RY, RWr, or RX. In the following RWw,
RY, RWr, and RX descriptions, an arFType of 0x82 (CyclicDataRWw-PDU) refers to RWw,

0x83 (CyclicDataRY-PDU) refers to RY, 0x84 (CyclicDataRWr-PDU) refers to RWr, and 0x85
(CyclicDataRX-PDU) refers to RX.

5.3.12.2 falArHeader

Refer to 5.3.1.

5.3.12.3 segNumber

Referjto 5.3.11.2.

5.3.12.4 bothEndsValidity

This fleld indicates whether or not the first four octets and theNast faur oct

to be teflected in shared member. Each bit has the follow

s of cycData are
Bit 7: i \d, 0 indicates invalid.
Bit 6: 8 {ndicates valid, and 0

Bit 5: { ates valid, and 0 indicates
Bit 4: _ ( 3 &$. 1 indicates valid, and 0 indicates
Bit 3: ‘ idity i e first octet. 1 indicates valid, and 0
Bit 2: yalitigyNnTe ird from the first octet. 1 indicates valid, and 0

Bit 1: " ity i 7o 6 e Second from the first octet. 1 indicates valid, and 0

Bit 0: v i i of the first octet. 1 indicates valid, and 0 indicates invalid.

5.3.12.5

Each pit has

Bits 16-12: eserved for future use.

Bits*11..0: Indicates the size of RWw, RY, RWr, or RX. Specifies the size in units of four
octets. The first four octets and last four octets not to be written in
bothEndsValidity are also included in the size.

5.3.12.6 offsetAddr

This field specifies the offset address from the start of RWw, Ry, RWr, or RX. It is specified by
a value in units of four octets. That is, the value of bits 1..0 is 0.

5.3.12.7 reserved

This field is reserved for future use. The value of each octet is 0x00.
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5.3.12.8 cycData

This field contains the data of RWw, RY, RWr, or RX. When 16 octets are not filled, the value

is pad

ded with 0x00.

5.3.12.9 dcs

Refer

5.3.13
5.3.13

Refer

5.3.13
5.3.13

This field is reserved for future use. The value of each octef

5.3.13

Each

5.3.13

5.3.13

This field contains th
Dividedtransie ;

to 5.3.2.7.

Transient1-PDU
.1 falArHeader

to 5.3.1.

.2 traMsgHeader

2.1 reserved

.2.2 seqNumber

bit of this field has the following meaning:

Bit 7:
Bits 6..0:
2.3 datald

2.4 wholePa

This fleld specifi

5.3.13.

This ftLe'd spe

after lbeing divided. Inythe first PDU, the value is 0x00. In subsequent PDUs, the posi
the dgta with respect to the entire volume of transient data is specified by an offset ag
from the(start.

{OxFF.

Mmitted
ion of
dress

5.3.13.2.6 dataSize

This fi

eld specifies the transient data size in octet units.

5.3.13.2.7 dataSubType

This field specifies the data sub-type. The values are specified in Table 41. Refer to 5.3.1.2.

Table 41 — dataSupType of dataType (0x07)

Value Description

0x0000 Not applicable

0x0001 Reserved for future use
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Value Description

0x0002 System specific
0x0003..0xFFFF Reserved for future use

5.3.13.3 data
5.3.13.3.1 Overview

This field contains the transient data. The structure and size differ according to the dataType
of 5.3.1.2, and the dataSubType of 5.3.13.2.7. When the wholeDataSize of 5.3.13.2.4
exceeﬁl?s T466 octels, the transient data Is of the size indicated by dataSize of 5.3.13.2.5 from
the offfset indicated by offsetAddr of 5.3.13.2.5. When 16 octets are ndf . the . vdlue is
padddd using 0x00.

5.3.13.3.2 FieldSpecificTransient
5.3.13.3.21 opHeader
The sfructure of the opHeader is shown in Table 42.
Table 42 — ledSpemﬂcTrW
AN

cxfsiicy ,
command specifies the typ of fi

i We values used for each
dataType and dataSubTygpe i with Table 43. For the dataType,
refer to 5.3.1.2, And for theNdatqSub Rype, refer to 5.3.13.2.7.

sufCommand s eC|f|es the su&‘-\ mty\q‘i\/ealues for each command are in
rtn n use and con WXOOOO when the sub-command type is
Pwt Thw turn value when the sub-command type is
S
> rese ed}b\futm{\&e/'l'he value of each octet is 0x00.
destNetNumber ifiesxth t| ation network number. 0 indicates broadcast. For node
\or ation de very, the value 0 is used.

Field

resierved1

destNodeNu ber \bhefﬂ/estmanon node number. OxFFFF indicates broadcast. For node
orm ion delivery, the value is OXFFFF.

reservA\ \\\ resefrvéd for future use. The value of each octet is 0x00.

Ne?Ns\\r\ \ s)ecifies the transmission source network number.

NodeNum specifies the transmission source node number.

S

=
(¢

S

=
[¢]

reserved3 reserved for future use. The value of each octet is 0x00.

Table 43 — command (dataType: 0x07, dataSubType: 0x0002)

Value Description
0x00 Not applicable
0x01 Deliver node information(nodelnfoDist)
0x02 Reserved for future use
0x03 Get statistical information(statistics)
0x04 Acquires detailed node information(nodelnfoDetail)
0x05..0xFF Reserved for future use
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Table 44 — subCommand type for each command type

Value of Command Value Description
0x01 0x00 Request
0x03 0x00 Request
0x80 Response
0x04 0x00 Request
0x80 Response

5.3.13:3:222—fSTraData

The sfructure of this field differs according to the dataType and dataS For\the data
type, refer to 5.3.1.2. For the data sub type, refer to 5.3.13.2.7.

The structure of the Deliver node information is shown in Table

Field scri i}n\\\ \
sedNumber contains the delivery sequential (wm@ \)
maFterNetNumber contains the master statioy\@et\KM/mb/é}\

, , s W
maFterDewceType contains the rrg\ster\st\af{w dere typkg. )\/
malsterModeICode contains the masﬁsta}%\wde\l\c\we.\ﬁhe/r{odel code is vendor specific.

mapterVendorCode contains the master tion vendqr code. For the vendor code, refer to the
D;\vice Profile edition,

mapterNodeType ontaips/the mast sté\t"re.n)no e ype.
b Gontaigsfhe rastec statiannog
resferved1 res ved‘fo fure-dse

N G

malsterMacAddre K con}a'gn the\@s\tﬂsta ion MAC address.
reserved? \) reserﬁQd fb\futu}\u}e./

dataNum < \nw of node information deliveries.

mepsage co alwde information as specified in Table 46. The node information of
\e quantityindicated in dataNum is continuous.

46 Structure of Deliver node information — message

Description
no eNumber contains the node number.
reseryedi reserved for future use. The value of each octet is 0x00.
availableFuncs Refer to 5.3.6.13.
reserved?2 reserved for future use. The value of each octet is 0x00.
netNumber contains the network number.
deviceType contains the device type.
modelCode Refer to 5.3.2.5.
vendorCode Refer to 5.3.2.4.
nodeType contains the node type.
reserved3 reserved for future use.
macAddress contains the MAC address.
reserved4 reserved for future use. The value of each octet is 0x00.
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There are no fields for the Get statistical information request. The structure of the Get
statistical information is shown in Table 47.

Table 47 — Structure of Get statistical information response

Field Description

port1Mib1 indicates the number of HEC error frames in port 1. The number is the
accumulated number since previously acquired.

port1Mib2 indicates the number of DCS/FCS error frames in port 1. The number is the
accumulated number since previously acquired.

port1Mib3 indicates the number of undersize (28 octet) error frames in port 1. The number
is the accumulated number since previously acquired.

port1Mib4 indicates the number of forward frames in port 1. The number is th
accumulated number since previously acquired.

port1Mib5 indicates the number of frames delivered from port{1 to\t T la er.
number is the accumulated number since previgusly\acgnir

port1Mib6 indicates the number of frames discarded du to a ra rdb\(e)’n port
The number is the accumulated number eV| ired

porft1Mib7 indicates the number of frames delivere th w discarded a$ a
result of a full buffer in port 1. The umbey_isthe.-ateumula number since

previously acquired.

resferved reserved for future use. Thefva\ug )e%ch&ct&\ OXY
port2Mib1 indicates the n r of r fra e t 2 The number is the
accumulated n in pre jously cquwed

pont2Mib2 indicates the num rroern port 2. The number is the
accumulated nu ber since prewouslykacquired.

pont2Mib3 |n |cates the nu be of dersize octet) error frames in port 2. The numper
er\since rewously acquired.
port2Mib4 in caN the_ num fforwar frames in port 2. The number is the
[\ accivaulated n mbe viously acquired.

pont2Mib5 indicate the of ames delivered from port 2 to the upper layer. The
number is theaceum ted number since previously acquired.

pont2Mib6 atesnth n r of frames discarded due to a full forward buffer in port p.
/\ \KQ mber isthe accumulated number since previously acquired.

port2Mib7 number of frames delivered to the upper layer and discarded a$ a
a full buffer in port 2. The number is the accumulated number since
y acquired.

hes mé\ \@{n\ \m\dicates the number of health status data. The value range is 0..128.

heglthStat vmdicates the health status. The health status information of the number
indicated in healthStatusNum is continuous. This value is vendor specific.

—

Therelare no field for the Acquisition of node details request The fields for the Acquistion of
node details response are specified in Table 48.

Table 48 — Structure of Acquisition of node details response

Field Description
rySize Refer to 5.3.6.8.
rwwSize Refer to 5.3.6.9.
rxSize Refer to 5.3.6.10.
rwrSize Refer to 5.3.6.11.
reserved1 reserved for future use. The value of each octet is 0x00.
ports indicates the number of ports.
tokenKeepTime Refer to 5.3.4.7.
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Field Description
netBehaviour Refer to 5.3.5.7.
nodelnfo Refer to 5.3.6.2.
fwVersion indicates the firmware version of the network.
deviceType contains the device type.
modelCode contains the model code.
vendorCode contains the vendor code.
reserved2 reserved for future use. The value of each octet is 0x00.
mogdelName contains the model name

verldorName contains the vendor name. r\
conjtinfo contains the information flag. 1 indicates that related igformatjor_is coqtaineg
in the fields that follow. 0 indicates that no related i ationms.

contFwVersion contains the controller firmware version. \
corjtDeviceType contains the controller device type. < \ \ >
contModelCode contains the controller model code. (\\ \\ \
contVendorCode contains the controller vendor cody\ \ \/
reserved3 reserved for future use. The valye of/eaf:h oofet'is 00.>

contModelName contains the controller modmh\e// /\

corntVendorName contains the c@tréﬂir Véd\ér I@me. Q U ‘\/
corjtVendorSpecificlnfo contains vendor§§\ecifi dﬁ@e mrmw

5314 TransientAck-P % v
5.3.14.1 falArHead

Refer|to 5.3.1. C

5.3.14.2 acks

er o ata. The value is 1.

This field specifies the

This field cantainss\the.node number.

5.3.14.3.2” reserved1

This field is reserved for future use. The value of each octet is 0x00.

5.3.14.3.3 connectioninfo

This field contains the connection information of the received f-transientData-PDU. The value
range is 0x01..0xFF.

5.3.14.3.4 dataSubType

When frame type is 0x22, data subtype received is set. Refer to 5.3.13.2.7. When frame type
is 0x25, 0x0000 is fixed.
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5.3.14.3.5 ret

This field indicates the result in response to the request of the received f-transientData-PDU.
0 indicates normal, and a value other than 0 indicates the error code when abnormal.

5.3.14.4 dcs

Refer to 5.3.2.7.

5.3.15 Transient2-PDU
5.3.15.1__ falArHeader

Refer|to 5.3.1.

5.3.15.2 |

This field specifies the data length from fno to data (in octets).

5.3.19.3 reserved

This field is reserved for future use. The value of ea 5. 0X

5.3.19.4 tp

Each pit of this field has the following

Bits 7..4:
Bits 3..0:
5.3.19.5 fno
Each pit of this
Bit 7:

Bits 6..0

mple When a frame is divided into three, the divided frame numbers are
sent in the order: 3, 2, 1.

5.3.15.6." dt

Each bit of this field has the following meaning:

Bit 7: Indicates the priority. 0 indicates low, and 1 indicates high.
Bit 6: Indicates the presence of a response frame. When the value is 0, a response
frame is required. When the value is 1, it is not needed.
Bits 5-0: Reserved for future use.
5.3.15.7 da

This field specifies the node number of the node that performs forwarding within the local
network when the destination node is in a different network.
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5.3.15.8 sa

This field indicates the node number of the source node.

5.3.15.9 dat

This field specifies the destination application type. The value is fixed to 0x22.

5.3.15.10 sat

This field indicates the source application type. The value is fixed to 0x22.

5.3.1 4.1 1 dmf

This fleld specifies the execution module destination. The values used
Table|49.

Table 49 — Execution module specification

ganc

e with

Value Descrfbt'&n \\ >
N

oxdo Within module / \

oxd1 Within controller R K S ] .
0x(2 Reserved for fLycﬂ‘e\use /\\ x\/ / ( \ . >
0xq3..0xFF Within other m&@e \ )

AN
o RO

Table[49.

5.3.19.13 dna Q

This field specifie
0x00.JOxEF and
netwofk.

forwarding.

5.3.151.15 did

ource e values used are in accordanc

e with

st of the destination node. The range of vallies is

efault

juring

Each bit of this field has the following meaning:

Bits 15..10: System specifications area. Stores the target destination node number.
Bits 9..0: Indicates the target destination identification number.
5.3.15.16 sna

This field indicates the network number of the startup source node. The range of values is
0x00..0xEF and OxFE. 0x00 indicates no specified network, and OxFE indicates the default

network specification.
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5.3.15.17 ss

This field indicates the node number of the transmission source node of the other network
during forwarding.

5.3.15.18 sid

Each of the bits of this field has the following meaning:

Bits 15..10: System specifications area. Stores the startup source node number.
Bits 9..0: Indicates the startup source identification number.
5.3.15.19 11

This fleld specifies the data length (in octet units) from ct to data.

5.3.18.20 ct

D
Q
%

This field specifies the command type. The values used a ‘

Table 50 — Commw
T\ A

Value /\& X\Dﬁsr{rip({i\c}p \>
oxqo Not applicable\ \ \ ~ )
0xq1..0x03 Reserved for futyreuse N

0xQ4 Get Memory Ac&ess {'n‘t‘s\ >
0x45..0x07 Redervegforfutlve use )\

oxds NI >
IEERNEAN

oxda.ox0F Y| Resefvedgrfiture uss”

ox{o ¢\ Read meqo

0x11 /\ }?e\se}VQd for @ture use

0x12 \ \\Qriwemory

0x1 3..0x5F\ \ RWd for future use

0x4 0.6<7F \ \ \gendor specific

N

5.3.18.21 rsv

Reserved for future use.

5.3.15.22 aps
Each bit of this field has the following meaning:

Bits 15..11: Indicates the task number assigned to the task. The value range is 0..255.

Bits 8..0: Indicates the identification number of the startup source application. The value
range is 0..255.

5.3.15.23 rsts
This field is used for responses only. Each bit has the following meaning:

Bits15..12: Vendor definition
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Bits 11..8: Error occurrence location
Bit 7: Error criticality. 0 Indicates warning error, and 1 indicates Major error.
Bits 6..0: Error code

5.3.15.24 data

Refer to 5.2.12.23.

5.3.15.25 dcs

Refer to-5-32-+F

5.3.16] ParamCheck-PDU
5.3.14.1 falArHeader

Refer|to 5.3.1.

5.3.14.2 reserved1

This fleld is reserved for future use. The value of thé ourth octets is|0x00.

The value of bits 0..3 of the third octet is 0.

5.3.1.3 paramld
5.3.14.3.1 Overview

This fleld contains the paraxeter identific
instrugtion.

5.3.14.3.2 date

Each pit of the e@

Bits 31..28
Bits 27..24

Bits™5..1 earAten’s place)
Bits 11,8
Bits”7 .4
Bits”3..0 Year (hundred’s place)

Year (one’s place)

Year (thousand’s place)

5.3.16.3.3 timeNodeld

Each bit of the elements of this field has the following meaning:

Bits 31..24 Node number of setting source
Bits 23..20 Seconds (ten’s place)

Bits 19..16 Seconds (one’s place)

Bits 15..12 Minutes (ten’s place)

Bits 11..8 Minutes (one’s place)

Bits 7..4 Hour (ten’s place)

Bits 3..0 Hour (one’s place)
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5.3.16.3.4 checksum

This field contains the sum-check value of the common parameters held by the master station.

5.3.16.4 reserved3

This field is reserved for future use. The value of each octet is 0x00.

5.3.16.5 dcs

Refer to 5.3.2.7.

5.3.17| Parameter-PDU

5.3.171.1 falArHeader

Refer|to 5.3.1.

5.3.171.2 paramSetFlag

This field contains the parameter specification. Each bj

Bits 7..3: Reserved for future use. The value i

Bit 2: Common parameter gstting. 0 jadicates thalt th@aram fer is not valid, and 1
indicates that the parameter ¢s valid

Bit 1: Operation command sefting\Q indicatgg that\the pafameter is not valid, and 1
indicates that the parameter is\valig:

Bit 0: Node number and networkKhymbeiksetting. ¥ indicates that the parameter is not
valid, and 1 indicate thatramte i€ valid.

5.3.171.3 addressOrd

5.3.17

3.1 o\@

5.3.17.3.

This f

5.3.17

SetFlag indicates a valid parameter. The field
SetFlag indicates an invalid parameter.

This f1eld specifies the setting value of the node number.

5.3.17.4 cmdOrder

5.3.17.4.1

Overview

is not

This field is used when bit 1 of the paramSetFlag indicates a valid parameter. The field is not

used and the value is

5.3.17.4.2 cmd

0 when the paramSetFlag indicates an invalid parameter.

Each bit of the elements of this field has the following meaning:

Bits 23..20:
Bit 19:

Reserved for future use. The value is 0.

Cyclic transmission stop instruction caused by master station assessment. 0
indicates enabled, and 1 indicates disabled. The master station provides this
instruction to slave stations. The slave station reflects the instruction status in
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bit 15 of cyclicStatus of the myStatus-PDU.

Bit 18: Cyclic transmission stop instruction caused by invalid node number. 0 indicates
enabled, and 1 indicates disabled. The master station provides this instruction
to slave stations. The slave station reflects the instruction status in bit 3 of
cyclicStatus of the myStatus-PDU.

Bit 17: Cyclic transmission stop instruction caused by duplicate node number. 0
indicates enabled, and 1 indicates disabled. The master station provides this
instruction to slave stations. The slave station reflects the instruction status in
bit 13 of cyclicStatus of the myStatus-PDU.

Bit 16: Reserved node setting. 0 indicates that the node is a reserved node, and 1
indicates that the node is not a reserved node. The master station uses this
setting when specifying a slave station as a reserved node. A slave station
specified as a reserved node does not perform cyclic transmission. The slave
station reflects the status of this setting in bit 2 of cyclicStatus of the myStatus-
PDU.

Bits 15..5: Reserved for future use. The value is 0.

Bit 4: Indicates if the node type is valid as determined by nodg
between the nodeType field and the station’s own statio
node type is invalid and cycle transmission is not p

Bits 3..0: Reserved for future use. The value is 0.

5.3.17.4.3 nodeType

Refer|to 5.3.1.3.3.

5.3.171.5 cyclicParameter

5.3.17.5.1 Overview

This fleld is used when bi jcdtes set. The field is not used arld is O
when the paramSetFlag i

5.3.17.5.2

Referjto 5.3.16.3

5.3.17.5.3

This field is se. The value of each octet is 0x00.
5.3.17.5.4

Each pit of the.elements of this field has the following meaning:

Bits,15..1: Reserved for future use. The value is 0.

BTt 0" Node unitguarantee function 0 mdicates thatthe mode unit s motguaranteed;
and 1 indicates that the node unit is guaranteed. This is used by the master
station to notify the slave station as to whether or not the master station has a
node unit guarantee function.

5.3.17.5.5 rySeqNumber

Each bit of the elements of this field has the following meaning:

Bit 7:
Bits 6..0:

Reserved for future use. The value is 0.

Sequential number of cyclicDataRY-PDU to be received. The range of values is
1..127.
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5.3.17

.5.6 ryBothEndsValidity

This field indicates whether or not to reflect into shared memory the first four octets and the
last four octets of the area specified by ryDataSize and ryOffset from among the cycData of
the cyclicDataRY-PDU having the sequential number specified by rySeqNumber. When
ryDataSize and ryOffset are specified so that the data cross over multiple cyclicDataRY-PDUs,
the last four octets are included in the last cyclicDataRY-PDU.

Each bit has the following meaning:

5.3.17

octets

Deper
using
cyclic

5.3.117.

This f]
reflec
of fou

This fje 3
cycD Y
ryOffset. The valuge is| sps

Bit 7: Enabled information of the last octet. 1 indicates enabled, and 0 indicates
disabled.
Bit 6: Enabled information of the second octet from the end. 1 indicate

0 indicates disabled.

Bit 5: Enabled information of the third octet from the end. 1 indi
indicates disabled.

Bit 4: Enabled information of the fourth octet from the end
0 indicates disabled.

Bit 3: Enabled information of the fourth octet from t

0 indicates disabled.
Bit 2:
Bit 1:

Bit 0:
disabled.

.5.7 ryDataSize

in the

ied in
t four

Depe

ding on the y/a i emory
the cyclicD Y jultiple
DataRY

5 Cl

eld sp to be
ed in_shared memory, in octets from the start of cycData. The value is specified in units
[ octets.

ding on the values of ryDatasize and fyolfset, the value reflected in shared memory

using the cyclicDataRY-PDU specified in rySeqNumber as the start may cross over multiple
cyclicDataRY-PDUs.

5.3.17.5.9 reserved2

This field is reserved for future use. The value of each octet is 0x00.

5.3.17.5.10 rwwSeqNumber

This field is defined as follows:

Bit 7: Reserved for future use. The value is 0.

Bits 6..0: Sequential number of the cyclicDataRWw-PDU to be received. The range of
values is 1..127.
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5.3.17.5.11 reserved3

This field is reserved for future use. The value of each octet is 0x00.

5.3.17.5.12 rwwDataSize

This field specifies the size within the cycData of the cyclicDataRY-PDU having the sequential
number specified in rwwSeqNumber to be reflected in shared memory from the address
specified by rwwOffset. The value is specified in units of four octets.

Depending on the values of rwwDataSize and rwwOffset, the value reflected in shared
memo ing-the icDataRWw-PDU specified inrwwSegNumber asthe sta 3y Cross

5.3.171.5.13 rwwOffset

in the
igd in

cycDgta of the cyclicDataRWw-PDU having the seq

rwwS¢gNumber, based on an offset from the start of cycData. 1 units
of foul octets

Depending on the values of rwwDataSize and rwwO reflected in ghared
memadry using the cyclicDataRWw-PDU specifigehin ry s the start may|cross
over multiple cyclicDataRWw-PDUs.

5.3.17.5.14 reserved4

This field is reserved for future use. The v

5.3.17.5.15 rxBothEndsValidity

This fijeld specifies whetl area
speciffed by rx -PDU

constifute the ar

Each

Enabled information of the second octet from the end. 1 indicates enabled, and
ONndicates disabled.

Bit 5: Enabled information of the third octet from the end. 1 indicates enabled, and 0
indicates disabled.

Bit’4: Enabled information of the fourth octet from the end. 1 indicates enabled, and
0 indicates disabled

Bit 3: Enabled information of the fourth octet from the start. 1 indicates enabled, and
0 indicates disabled.

Bit 2: Enabled information of the third octet from the start. 1 indicates enabled, and 0
indicates disabled.

Bit 1: Enabled information of the second octet from the start. 1 indicates enabled,
and 0 indicates disabled.

Bit O: Enabled information of the initial octet. 1 indicates enabled, and 0 indicates
disabled.

5.3.17.5.16 rxDataSize

This field specifies the size of the data of the cycData of the cyclicDataRY-PDU that was
reflected from shared memory using the address specified in rxOffset as the start. The first
four octets and last four octets specified in rxBothEndsValidity are also included in the size.
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5.3.17.5.17 rxOffset

This field specifies the start of the area within the cycData of the cyclicDataRX-PDU that was
reflected from shared memory, in octets from the start of cycData. The value is specified in
units of four octets. The value of bits 1..0 is 0.

5.3.17.5.18 reserved5

This fi

eld is reserved for future use. The value of each octet is 0x00.

5.3.17.5.19 rwrDataSize

This f
from
specif

5.3.17
This f

the cy
value

5.3.17

This f

5.3.17

This f

5.3.17

This field is re

5.3.17.

This f
last fo
by thq
cmRy

eld indicates the size within the cycData of the cyclicDataRY-PD at was ref
shared memory using the address specified by rwrOffset as the
ed in units of four octets.

.5.20 rwrOffset

.5.21 reserved6

Bit 15:
Bits 14..0:
.5.23 resent

se. The value of each octet is 0x00.

dsValidity

eld spesifi ethler or not to reflect into shared memory the first four octets a
ur octets-of\the area specified by cmRyDataSize and cmRyOffset within RY trans
master station. The field is used only with the local station. When cmRyDataSiZ
Dffset are specified so that the data cross over multiple cyclicDataRY-PDUs, th

ected

hewdlue is

within
. The

nd the
Mmitted
e and
e last

Dl

four o

P : ! ! (I ! 4 [T T = L V2
CICLS diT MTILTUucTu 1 uirc 1ast LyLliCdidINT =T UU.

Each bit has the following meaning:

Bit 7: Enabled information of the last octet. 1 indicates enabled, and 0 indicates
disabled.
Bit 6: Enabled information of the second octet from the end. 1 indicates enabled, and

0 indicates disabled.

Bit 5: Enabled information of the third octet from the end. 1 indicates enabled, and 0
indicates disabled.

Bit 4: Enabled information of the fourth octet from the end. 1 indicates enabled, and
0 indicates disabled.

Bit 3: Enabled information of the fourth octet from the start. 1 indicates enabled, and
0 indicates disabled.

Bit 2: Enabled information of the third octet from the start. 1 indicates enabled, and 0
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indicates disabled.

Bit 1: Enabled information of the second octet from the start. 1 indicates enabled,
and 0 indicates disabled.

Bit 0: Enabled information of the initial octet. 1 indicates enabled, and 0 indicates
disabled.

5.3.17.5.25 cmRyDataSize

This field specifies the size of the data to be reflected in shared memory from within RY
transmitted by the master station, from the address specified in cmRyOffset. The first four
octets_and last four octets specified in cmRyBothEndsValidity are also _included in the size.

This ffeld is used by the local station only.

5.3.17
This f

reflec
four o

5.3.17

This f

5.3.17

This f
share
four o

5.3.17

This f
transn
specif

.5.26 cmRyOffset

ctets. This field is used by the local station only.

.5.27 reserved8

eld specifies the size within RWw~t 3y the master station to be refleg
] memory from the address specified c » et. The value is specified in u
ctets. The field is used

.5.29 cmRww(Q

eld specifies. th ) ato be reflected in shared memory from within
nitted by a {ti ed ori an offset from the start of RWw. The vg
ed in units of fe i used by the local station only.

to be
hits of

ted in
hits of

RWw
lue is

area
tation
emory.

5.3.17.5.30

This fleld is re

5.3.17.5.3

This fljeld specifies_whether or not the first four octets and the last four octets of thg
specifjed by cmRxDataSize and cmRxOffset within RX to be received by the master 3
from g slave station and constructed on the master station is to be reflected in shared m
The field 15 Used by the focal station only. When cmRyDataSize and cmRyOffsetare sp

cified

so that the data cross over multiple cyclicDataRX-PDUs, the last four octets are included in
the last cyclicDataRX-PDU.

Each bit has the following meaning:

Bit 7: Enabled information of the last octet. 1 indicates enabled, and 0 indicates
disabled.
Bit 6: Enabled information of the second octet from the end. 1 indicates enabled, and

0 indicates disabled.

Bit 5: Enabled information of the third octet from the end. 1 indicates enabled, and 0
indicates disabled.

Bit 4: Enabled information of the fourth octet from the end. 1 indicates enabled, and
0 indicates disabled.

Bit 3: Enabled information of the fourth octet from the start. 1 indicates enabled, and
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0 indicates disabled.

Bit 2: Enabled information of the third octet from the start. 1 indicates enabled, and 0
indicates disabled.

Bit 1: Enabled information of the second octet from the start. 1 indicates enabled,
and 0 indicates disabled.

Bit O: Enabled information of the initial octet. 1 indicates enabled, and 0 indicates
disabled.

5.3.17.5.32 cmRxDataSize

This fj to be
receivied by the master station from a slave station and constructed on the.masterisiation,
from the address specified in cmRxyOffset. The first four octets and last (four ottets spécified
in cmRxBothEndsValidity are also included in the size. This field is L tation

This fjeld specifies the start of the area to be reflected<in shared from withfin RX
receivied by the master station from a slave station e 3 haster
station, in octets from the start of RX. The field is usé ; lue is

speciffjed in units of four octets. The value of bits 1..

5.3.171.5.34 reserved10

5.3.171.5.35 cmRwrDataSi

This fleld specifies th Wr to
be regeived by the ma dtion and constructed on the master station,
from the address Te e field is used by the local station only.
5.3.17.5.36 cmRwyQ

This fleld specifi e s \ a to be reflected in shared memory from within RWr to
be regeived b ion from a slave station and constructed on the master sjation,
based on an etfgm P of RWr. This field is used by the local station only. The|value

is spegifiedN s of-foux octéts. The value of bits 1..0 is 0.

5.3.17.6

Refer|to 5(3;2.7.

5.3.18 Timer-PDU
5.3.18.1 falArHeader

Refer to 5.3.1.

5.3.18.2 time

This field contains the timer value in units of 15,258 789 062 5 us, using January 1, 2000,
00:00:00 as the reference point.

5.3.18.3 reserved

This field is reserved for future use. The value of each octet is 0x00.
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5.3.18.4 dcs

Refer to 5.3.2.7.

6 Structure of the FAL protocol state machine

The FAL protocol state machine consists of three protocol state machines as shown in
Figure 17. A protocol machine consists of, in the order from the data link layer side, data link
layer mapping protocol machine (DMPM), application relationship protocol machine (ARPM),
and FAL service protocol machine (FSPM).

The rgle of FSPM is to receive service primitives from FAL users and conyer
internal primitives, select an ARPM state machine, and receive the inig
ARPM and convert the primitives to FA service primitives ARPM and
users

The rgle of ARPM is to convert services primitives between ARR

The rgle of DMPM is the mapping into the data link layer

FAL Service
Req/Res Primitives /@

)

N_/

rimitives

FAL

ARPM Service
Ind/Cnf Primitives

DMPM Service
Ind/Cnf Primitives

Y DMPM

DL ‘Service DL Service
g/Res Primitives Ind/Cnf Primitives

Data link layer

Figure 17 — Relationships between protocol machines

7 FAL service protocol machine (FSPM)

71 Overview

The FSPM provides an interface to FAL users. It performs the mapping between FAL user
services and FAL internal services.


https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

IEC 61158-6-23:2014 © IEC 2014 -103 -

7.2 FSPMtypeC
7.21 Overview

The FSPM consists of three protocol machines: Cyclic data, Acyclic data and Management.
The relationship between protocol machines is shown in Figure 18.

FSPM

Y

Management

L] e
\ 4 \ 4 AN

Acyclic Data

A

Figure

The fgllowing primitives are issued fro

Write Cyclic Data.req
Read [Cyclic Data.req
Send Acyclic Data.req
Requegst Acyclic.r
Requegst Acyclic Dt
Get Attribute.req
Get Aftribute.rsp
Set Aftribute.xeq
Set A] i

The fqllowing (primitives are issued from the FSPM to the FAL user.

Read [Cyclic)Data.cnf
Get Attribute ind
Get Attribute.cnf
Set Attribute.ind
Set Attribute.cnf
Send Acyclic Data.ind

Request Acyclic Data.ind
Request Acyclic Data.cnf

7.2.2 FSPM
7.2.21 Cyclic data

Details of Cyclic data state machine are shown in Table 51.
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Table 51 — Cyclic data state table

IEC 61158-6-23:2014 © IEC 2014

# Current state Event/condition => action Next state
1 ACTIVE Write Cyclic Data.req ACTIVE
Update BitCM Data_1>and WordCM Data;
CT Update.req
2 ACTIVE CT Update.ind ACTIVE
Update BitCM Dat_a>or WordCM Data.
3 ACTIVE Read Cyclic Data.req ACTIVE
Read Cyclic Data.ch(Bl;ZIVI Data, WordCM Data)
7.2.2.2 Acyclic data
Detailp of Acyclic Data state machine are shown in Table 52.
Table 52 — Acyclic data stat@h\ \
1 Current state Eventlcondltlo s> actl Next state
ACTIVE Send Param ter f \\/ ACTIVE
y ACTIVE ACTIVE
ind
ACTIVE &)c@j \Q/req ACTIVE
A AC Send.req
4 ACTIVE Send.ind(Data) ACTIVE
Commany == Send Parameter 2
Q end Para_r:eter 2.ind
4 ACT \\V> Get System Info.req ACTIVE
AC S;:d.req
q ACTI \) AC Send.ind(Data) ACTIVE
/ Command == Get System Info
\ Get Syst;; Info.ind
ACIIVE Get System Info.rsp ACTIVE
AC S;:d.rsp
ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Get System Info
Get Syst;; Info.cnf
9 ACTIVE Get Memory Access Info.req ACTIVE
AC S;;d.req
10 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Get Memory Access Info
Get Memory ;Zcess Info.ind;
11 ACTIVE Get Memory Access Info.rsp ACTIVE
AC S;:d.rsp
12 ACTIVE AC Send.cnf(Data) ACTIVE

/ Command == Get Memory Access Info

=>
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Get Memory Access Info.cnf
13 ACTIVE Run.req ACTIVE
AC S;:d.req
14 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Run
Ru;1.>ind
15 ACTIVE Run.rsp ACTIVE
AC S;:d.rsp
16 ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Run
=>
Run.cnf A\ (
1 ACTIVE Stop.req W
AC S;:d.req <\\\
18 ACTIVE AC Send.ind(Data \ 3 ACTIVE
/ Command == Stop
Stopiy(\
1P ACTIVE v ACTIVE
NSNS
2p ACTIVE Segd.cnf(Data ACTIVE
/ Co d ==Stop
o
21 ACTIVE ine Test.yeq ACTIVE
[\ m AC s d.req
2p ACTINE A Send. md(Data) ACTIVE
@ / o and == Line Test
/\ Line 'F(:st.ind
2B AC Line Test.rsp ACTIVE
/\ \ AC S;:d.rsp
b CTIVER N AC Send.cnf(Data) ACTIVE
< / Command_== Line Test
Line 'F;st.cnf
% AC\MQ) Read Memory.req ACTIVE
AC S;:d.req
2 ACTIVE AC-SendimdtData) ACTIVE
/ Command == Read Memory
Read M:;nory.ind
27 ACTIVE Read Memory.rsp ACTIVE
AC S;:d.rsp
28 ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Read Memory
Read M_e?nory.cnf
29 ACTIVE Write Memory.req ACTIVE
AC S;:d.req
30 ACTIVE AC Send.ind(Data) ACTIVE

/ Command == Write Memory
=>
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# Current state Event/condition => action Next state
Write Memory.ind
31 ACTIVE Write Memory.rsp ACTIVE
=>
AC Send.rsp
32 ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Write Memory
=>
Write Memory.cnf
7.2.2.3 Management

Details of Management state machine are shown in Table 53.

Table 53 — Management state table <\ x

7.3 |FSPM type F

7.31

The FSPM consj

Overvie

E Current state Event/condition => action ( N\egt state
ACTIVE Get Attribute.req A ACTIVE
Get Att?i?)ut%@\/
] ACTIVE Get Attribyfe.r \} ACTIVE
Get A(f;\f; n /\
ACTIVE S&t Attri ute.rek\_))\/ ACTIVE
) ACTIVE ot A i}@ ACTIVE
AN /\& %\;ﬁ\“‘i-cnf
N \)\/

Synchronization

Figure

linkage betw

machines: Cyclic data, Acyclic data, Managgment,
Fhe relationship between protocol machines is shgwn in
epresents a service issue, and the dashed line represents a

FSPM !
Management
1 T 17 (1 1.
A 4 ly |y 1y
Cyclic Data| |Acyclic Data Synchronization | | Measurement
A A A
A 4 A 4 A 4 A 4 A 4
ARPM

Figure 19 — Structure of FSPM F

The following primitives are issued from the FAL user to the FSPM.
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RX_Ld.req
RX_Set.req
RX_Reset.req
RX_Read.req
RX_Write.req
RY_Ld.req
RY_Set.req
RY_Reset.req
RY_Reead-req

-107 -

RY_Write.req
RWr_Ld.req
RWr_Bet.req
RWr_Reset.req
RWr_Read.req
RWr_Write.req
RWw |Ld.req
RWw |Set.req
RWw [Reset.req
RWw [Read.req
RWw |Write.req
Get Ajtribute.req
Set Aftribute.req

Get Memory Access Infoxeq

Get Memory Ac@n Q
Run.req

Run.rgp

Stop.req
Stop.nsp
Read
Read
Write
Write

emory.req
egmeory.rsp

@C@

Vendor-Command-req
Vendor Command.rsp
Distribute Node Info.req
Get Statistics.req

Get Statistics.rsp

Get Node Info Detail.req
Get Node Info Detail.rsp
AC Data.req

AC Data.rsp

AC Data ND.req

AC Data ND.rsp
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Start Measure.req
Get Offset.req

The following primitives are issued from the FSPM to the FAL user.

RX_Ld.cnf
RX_Read.cnf
RY_Ld.cnf
RY_Read.cnf
RWr_Ld.cnf
RWr_Read.cnf
RWw |Ld.cnf
RWw |Read.cnf
Get Aftribute.cnf
Set Aftribute.cnf
Get Memory Access Info.ind

Get Memory Access Info.cnf
Run.ind

Run.cpf
Stop.ihd
Stop.gnf
Read Memory.ind

Read Memory.cnf
Write Memory.ind
Write Memory.cnf
Vendqr Commal@
Vendqr Command.
Distripute Node |
Get Siatisticg/i
Get Statigti

Get Npde™afo
Get Npde Info
AC Data.ind

AC Data.enf

AC Data ND.ind
AC Data ND.cnf
Synchroous Triger.ind

fo.}

Start Measure.cnf
Get Offset.cnf

7.3.2 FSPM
7.3.2.1 Cyclic data

Details of Cyclic data state machine are shown in Table 54.
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Table 54 — Cyclic data state table

# Current state Event/condition => action Next state
1 ACTIVE Ld.req(Type, Address) ACTIVE
Ld.cn=f(>Data)
2 ACTIVE Set.req(Type, Address) ACTIVE
Updates RX, RY, RY, RWr=,>or RWw specified in Type.
CT Update.req(Type, Address, 1, 1)
3 ACTIVE Reset.req(Type, Address) ACTIVE
Updates RX, RY, RY, RW;>or RWw specified in Iype
CT Update.req(Type, Address, 1, 1)
4 ACTIVE Read.req(Type, Address, Size) ( TIVE
Read.c_n>f(Data) (\Q
4 ACTIVE Write.req(Type, Address Size, D Q@WE
Updates RX, RY, RY, RWr or RWw s in Typ
CT Update req(Type Addressé&
1 ACTIVE i ACTIVE
7.3.2.2 Acyclic data
Detailp of Acyclic Data state machine afe shown\in\{able _55.
<\Ta\b(€"55—\ c% data\state table
1 Current statel on => action Next state
AC G Me ory Access Info.req ACTIVE
@ AC Send req
) ACT \\€> AC Send.ind(Data) ACTIVE
ommand == Get l\//lemory Access Info
Get Memory ;Zcess Info.ind;
N > Get Memory Access Info.rsp ACTIVE
% AC Se:d.rsp
) ACTIVE, AC Send.cnf(Data) ACTIVE
Command == Get I\ilemory Access Info
Get Memory ;ccess Info.cnf
5 ACTIVE Run.req ACTIVE
AC S::d.req
6 ACTIVE AC Send.ind(Data) ACTIVE
Comman/d == Run
Ru;1.>ind
7 ACTIVE Run.rsp ACTIVE
AC S::d.rsp
8 ACTIVE AC Send.ind(Data) ACTIVE
Comman/d == Run
&& Request type == Server Response
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# Current state Event/condition => action Next state
=>
Run.cnf
9 ACTIVE Stop.req ACTIVE
AC S;:d.req
10 ACTIVE AC Send.ind(Data) ACTIVE
Commané == Stop
&& Request type == Client Response
Sto_p>.ind
1 ACTIVE Stop.rsp ACTIVE
AC S;:d.rsp
1P ACTIVE AC Send.cnf(Data) ACNVE
Commané == Stop
&& Request type == Server Respofise
Sto_p>.cnf /\ W
18 ACTIVE Read M:;n?ﬂq\\ ACTIVE
AC Sen -egq,~
1% ACTIVE N \sk(pz\l ACTIVE
i
Client Requegt
ory.id
1 ACTIVE Merory. 158 ACTIVE
16 ACTIVE end/ind(Data) ACTIVE
Q Command ==/Read Memory
& Regu type == Server Response
A Read M;Tnory.cnf
1 ACTVE \/ Wirte Memory.req ACTIVE
(\ \ AC S;:d.req
1B < CT E\ AC Send./ind(Data) ACTIVE
Command == Write Memory
&& Request type == Client Request
Write M;Tnory.ind
1P ACTIVE Write Memory.rsp ACTIVE
AC Send.rsp
20 ACTIVE AC Send.cnf(Data) ACTIVE
Command ==/Write Memory
&& Request type == Server Response
Write M;Tnory.cnf
21 ACTIVE Vendor Command.req ACTIVE
AC S;:d.req
22 ACTIVE ACTIVE

AC Send.ind(Data)
/

Command == Vendor Command
&& Request type == Client Request
=>
Vendor Command.ind
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23 ACTIVE Vendor Command.rsp ACTIVE
AC S;:d.rsp
24 ACTIVE AC Send.cnf(Data) ACTIVE
Command == Véndor Command
&& Request type == Server Response
Vendor C;;]mand.cnf
25 ACTIVE Distribute Node Info.req ACTIVE
=>
AC-Send-req
2b ACTIVE AC Send.ind(Data) ACTIVE
Command == Dis/tribute Node Info (
Distribute l:l(>)de Info.ind <\
& ACTIVE Get Statistics.req \ \>TIVE
AC Send req (\
2B ACTIVE AC Send.ind( ACTIVE
Command ==/
&& Request type<
N e«@%
2p ACTIVE ACTIVE
3p ACTIVE ACTIVE
E Regue
=>
\/\ & t Statistics.cnf
31 ACNV Ge\t"ﬁode Info Detail.req ACTIVE
/\<\ AC S::d.req
3p ACTWE \/ AC Send.ind(Data) ACTIVE
Command == Ge{ Node Info Detail
&& Request type == Client Request
< Get Node I;f>o Detail.ind
3B W Get Node Info Detail.rsp ACTIVE
AC S:-:d.rsp
3¢ ACTIVE AC Send.ind(Data) ACTIVE
Command == Ge{ Node Info Detail
&& Request type == Server Response
Get Node I;f>o Detail.cnf
35 ACTIVE AC Data.req ACTIVE
AC S;:d.req
36 ACTIVE AC Data ND.req ACTIVE
AC Sen=d>ND.req
37 ACTIVE AC Send.ind(Data) ACTIVE

/
Command == AC Data

&& Request type == Client Request
=>

AC Data.ind
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# Current state Event/condition => action Next state
38 ACTIVE AC Send.ind(Data) ACTIVE
/
Command == AC Send
&& Request type == Server Response
=>
AC Data.cnf
39 ACTIVE AC Data.rsp ACTIVE
=>
AC Send.req
40 ACTIVE AC Data ND.rsp ACTIVE
=>
AC-Serd-NB-ree
7.3.2.8 Management
Detailp of Management state machine are shown in Table 56.
Table 56 — Management state(tg
F Current state Event/condition 7’30(1\\'\\ Next state
ACTIVE Get Attnb te.r ACTIVE
Get ttri <n /\
y ACTIVE S tA\tn ute re ACTIVE
Set A r|but cnf
7.3.2.4 Synchronizati
Detailp of Synchronization show in Table 57.
<> yhchronization state table
F Current s'< \/\\g}entlcondition => action Next state
ACTKIV \}yncronous Trigger Internal.ind ACTIVE
=>
/\ Syncronous Trigger.ind
7.3.2.p
Detailp of Meastirement state machine are shown in Table 58.
Table 58 — Measurement state table
# Current state Event/condition => action Next state
1 ACTIVE Start Measure.req ACTIVE
=>
Start Measure Internal.req
2 ACTIVE Start Measure Internal.cnf(DATA) ACTIVE
=>
Start Measure.cnf(DATA)
3 ACTIVE Get Offset.req ACTIVE
=>
Get Offset Internal.req
4 ACTIVE Get Offset Internal.cnf(offset) ACTIVE
=>
Get Offset.cnf(offset)
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8 Application relationship protocol machine (ARPM)

81 ARPM type C

8.1.1 Overview

The ARPM consists of four sub-protocols. The structure of ARPM is shown in Figure 20. The
continuous line represents a service issue, and the dashed line represents a linkage between

protocol machines using parameters and others.

T

A

l

Common Parameter Dist

A +
1
4 v i /\ AN !>
Acyclic Transmission W&sr}\w
¥ 2

RN

ARPM

(ﬁr

: A\
Com‘\ef%wj@m%{ X~ )
N

cture of ARPM C

8.1.2

8.1.2.1

The HSPM 4\ Se eq service to Acyclic transmission. Common parametg¢r dist
issueq ai A Send\req Service to Acyclic transmission. Acyclic transmission issyes an
ACSepdi i PM. Acyclic transmission issues an ACParamSend.ind serVice to

Comnjon para

8.1.2.p Acyclic transmission state machine

Detailsof Acyctic tramsnrissionmstate machimeare showm i Tabte 59-

Table 59 — Acyclic transmission state table

# Current state Event/condition => action

Next state

1 IDLE / ACTicket == TRUE
=>

SendCounter = MaxSend

SENDER

2 SENDER / SendCounter != 0 &&
length(RemainingData) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

Data = CreateTransient1-PDU(RemainingData);
OutPort.req(Transient1-PDU(Data));
SendCounter = SendCounter-1

SENDER

3 SENDER / SendCounter != 0 &&

SENDER
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# Current state Event/condition => action Next state

length(RemainingData) > 0 &&
(OutLoopState != Through && OutLoopState != Loopback)
=>
CreateTransient1-PDU(RemainingData);
InPort.req(Transient1-PDU) ;
SendCounter = SendCounter-1

4 SENDER AC Send.req(Data) SENDER
/ SendCounter != 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

Create Transient1-PDU(Data);
OutPort.req(Transient1-PDU);

o a0, % — a0 rS 4
TERGTOURTE TRt TOU e

4 SENDER AC Send.req(Data) SENBER
/ SendCounter != 0 &&
(OutLoopState != Through && OutLoopState != Loopback) (
=>
CreateTransient1-PDU(Data);
InPort.req(Transient1- PDU)
SendCounter = SendCounter-

[ SENDER / SendCounter IDLE
ACTlcket =
y IDLE ACRecewed(Tra sie IDLE

=>
Re}isemblep\ga}( si nt1/bQU)

SENDER CRucefved(Transientd- Pbu’) SENDER
=>
(Transient1-

IDLE CReceived WPDU) IDLE
/\ /\ ‘Sen Nnd(Data)

1p SENDER f W/T)ansmnm PDU) SENDER

C am Se>nd.ind(Data)
1 I@ I'RegeivedDataAvailable == TRUE IDLE
Q AC Send_.i>nd(Data);
/\ eceivedDataAvailable = FALSE
e NDER | ReceivedDataAvailable == TRUE SENDER|

=>
AC Send.ind(Data);
( \ ReceivedDataAvailable = FALSE

RN

8.1.2.8 Eunctions

Functlons enabled in acyclic transmission are shown in Table 60.

Table 60 — Acyclic transmission functions

Name Description

Length Request the argument size

CreateTransient1-PDU Generate Transient1-PDU. If argument data exceeds 1464 octets,
Transeint1-PDU is generated using the first 1464 octets. The remaining data
are considered RemainingData

ReassembleData Reassemble the divided data that have been received. datald is used for data
identification. If the size of the received data is equivalent to wholeDataSize, it
is considered that reassembly is completed and that
ReceivedDataAvailable=TRUE.
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8.1.3 Cyclic transmission
8.1.3.1 Primitive definition

The FSPM issues a CT Update.req service to Cyclic transmission. Cyclic transmission issues
a CT Update.ind service to the FSPM.

8.1.3.2 Cyclic transmission state machine

Details of Cyclic transmission state machine are shown in Table 61.

NOTE The sending order is not specified for BitCM, WordCM, OutCM1, OutCM2, InCM1, and InCM2.

Table 61 — Cyclic transmission state table

# Current state Event/condition => action /\ \\Qext\\tat
SEND

1 IDLE / CTicket == TRUE
=>
seqgno = 0;
UpdateWaiting = FAL
if length(BitCM) = 0 then BitCM
if length(WordCM) = 0 then W
if length(OutCM1) = 0 then

®

if length(InCM1) =0
if Iength)&CMZ) =/Q the

\
2 Any (Any state) CT Updatexeq( e, Qffset W Data) Any (no charjge)
Update(D TypesOffset Address e, Data)

3 Any (Any state) CT Update.r Type Mdress, Size, Data) Any (no charjge)

D aT € ffset ddress, Size, Data)

4 SENDER ateWalt == TRUE SENDER
pdate(Data Ty Offset Address, Size, Data);
da Wa|t|ng = FALSE
5 SEN |tCMSent = TRUE && BitCMSENDER
I|c Control == Running &&
OutloopSta = Through || OutLoopState == Loopback)
=>

CreateCyclicDataB-PDU(seqno, BitCM);
OutPort.req(CyclicDataB-PDU);
N seqgno = seqno + 1

6 1 W / BitCMSent 1= TRUE && BitCMSENDER
Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)

=>
CreateCyclicDataB-PDU(seqno, BitCM);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

7 BitCMSENDER / length(RemainingBitCM) > 0 && BitCMSENDER
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataB-PDU(seqno, BitCM);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

8 BitCMSENDER / length(RemainingBitCM) > 0 && BitCMSENDER
(OutLoopState != Through && OutLoopState !=
Loopback)

=>
CreateCyclicDataB-PDU(seqno, BitCM);
InPort.req(CyclicDataB-PDU);
seqgno = seqno + 1

9 BitCMSENDER / length(RemainingBitCM) == SENDER
=>
BitCMSent = TRUE
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Current state

Event/condition => action

Next state

BitCMSENDER

CT Update.req(Data Type, Offset Address, Size, Data)
=>

UpdateWaiting = TRUE

BitCMSENDER

11

SENDER

/ WordCMSent != TRUE &&
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataW-PDU(seqno, WordCM);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

WordCMSENDER

12

SENDER

/ WordCMSent != TRUE &&

WordCMSENDER

Syetie-Gontror==—Rurring&%
(OutLoopState != Through && OutLoopState !=
Loopback)

=>

CreateCyclicDataW-PDU(segno, WordCM);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

13

WordCMSENDER

/ length(RemainingWordCM) > 0&&
(OutLoopState == Through || OutLoopS
=>

Loopbask)

ordGMSENpPER

14

WordCMSENDER

/ length(Remaipi

CreateCyclicDataW-PDU(seqno, Word
OutPort.req(CyclicpataB-PRU);
seqno = segno H

WordCMSENPER

15

WordCMSENDER

N

Ie\‘vg\tri%{n}inin
rdCMS = TRUE
YN

SENDER

16

WordCMSENDER

>

Upda e.wﬁype, Offset Address, Size, Data)
=>
teWaiting = TRUE

WordCMSENPER

17

SENDEK
Q\Q

\//autCM1Sent 1= TRUE&&
yclic Control == Running &&
utleopState == Through || OutLoopState == Loopback)
=>
reateCyclicDataOut1-PDU(seqno, OutCM1);

OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM1SENDER

18

SENDE

/ OutCM1Sent != TRUE&&

Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>

CreateCyclicDataOut1-PDU(seqno, OutCM1);

OutCM1SENDER

mPortreq(CyclicDataB-PDUY;
seqno = seqno + 1

19

OutCM1SENDER

/ length(RemainingOutCM1) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataOut1-PDU(seqno, OutCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM1SENDER

20

OutCM1SENDER

/ length(RemainingOutCM1) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataOut1-PDU(seqno, OutCM1);
InPort.req(CyclicDataB-PDU);
seqgno = seqno + 1

OutCM1SENDER

21

OutCM1SENDER

/ length(RemainingOutCM1) ==
=>

SENDER
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Current state

Event/condition => action

Next state

OutCM1Sent = TRUE

22

OutCM1SENDER

CT Update.req(Data Type, Offset Address, Size, Data)
=>

UpdateWaiting = TRUE

OutCM1SENDER

23

SENDER

/ OutCM2Sent != TRUE &&
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataOut2-PDU(seqno, OutCM2);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM2SENDER

24

SENDER

[ OutCM2Sent I= TRUE &&

Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>

CreateCyclicDataOut2-PDU(seqno, OutCM

OutCM2SENDER

25

OutCM2SENDER

InPort.req(CyclicDataB-PDU); ’
seqno = seqno + 1 (\
X

/ length(RemainingOutCM2

CreateCyclicDataOut2-P
OutPort. req(CycIi

OWtEM2SENDER

26

OutCM2SENDER

OutCM2SENDER

27

OutCM2SENDER

7

W tCM2) ==
ent = TRUE

SENDER

28

OutCM E)*{
N\

CpPu . q( ype, Offset Address, Size, Data)
pdateWaltlng TRUE

OutCM2SENDER

29

/ InCM1Sent != TRUE &&
Cycllc Control == Running &&
(OutlL.oopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataln1-PDU(seqno, InCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM1SENDER

30

/ InCM1Sent != TRUE &&
Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)

=>

INCM1SENDER

CreateCyclicDataln1-PDU(segno, InNCM1);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

31

INCM1SENDER

/ length(RemaininglnCM1) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataln1-PDU(segno, INCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM1SENDER

32

INCM1SENDER

/ length(RemainingInCM1) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataln1-PDU(seqno, InCM1);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM1SENDER

33

INCM1SENDER

/ length(RemainingInCM1) ==

SENDER



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

- 118 — IEC 61158-6-23:2014 © IEC 2014

Current state

Event/condition => action

Next state

=>

INCM1Sent = TRUE

34

INCM1SENDER

CT Update.req(Data Type, Offset Address, Size, Data)
=>
UpdateWaiting = TRUE

INCM1SENDER

35

SENDER

/ InCM2Sent != TRUE &&
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataln2-PDU(seqgno, InCM2);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM2SENDER

36

SENDER

/ InCM2Sent != TRUE &&
Cyclic Control == Running &&

(OutLoopState != Through && OutLoopState !=

Loopback)

=>

CreateCyclicDataln2-PDU(seqno, InC
InPort.req(CyclicDataB-PDU)j
segno = seqno + 1

CM2SEND

ER

37

INCM2SENDER

/ length(RemainingInCM2
(OutLoopState == Through || Out

=>

INCM2SEND

ER

38

INCM2SENDER

) >6-28

(OutLoopState = tLoopZBtate =

CreateCyclicDataln (segno, INCM2);
K_\IPor ycli -PDU);
= + 1

INCM2SEND

ER

39

InCMZSENDEb

sey
N e Winglnomz) ==0
=>
\/\ InbM2Sent = TRUE

SENDER

40

InCM2§§ly}E
SN

c Upd\a@}mﬁype, Offset Address, Size, Data)
=>
UpdateWaiting = TRUE

INCM2SEND

ER

41

Any (An stx

“\_/ CReceived(CyclicDataB-PDU)
=>

When in the order of the sequential number
eceivedBitCM = RetrieveBitCM(CyclicDataB-PDU);
CT Update.ind(BitCM, Offset Address,
Size,ReceivedBitCM)
When not in the order of the sequential number,
discarded

Any (no char

ge)

42

Any (Any state)

CReceived(CyclicDataW-PDU)
=>
When in the order of the sequential number

Any (no char

ge)

ReceivedWordCM = RetrieveWordCM(CyclicDataW-
PDU);
CT Update.ind(WordCM, Offset Address, Size,
ReceivedWordCM)
When not in the order of the sequential number,
discarded

43

Any (Any state)

CReceived(CyclicDataOut1-PDU)
=>
When in the order of the sequential number
ReceivedOutCM1 = RetrieveOutCM1(CyclicDataOut1-
PDU);
CT Update.ind(OutCM1, Offset Address, Size,
ReceivedOutCM1)
When not in the order of the sequential number,
discarded

Any (no change)

44

Any (Any state)

CReceived(CyclicDataOut2-PDU)

=>

When in the order of the sequential number

Any (no change)
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# Current state Event/condition => action Next state
ReceivedOutCM2 = RetrieveOutCM2(CyclicDataOut2-
PDU);
CT Update.ind(OutCM2, Offset Address, Size,
ReceivedOutCM2)
When not in the order of the sequential number,
discarded
45 Any (Any state) CReceived(CyclicDataln1-PDU) Any (no change)
=>
When in the order of the sequential number
ReceivedInCM1 = RetrieveInCM1(CyclicDataln1-PDU);
CT Update.ind(InCM1, Offset Address, Size,
ReceivedInCM1)
WHerReti-the-erderofthe-sequentatrumber
discarded /
46 Any (Any state) CReceived(CyclicDataln2-PDU) AnyYdo'charjge)
=>
When in the order of the sequential numb
ReceivedInCM2 = RetrlevelnCM2(CycI|cDataIn2 D
CT Update.ind(InCM2, Offset Addres
ReceivedInCM2)
When not in the order of the sequentjal humber,
discarded \
47 SENDER / BitCMSent == TRUE && Wor IDLE
OutCM1Sent ==

8.1.3.8 Functions

Functions enabled in Cycli

Name/\ x

Description

lenpth

\/e\qu\\the ze\yen by argument.

Updlate

the da \o/B|tCM WordCM, OutCM1, OutCM2, InCM1, and InCM2
clic TYansmission holds to send.

C

iy

dateCycli B- Db\

[

enerate CyclicDataB-PDU. If argument data exceeds 1468 octets,
CyslicDataB-PDU is generated using the first 1468 octets. The remaining da
are cofisidered RemainingBitCM. When the last PDU is generated, the value|of

\S\iﬂ of seqNumber is 1.

CrdateCyc ARW-
PDU

Véenerate CyclicDataW-PDU. If argument data exceeds 1468 octets,
CyclicDataW-PDU is generated using the first 1468 octets. The remaining dgta
are considered RemainingWordCM. When the last PDU is generated, the valpe
of Bit7 of seqNumber is 1.

CrgqateCyclicDataOut1-

Generate CyclicDataOut1-PDU. If argument data exceeds 1468 octets,

PDU

CyclicDataOut1-PDU is generated using the first 1468 octets. The remaining
data are considered RemainingOutCM1. When the last PDU is generated, the
value of Bit7 of seqNumber is 1.

CreateCyclicDataOut2-
PDU

Generate CyclicDataOu2-PDU. If argument data exceeds 1468 octets,
CyclicDataOut2-PDU is generated using the first 1468 octets. The remaining
data are considered RemainingOutCM2. When the last PDU is generated, the
value of Bit7 of seqNumber is 1.

CreateCyclicDataln1-
PDU

Generate CyclicDataln1-PDU. If argument data exceeds 1468 octets,
CyclicDataln1-PDU is generated using the first 1468 octets. The remaining data
are considered RemainingInCM1. When the last PDU is generated, the value of
Bit7 of seqNumber is set to 1.

CreateCyclicDataln2-
PDU

Generate CyclicDataln2-PDU. If argument data exceeds 1468 octets,
CyclicDataln2-PDU is generated using the first 1468 octets. The remaining data
are considered RemaininglnCM2. When the last PDU is generated, the value of
Bit7 of seqNumber is 1.

RetrieveBitCM(PDU)

Retrieve Offset Address, Size, and BitCM data from PDU.
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Name Description
RetrieveWordCM(PDU) Retrieve Offset Address, Size, and WordCM data from PDU.
RetrieveOutCM1(PDU) Retrieve Offset Address, Size, and OutCM1 data from PDU.
RetrieveOutCM2(PDU) Retrieve Offset Address, Size, and OutCM2 data from PDU.

RetrieveInCM1(PDU)

Retrieve Offset Address, Size, and InCM1 data from PDU.

RetrieveInCM2(PDU)

Retrieve Offset Address, Size, and InCM2 data from PDU.

8.1.4 Connection control
8.1.4. Connection control state machine
Connection control state machine is described below in Table 63 throu apble 7
Table 63 — Connection control state machine ~Initi
E Current state Event/condition => acti/oQ \ \ \ xt state
Initial InPort. md(Port Stat Connect
| Port_State =
=>
Start Conné€ctTi
InPortStai-e\ Che ng/\
2 Initial Connect
Initial orty D Initial
Pori\(St te ==
4 Initial Port _State) Initial
/\ \/> Por State = LinkDown
4 |n|\a/ / NTNTest == TRUE NTNTestMabte
=> r
1eN64 >~ Connection control state machine — Connect
E M{\tw Event/condition => action Next state
onnect InPort.ind(Port_State) Connect
/ Port_State == LinkUp &&
InPortState == LinkDown && OutPortState == Checking
=>
InPortState = Checking
2 Connect OutPort.ind(Port_State) Connect
/ Port_State == LinkUp &&
InPortState == Checking && OutPortState == LinkDown
=>
OutPortState = Checking
3 Connect InPort.ind(Port_State) Connect
/ Port_State == LinkDown &&
InPortState == NG && OutPortState == Checking
=>
InPortState = LinkDown
4 Connect InPort.ind(Port_State) Initial

/ Port_State == LinkDown &&
InPortState == Checking && OutPortState != OK
=>
InPortState = LinkDown;

Stop ConnectTimer.
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# Current state Event/condition => action Next state
5 Connect OutPort.ind(Port_State) Connect
/ Port_State == LinkDown &&
InPortState == Checking && OutPortState == NG
=>
OutPortState = LinkDown
6 Connect OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == Checking
=>
OutPortState = LinkDown;
Stop ConnectTimer
/ InPortState == Checking '&&
(OutPortState != OK && OutPortState != Checking)
=>
InPort.req(Connect-PDU(PortChoice=In))/\
Connect ConnectTimer times out. Wt
/ (InPortState != OK && InPortState != Ch &
OutPortState == Checking
=>
OutPort.req(Connect—PDU(Port@i
Connect ConnectTimer ti Connect
/ InPortState == Checking &&
=>
InPort.req(Conneet=
OutPog,A“e\q(Con t-P
1P Connect In Connect
InPort.req(ConnectAck-
(cIFFM{rtSt
il Connect rt.'nd(\(\,‘&u_r)ec Connect
InRort.reg(Connet{Ack-PDU(PortCheckResult=NG));
InBortState = NG
1R COW Por inE{Connect-PDU(PortChoice)) Connect
/ PortChoice == In
=>
OutRort.reg(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK
B ConM \) OutPort.ind(Connect-PDU(PortChoice)) Connect
/ PortChoice !=In
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG
1B Con%st/ InPort.ind(ConnectAck-PDU(PortCheckResult)) Connect
/ PortCheckResult == NG &&
OutPortState == Checking
InPortState = NG
15 Connect OutPort.ind(ConnectAck-PDU(PortCheckResult)) Connect
/ PortCheckResult == NG &&
InPortState == Checking
=>
OutPortState = NG
16 Connect InPort.ind(ConnectAck-PDU(PortCheckResult)) Scan
/ PortCheckResult == OK
=>
InPortState = OK;
Start ScanTimer.
17 Connect InPort.ind(ConnectAck-PDU(PortCheckResult)) Initial
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState != Checking
=>
InPortState = NG;
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Current state

Event/condition => action

Next state

Stop ConnectTimer.

18

Connect

OutPort.ind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == OK
=>
OutPortState = OK;
Start SendScanTimer.

Scan

19

Connect

OutPort.ind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == NG &&
InPortState != Checking && OutPortState == Checking
=>
OutPortState = NG;
Stop ConnectTimer

Initial

Connect

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState !|= OK
=>

InPortState = OK; (
Start ScanTimer.

Scan

Connect

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState ==
=>

OutPortState = O

Start ScanTiye'r.’\

QScan

Connect

NTNTestSIdve

Connect

NTNTestSIdve

<>ab 65

necttion control state machine — Scan

Current;\lﬁe

\Er{entlcondition => action

Next state

\/ InPort.ind(Port_State)

/ Port_State == LinkUp &&
InPgrtState == LinkDown && OutPortState == OK &&
StopConnectFlag != ON
=>
Start ConnectTimer;
InPortState = Checking

Scan

@
23

OutPort.ind(Port_State)
/ Port_State == LinkUp &&
InPortState == OK && OutPortState == LinkDown &&
StopConnectFlag != ON

Scan

=>
Start ConnectTimer;
OutPortState = Checking

Scan

InPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != OK
=>

InPortState = LinkDown

Initial

Scan

InPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>
InPortState = LinkDown

Scan

Scan

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == OK

Initial

=>
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Current state

Event/condition => action

Next state

OutPortStart = LinkDown

Scan

OutPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown
=>
OutPortState = LinkDown

Scan

Scan

ConnectTimer times out.
/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

Scan

Scan

ConnectTimer times out.

Scan

/' InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

Scan

ScanTimer times out.
/ InPortState == OK && OutPortState ==
=>
OutPort.req(Scan-PDU(scanState = TM

Scan

ScanTimer times out, \
/ InPortState == OK && OutPorStat
=>

|nPort.req(Scan-PDU(scaMo

Scan

Scan

ScanTimer times(out.
/ InPortState != O utPo St: =
=>
OutPort.r@- U(scénStatel= o

Scan

Scan

Scan

Scan

Poxr{ind(Gonnect-PDU(PortChoice))
PortChoice == In &&
e 570K || OutPortState == OK) &&

PortState != LinkDown

=>
InRort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

Scan

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

Scan

Scan

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&

Scan

(InPortState == OK ] OutPoriState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

16

Scan

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK
=>

InPortState = OK

Scan

17

Scan

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState == OK
=>
InPortState = NG

Scan

18

Scan

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&

Scan
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# Current state Event/condition => action Next state
InPortState == OK && OutPortState == Checking
=>
OutPortState = OK
19 Scan OutPort.ind(ConnectAck-PDU(PortCheckResult) Scan

/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

20 Scan InPort.ind(source_address, Scan-PDU) Scan
/ source_address != my address &&
InPortState == OK && OutPortState != OK &&
Latest(Scan-PDU) == TRUE

=>
InPort.req(Scan-PDU) (\
201 Scan InPort.ind(source_address, Scan-PDU) N < can
/ source_address != my address &&

InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

OutPort.req(Scan-PDU)\

2p Scan OutPort.ind(source_address, Scan
/ source_address !=m
InPortState == OK &&
2B Scan Scan
2k Scan ScanWai

In PortState = 0OK

2b Sean I ort.ind(Scan-PDU) Scan
ate »= Checkmg && OutPortState == OK

2b a tPort ind(source_address, Scan-PDU(scanState)) ScanWai
/ source_address == my address &&
InPortState 1= OK && OutPortState == OK

< =

Start DetectScanTimer.

2 can OutPort.ind(source_address, Scan-PDU) Scan
/ source_address == my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

InPort.req(Scan-PDU)

28 Scan OutPort.ind(Scan-PDU) Scan
/ InPortState == OK && OutPortState == Checking
=>

OutPortState = OK

29 Scan InPort.ind(PDU) Scan
/ PDU != Connect-PDU && PDU != ConnectAck-PDU &&
PDU != Scan-PDU

=>

30 Scan OutPort.ind(PDU) Scan
/ PDU != Connect-PDU && PDU != ConnectAck-PDU &&
PDU != Scan-PDU

=>

31 Scan OutPort.ind(Connect-PDU(PortChoice)) NTNTestSlave
/ PortChoice == NTNTest

=>
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/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

# Current state Event/condition => action Next state
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));
32 Scan InPort.ind(Connect-PDU(PortChoice)) NTNTestSlave

Table 66 — Connection control state machine — ScanWait

/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

E Current state Event/condition => action f Next state
ScanWait InPort.ind(Port_State) StanWai
/ Port_State == LinkUp && (
InPortState == LinkDown && OutPortState == QK
StopConnectFlag != ON
=>
Start ConnectTimer;
InPortState = Checki?d\ W
y ScanWait OutPort.ind(Port ScanWai
/ Port_State ==
InPortState ==
&
ScanWait Initial
InPortState OK = 0K
(\ /\ In te = LinkDown
4 ScanWait ort. |nd( ort_State) Scan
= LinkDown &&
Port Down && OutPortState == OK
=>
<> rtState = LinkDown
1 ScanWw \_OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
PoftState = OK && OutPortState == OK
=>
<\ OutPortState = LinkDown
[ \ OutPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState == OK && OutPortState !=LinkDown
=>
OutPortState = LinkDown
ScanWait ConnectTimer times out. ScanWai
/ InPortState == Checking && OutPortState == OK
=>
InPort.req(Connect-PDU(PortChoice=In));
8 ScanWait ConnectTimer times out. ScanWait
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))
9 ScanWait DetectScanTimer times out. Collect
/ InPortState == OK || OutPortState == OK
=>
Start CollectTimer.
10 ScanWait InPort.ind(Connect-PDU(PortChoice)) ScanWait
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# Current state Event/condition => action Next state
11 ScanWait InPort.ind(Connect-PDU(PortChoice)) ScanWait
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG
12 ScanWait OutPort.ind(Connect-PDU(PortChoice)) ScanWait
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU({PoriCheckResult=0K)J;
OutPortState = OK
1B ScanWait OutPort.ind(Connect-PDU(PortChoice)) SsanWai
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheck
OutPortState = NG
1@ ScanWait Scan
16 ScanWait rtC\h.eAk ult) ScanWai
Port€heekResylt.==)NG &&
InPortState == Checking &&QOutP e == OK
16 ScanWait Scan
1 Sc@ ScanWai
= OK && OutPortState == Checking
=>
<\ OutPortState = NG
1B ca it InPort.ind(source_address, Scan-PDU) ScanWai
/ source_address == my address &&
(InPortState == OK || InPortState == Checking)
=>
\ Restart DetectScanTimer.
1P ScanWait InPort.ind(source_address, Scan-PDU) ScanWai
/ source_address != my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>
Restart DetectScanTimer;
OutPort.req(Scan-PDU)
20 ScanWait InPort.ind(source_address, Scan-PDU) ScanWait
/ source_address != my address &&
InPortState == OK && OutPortState != OK &&
Latest(Scan-PDU) == TRUE
=>
Restart DetectScanTimer;
InPort.req(Scan-PDU)
21 ScanWait InPort.ind(source_address, Scan-PDU) ScanWait
/ source_address != my address &&
InPortState == OK &&
Latest(Scan-PDU) != TRUE
=>
Restart DetectScanTimer;
22 ScanWait OutPort.ind(source_address, Scan-PDU) ScanWait
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Current state

Event/condition => action

Next state

/ source_address == my address &&
(InPortState == OK || OutPortState == OK)
=>
Restart DetectScanTimer.

23

ScanWait

OutPort.ind(source_address, Scan-PDU)

/ source_address != my address &&
InPortState != OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>
Restart DetectScanTimer;
OutPort.req(Scan-PDU)

ScanWait

24

ScanWait

OutPort.ind(source_address, Scan-PDU)

ScanWaij

/ source_address != my address &&
InPortState 1= OK && OutPortState == OK &&
Latest(Scan-PDU) != TRUE

=>

ScanWait

OutPort.ind(source_address, Scan-P,
/ source_address == my address
InPortState == OK && OutPortStat

Restart DetectScanTimer. /\ (
)

canWai

ScanWait

/ source_addre

InPortState == OK(&8&
InRo

ScanWai

ScanWait

InPortState ==

in && OutPortState == OK
=>
IMROrtState

Scan

ScanWait Q

1N
, deress, Scan-PDU)
eNad I= my address &&
=>
utPortState = OK

Scan

ScanWali

/

.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
utPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSlIgve

%

/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =

> InPort.ind(Connect-PDU(PortChoice))

NTNTestOK));

NTNTestSIdve

/ Port_State == LinkUp &&
InPortState == OK && OutPortState != OK
=>
Start ConnectTimer;
OutPortState = Checking

Table 67 — Connection control state machine — Collect
# Current state Event/condition => action Next state
1 Collect InPort.ind(Port_State) Collect
/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking
2 Collect OutPort.ind(Port_State) Collect
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Current state

Event/condition => action

Next state

Collect

InPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState == OK && OutPortState != OK
=>
InPortState = LinkDown

Initial

Collect

InPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>
InPortState = LinkDown

Scan

Collect

OutPort.ind(Port_State)

Initial

PDagt Of ——tial) 29
7T Oft_—otate T OW— St

InPortState '= OK && OutPortState == OK
=>
OutPortState = LinkDown a

Collect

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != Li o
=>

OutPortState = LinkDoyn\

@

Collect

Collect

Collect

Collect

Collect

tLoopState = Through))

Collect

SdlledtTinter times out.
riState = OK && OutPortState !|= OK
=>

Neq(Cqllect-PDU(InLoopState = Loopback,
OutLoopState =OutPortState))

Collect

\w) CollectTimer times out.
ortState != OK && OutPortState == OK
=>

OutPort.req(Collect-PDU(InLoopState = InPortState,
OutLoopState = Loopback))

Collect

\) InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));

lnDArtQtat S al’d
HHoftotate LAY

Collect

13

Collect

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

Collect

14

Collect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

Collect

15

Collect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&

(InPortState == OK || OutPortState == OK) &&

Collect
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Current state

Event/condition => action

Next state

OutPortState != LinkDown

=>

OutPort.req(ConnectAck-PDU(PortCheckResult=NG));

OutPortState = NG

16

Collect

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK
=>
InPortState = OK

Scan

17

Collect

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState == OK

Collect

=>
InPortState = NG

Collect

OutPort.ind(ConnectAck-PDU(PortCheckResult
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking

=>
OutPortState = OK (\

N

(

Collect

OutPort.ind(ConnectAck-PDU(PoriCheckResslt) X

/ PortCheckResult == &&

InPortState == OK && OutPo =
=>
OutPortStage = m

Collect

Collect

Scan

Collect

= OK

InPoﬂ
/ InPor Stat
Out

Scan

Collect

O

ort. |nd( can-PDU)
InPo tS g && OutPortState == OK
=>

Scan

Collegt

\_OutPort.ind(Scan-PDU)
/ InPoptState != OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)

Scan

Collechy

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)

Scan

Collect~”

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK

=>

Collect

TnPort.req(Scan-PDU)

26

Collect

InPort.ind(source_address, Collect-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState == OK
=>
CPDReceived(Collect-PDU);
OutPort.req(Collect-PDU)

Collect

27

Collect

InPort.ind(source_address, Collect-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState |= OK
=>
CPDReceived(Collect-PDU);
InPort.req(Collect-PDU)

Collect

28

Collect

OutPort.ind(source_address, Collect-PDU)
/ InPortState == OK && OutPortState == OK
=>
InPort.req(Collect-PDU)

Collect
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Current state Event/condition => action Next state

Collect OutPort.ind(source_address, Collect-PDU) Collect
/ source_address != my address &&
InPortState != OK && OutPortState == OK
=>
CPDReceived(Collect-PDU);
OutPort.req(Collect-PDU)

Collect InPort.ind(source_address, Collect-PDU) CollectWait
/ source_address == my address &&
InPortState == OK
=>
Start DetectCollectTimer.

Callaat Fal H nRLL

1 1D ' L el Lall s Y AY Lall $\AL t
Coteet SutPertind{sotree—adaress—Sotect-PBY) Sottecta

/ source_address == my address &&
InPortState != OK && OutPortState == OK

=>

Start DetectCollectTimer. N\ (
Collect OutPort.ind(Connect-PDU(PortChoice)) TNYestSidve
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(Port ckResult =
NTNTestNG)); \
Collect InPort.ind(Connect-PD i NTNTestSIgve
/ PortChoice =
=>
InPortSt
OutPort.r Conne ck-
NTe OK))
Table 68 — Connectio coc.l\ machine — CollectWait
Current state < /—\ enb&q_rbdn‘\on > action Next state

CollectWait rt. |nd( ort_State) CollectWa
= LinkUp &&
K && OutPortState == OK
=>
Start ConnectTimer;
nPortState = Checking

—

CollecfWiit \) OutPort.ind(Port_State) CollectWajt
/ Port_State == LinkUp &&
InPortState == OK && OutPortState !|= OK
=>
Start ConnectTimer;
\ OutPortState = Checking
Ile\ctWa InPort.ind(Port_State) Initial

/ Port_State == LinkDown &&
InPortState == OK && OutPortState != OK
=>
InPortState = LinkDown

CollectWait InPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>

InPortState = LinkDown

CollectWait OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState 1= OK && OutPortState == OK
=>

OutPortState = LinkDown

CollectWait OutPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown
=>

OutPortState = LinkDown

CollectWait ConnectTimer times out. CollectWait
/ InPortState == Checking && OutPortState == OK
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# Current state Event/condition => action Next state
=>
InPort.req(Connect-PDU(PortChoice=In));
8 CollectWait ConnectTimer times out. CollectWait
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))
9 CollectWait DetectCollectTimer times out. Select
/ InPortState == OK || OutPortState == OK
=>
CollectEnd == TRUE;
Start SelectTimer.
1 CollectWait InPort.ind(Connect-PDU(PortChoice)) CollectWajt
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown (
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K))
InPortState = OK
il CollectWait InPort.ind(Connect-PDU(PortChoisg)) WectWat
/ PortChoice == In &
(InPortState == OK || OutPortSt
InPortState != Li
1p CollectWait CollectWajt
1B CollectWait U(PortChoice)) CollectWajt
== Out &&
utPortState == OK) &&
utPoxtState != LinkDown
=>
Q nectAck-PDU(PortCheckResult=NG));
(\ OutPortState = NG
1h ColleefWhit Wd(ConnectAck-PDU(PortCheckResuIt) Scan
/ PortCheckResult == OK &&
PortState == Checking && OutPortState == OK
=>
N InPortState = OK
16 c}r% \r\) InPort.ind(ConnectAck-PDU(PortCheckResult) CollectWajt
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState == OK
=>
InPortState = NG
1B CollectWait OutPort.ind(ConnectAck-PDU(PortCheckResult) Scan
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = OK
17 CollectWait OutPort.ind(ConnectAck-PDU(PortCheckResult) CollectWait
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = NG
18 CollectWait InPort.ind(Scan-PDU) Scan
/ InPortState == OK && OutPortState != OK
=>
InPort.req(Scan-PDU)
19 CollectWait InPort.ind(Scan-PDU) Scan
/ InPortState == OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

-132 -

IEC 61158-6-23:2014 © IEC 2014

Current state

Event/condition => action

Next state

20

CollectWait

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)

Scan

21

CollectWait

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

22

CollectWait

OutPort.ind(Scan-PDU)

/ InPortState == OK && OutPortState == Checking

Scan

OutPortState = OK;
InPort.req(Scan-PDU)

CollectWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Q
=>

InPort.req(Scan-PDU)

CollectWa

—_

CollectWait

InPort.ind(source_address, Collgct-
/ source_address == my adgfess&
InPortState == OK

=>
Restart DetectC IIectTime

—

\QpﬁectWa

CollectWait

CollectWal

—

CollectWait

ollect-PDU)
ress &&
rtState = OK

CollectWa

—_

Coll@t

N

Por 'nWae_address, Collect-PDU)
souirce_address != my address &&
nRontState == OK && OutPortState |= OK
=>
Restart DetectCollectTimer;
CPDReceived(Collect-PDU);
InPort.req(Collect-PDU)

CollectWalt

%ﬁ

OutPort.ind(source_address, Collect-PDU)
/ source_address != my address &&
InPortState != OK && OutPortState == OK
=>
Restart DetectCollectTimer.
CPDReceived(Collect-PDU);
OutPort.req(Collect-PDU)

CollectWa

—_

ALt

Outp
6

L\I\In t

SreCtyvatt

rire{CoHe

OK && OutPortState == OK
=>

InPort.req(Collect-PDU)

+ DMLY
et

/ InPortState ==

SeetHYy

30

CollectWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSlave

31

CollectWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSlave
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Table 69 — Connection control state machine — Select

# Current state Event/condition => action Next state

1 Select InPort.ind(Port_State) Select
/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking

2 Select OutPort.ind(Port_State) Select
/ Port_State == LinkUp &&
InPortState == OK && OutPortState |= OK

=>

Start ConnectTimer;
OutPortState = Checking F
Select InPort.ind(Port_State) N ( itial
/ Port_State == LinkDown &&

InPortState == OK && OutPortState != O

=>
InPortState = LinkDown (\

4 Select InPort.ind(Port_State A Scan
/ Port_State == LinkDoWwr_&&

InPortState != LinkDown && rtState
=>
InPortState = inkayvn

] Select Initial

¢ Select

t_State) Scan
in wn &&
rtState != LinkDown

,\ \ = LinkDown
r

Selegct ConhectTimer times out. Select
@ InRortState == Chrecking && OutPortState == OK
=>
/\ In/P\ t.reg(Connect-PDU(PortChoice=In));

Select ConnectTimer times out. Select
/ InRortState == OK && OutPortState == Checking
=>
utPort.req(Connect-PDU(PortChoice=0ut))

< el NS SelectTimer times out. Select
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

1P Selea\/ SelectTimer times out. Select
/ InPortState == OK && OutPortState '= OK
=>

TNPort.req(Select-PDU)

11 Select SelectTimer times out. Select
/ InPortState != OK && OutPortState == OK
=>
OutPort.req(Select-PDU)
12 Select InPort.ind(Connect-PDU(PortChoice)) Select

/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

13 Select InPort.ind(Connect-PDU(PortChoice)) Select
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
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Current state

Event/condition => action

Next state

InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

14

Select

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

Select

15

Select

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&

Select

OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG A

Select

InPort.ind(ConnectAck-PDU(PortCheckResilt)
/ PortCheckResult == OK &&

InPortState == Checking && OutPortStgte ==
=>

InPortState = OK(\ \

Select

Select

Select

Scan

Select

ortState = NG

Select

I ort.ind(Scan-PDU)
InPortState == OK && OutPortState '= OK

InPort. req(Scan PDU)

Scan

InPort.ind(Scan-PDU)
InPortState = OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)

Scan

S&\ect

./

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)

Scan

Select

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

24

Select

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)

Scan

25

Select

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

Select

26

Select

InPort.ind(source_address, Select-PDU)
/ source_address == my address &&
InPortState == OK

=>

TokenStartWait
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Current state

Event/condition => action

Next state

Start LaunchTimer.

27

Select

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState |= OK
=>
InPort.req(Select-PDU)

LaunchWait

28

Select

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState == OK
=>
OutPort.req(Select-PDU)

LaunchWait

Select

InPort.ind(source_address, Select-PDU)

/ source_address > my address /\(‘
=>

Select

Select

OutPort.ind(source_address, Select-PDU)

/ source_address == my address &&

InPortState 1= OK && OutPortState == OK
=>

Start LaunchTimer.

ken rtWait

Select

OutPort.ind(source_address,
/ source_address < my

LaunchWdit

Select

Select

Select

Select

Select

9,

7z

50

>

N
PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||

= Transient1-PDU ||

DU == Dummy-PDU ||
U == Transient2-PDU ||

PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK
=>

Select

S

;

OutPort.ind(PDU)
/ (PDU == Token-PDU ||
PDU == MyStatus-PDU ||
PDU == Transient1-PDU ||

Select

PDU == Dummy-PDU ||
PDU == Transient2-PDU ||
PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
OutPortState == OK

=>

36

Select

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest

=>

OutPort.req(ConnectAck-PDU(PortCheckResult =

NTNTestNG));

NTNTestSlave

37

Select

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>

NTNTestSlave
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Current state

Event/condition => action

Next state

InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

Table 70 — Connection control state machine — TokenStartWait

Current state

Event/condition => action

Next state

TokenStartWait

InPort.ind(Port_State)
/ Port_State == LinkUp &&
InPortState '= OK && OutPortState == OK

TokenStartWait

=>
Start ConnectTimer;
InPortState = Checking

A

TokenStartWait

OutPort.ind(Port_State)

/ Port_State == LinkUp &&
InPortState == OK && OutPortState = OK
=>
Start ConnectTimer;

OutPortState = Check)r(\ W

ken rtVyait

TokenStartWait

InPort. md(Port
/ Port_State ==
InPortState == OK &&
=>

InPortStdte

Initial

TokenStartWait

Scan

TokenStartWait

F

== OK

Initial

Token@ait

Mrt |nd(Port State)
/P rt_State == LinkDown &&
£= 0K && OutPortState 1= LinkDown

OutPortState = LinkDown

Scan

<

ConnectTimer times out.
= Checking && OutPortState == OK
=>
InPort.req(Connect-PDU(PortChoice=In));

/| MMPortState =

TokenStartWait

Tok Start

ConnectTimer times out.
/ InPortState == OK && OutPortState ==
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

Checking

TokenStartWait

Tl PP f
FokenStartW ait

Tal FoY DLy VT
TORCITStartvv art

} T = 4 4
Catten T meTrtmMmesSoutT

/ InPortState == OK && OutPortState == OK
=>
OutPort.req(Select-PDU)

10

TokenStartWait

LaunchTimer times out.
/ InPortState == OK && OutPortState != OK
=>

InPort.req(Select-PDU)

TokenStartWait

11

TokenStartWait

LaunchTimer times out.
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

TokenStartWait

12

TokenStartWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState ==
InPortState != LinkDown

OK) &&

=>

TokenStartWait



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

IEC 61158-6-23:2014 © IEC 2014

- 137 -

Current state

Event/condition => action

Next state

InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

13

TokenStartWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

TokenStartWait

14

TokenStartWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&

TokenStartWait

OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK A

15

TokenStartWait

OutPort.ind(Connect-PDU(PortChoice))

/ PortChoice == Out &&
(InPortState == OK || OutPortState =<0OK)
OutPortState != LinkDow,

=>

OIWV' ait

16

TokenStartWait

InPort.ind(ConnectAck-PPU(PGNChe R%uw

Scan

17

TokenStartWait

&
ate =< OK
PortChec =
InPortStae==in && OutPortState == OK
=>
f\ IMROriState

TokenStartWait

18

TokenStartWa

9,

AN

W PDU(PortCheckResult)
PertCh esult == OK &&

Scan

19

TokenSt ait

OutPor. hd(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
In ate == OK && OutPortState == Checking
=>

OutPortState = NG

TokenStartWait

20

O\
=

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState != OK
=>
InPort.req(Scan-PDU)

Scan

21

TokenStartWait

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

Scan

OutPort.req(Scan-PDU)

22

TokenStartWait

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)

Scan

23

TokenStartWait

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

24

TokenStartWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)

Scan

25

TokenStartWait

OutPort.ind(Scan-PDU)

TokenStartWait
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Current state

Event/condition => action

Next state

/ InPortState ==

InPort.req(Scan-PDU)

OK && OutPortState == OK

=>

26

TokenStartWait

InPort.ind(Launch-PDU)
/ InPortStatus ==

CTicket = TRUE

OK && OutPortState != OK
=>

TokenReleaseWait

27

TokenStartWait

InPort.ind(Launch-PDU)
/ InPortStatus ==

CTicket = TRUE

OK && OutPortState == OK
=>

TokenReleaseWait

28

TokenStartWait

OutPort.ind(Launch-PDU)
/ InPortState != OK && OutPortState == OK

CTicket = TRUE

=>

lokenReleasq

Wait

29

TokenStartWait

OutPort.ind(Launch-PDU)
/ InPortState ==

InPort.req(Launch-PDU)

OK && OutPortState ==
=>

(N
OWV’

ait

30

TokenStartWait

OutPort.ind(Connect-PDU(P
/ PortChoice == N

NTNTestSIg

31

TokenStartWait

NTNTestSIg

Table

rol state machine — LaunchWait

Current’s te\

ENt/(}ndltlon => action

Next state

Launc

N

Po

/ port_State == LinkUp &&
InPortState = OK && OutPortState == OK

Start ConnectTimer;
InPortState = Checking

rt.ind(Port_State)

=>

LaunchWa

aunch a|t

>

OutPort.ind(Port_State)
/ Port_State == LinkUp &&

InPortState ==

Start ConnectTimer;
OutPortState = Checking

OK && OutPortState != OK
=>

LaunchWa

LaunchWait

InPo

rt. |nd(Port State)

Initial

+ rult State==+tinkBown&&

InPortState =

InPortState = LinkDown

= OK && OutPortState !'= OK

=>

LaunchWait

InPo

/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK

InPortState = LinkDown

rt.ind(Port_State)

=>

Scan

LaunchWait

OutPort.ind(Port_State)
| Port_State == LinkDown &&
InPortState != OK && OutPortState == OK

OutPortState = LinkDown

=>

Initial

LaunchWait

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown

Scan
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# Current state Event/condition => action Next state
=>
OutPortState = LinkDown
7 LaunchWait ConnectTimer times out. LaunchWait
/ InPortState == Checking && OutPortState == OK
=>
InPort.req(Connect-PDU(PortChoice=In));
8 LaunchWait ConnectTimer times out. LaunchWait
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))
9 LaunchWait InPort.ind(Connect-PDU(PortChoice)) LaunchWait
[ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult= ;
InPortState = OK
10 LaunchWait InPort.ind(Connect-PDU(PortChoi LawpchWalit
/ PortChoice == In &&
(InPortState == OK || OutPortStat
InPortState != LinkDo
=>
InPort.req(ConnectAck-PDU(P6rtCheckRes
InPortState(= Nm
11 LaunchWait W rt i LaunchWait
= &
12 LaunchWait LaunchWalft
Q Q OutPortState = NG
13 Launch {aPortindtonnectAck-PDU(PortCheckResult) Scan
PortCheckResult == OK &&
InP te == Checking && OutPortState == OK
=>
<\ InPortState = OK
N
14 uhchWeait InPort.ind(ConnectAck-PDU(PortCheckResult) LaunchWalt
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState == OK
=>
InPortState = NG
15 LaunchWait OutPort.ind(ConnectAck-PDU(PortCheckResult) Scan
[ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = OK
16 LaunchWait OutPort.ind(ConnectAck-PDU(PortCheckResult) LaunchWait
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = NG
17 LaunchWait OutPort.ind(Select-PDU) LaunchWait
/ InPortState == OK && OutPortState == OK
=>
InPort.req(Select-PDU)
18 LaunchWait InPort.ind(Scan-PDU) Scan
/ InPortState == OK && OutPortState != OK
=>
InPort.req(Scan-PDU)
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Current state

Event/condition => action

Next state

LaunchWait

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)

Scan

20

LaunchWait

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)

Scan

21

LaunchWait

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK

Scan

OutPort.req(Scan-PDU)

22

LaunchWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checki
=>
OutPortState = OK;
InPort.req(Scan-PDU)

AN

23

LaunchWait

OutPort.ind(Scan-PDU)

InPort.req(Scam

=3

Nagunchwa

24

LaunchWait

InPort.ind(source_address, ect: UN)
&

LaunchWalit

25

LaunchWait

/ source_add res?:i y re/i
=>

LaunchWalit

26

LaunchWait

AR

LaunchWalit

27

Laun<§w7h<\

InRort.ind(solirce_address, Select-PDU)

soupce_address > my address
=>

LaunchWalt

28

Launch\Vai

Wt.ind(source_address, Select-PDU)
/ source_address == my address &&
InPortState != OK && OutPortState == OK
=>

LaunchWalt

29

N

)

OutPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState != OK && OutPortState == OK
=>
OutPort.req(Select-PDU)

LaunchWalit

30

LaunchWait

OutPort.ind(source_address, Select-PDU)

LaunchWalit

[ source_address > my address &&
InPortState != OK && OutPortState == OK
=>

31

LaunchWait

InPort.ind(Launch-PDU)
/ InPortStatus == OK && OutPortStatus != OK
=>

InPort.req(Launch-PDU)

TokenWait

32

LaunchWait

InPort.ind(Launch-PDU)
/ InPortStatus == OK && OutPortStatus == OK
=>
OutPort.req(Launch-PDU)

TokenWait

33

LaunchWait

OutPort.ind(Launch-PDU)
/ InPortState '= OK && OutPortState == OK
=>

OutPort.req(Launch-PDU)

TokenWait

34

LaunchWait

OutPort.ind(Launch-PDU)

LaunchWait
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Current state

Event/condition => action

Next state

/ InPortState == OK && OutPortState == OK
=>
InPort.req(Launch-PDU)

35

LaunchWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSlave

36

LaunchWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown:

NTNTestSlave

OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

Table 72 — Connection control state machine — TokenReleaseWai

N

Current state

Event/condition => action

N)}(t stat

®

TokenReleaseWait

CTicket ==
=>

ACTicket = —

= FALS

JokenReleasdWait

TokenReleaseWait

ACTlcket =
/ InPortState

FAS
el_

.in (T ken- DU)

TokenReleaged

TokenReleaseWait

OutPo

TokenReleaged

TokenReleaseWait

<

/TN tar
ort.ind(Pgrt_State)

rt>State #= LinkUp &&

OK && OutPortState == OK
=>

rt ConnectTimer;

PortState = Checking

TokenReleasdWait

TokenRel éw%

~S
OutPort.ind(Port_State)
/ Port_State == LinkUp &&
InPortState == OK && OutPortState != OK
=>

Start ConnectTimer;
OutPortState = Checking

TokenReleasdWait

AN
enﬁ&eas M

InPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState == OK && OutPortState != OK
=>
InPortState = LinkDown

Initial

Tal Ral A Lok
ToORCITReCIreascyvvatt

:IIPUIt.;IId(PUIt_StdtU)

/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>
InPortState = LinkDown

o
oCcatT

TokenReleaseWait

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == OK
=>

OutPortState = LinkDown

Initial

TokenReleaseWait

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown
=>

OutPortState = LinkDown

Scan

10

TokenReleaseWait

ConnectTimer times out.
/ InPortState == Checking && OutPortState == OK

TokenReleaseWait
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Current state

Event/condition => action

Next state

=>

InPort.req(Connect-PDU(PortChoice=In));

11

TokenReleaseWait

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

TokenReleaseWait

12

TokenReleaseWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K)):

TokenReleaseWait

InPortState = OK

Vd

13

TokenReleaseWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK)
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckRé€sult>
InPortState = NG

TokenReleasq

Wait

14

TokenReleaseWait

OutPort.ind(Connect-PDU(P Ch%ex
/ PortChoice ==
(InPortState == = &&
OutPortState !

=>
OutPort.req(ConnectAgKk-PDU{Por
OupPonrSt

>okenReIease

Wait

15

TokenReleaseWait

N

TokenReleasd

Wait

16

TokenReleaseWait

R

== OK &&

=>

InPortState = OK

Scan

17

TokenReléas N

AN

Wd(ConnectAck-PDU(PortCheckResuIt)
/ PortCheckResult == NG &&
PortState == Checking && OutPortState == OK

=>
InPortState = NG

TokenReleasq

Wait

18

kenRa(ba N

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = OK

Scan

19

TokenReleaseWait

QutPort.ind(ConnectAck-PDU(PortCheckResult)

TokenReleas

/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

Wait

20

TokenReleaseWait

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState != OK
=>

InPort.req(Scan-PDU)

Scan

21

TokenReleaseWait

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

22

TokenReleaseWait

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)

Scan
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Current state

Event/condition => action

Next state

23

TokenReleaseWait

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

24

TokenReleaseWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)

Scan

25

TokenReleaseWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK

TokenReleaseWait

InPort.req(Scan-PDU)

%

26

TokenReleaseWait

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState I= O
=>

InPort.req(Select-PDU) /\

LaynchW ait

27

TokenReleaseWait

InPortState == OK && OutPort

=>
OutPort.req(Sefect-PDU)
I~

Nadnchwat

28

TokenReleaseWait

InPort.ind(source o&e}? elect P
Ne_a res y ds

Select

29

TokenReleaseWait

)
DU)
&&
== QK

OutPortj

/ so
Ou@f\eq(s e

LaunchWdit

30

TokenReleaseWait

soupses
\/\ InRortState

\( OutPo

ddress/> my address &&
OutPortState == OK
>

i (soh:)e_ ess, Select-PDU)

Select

31

TokenRelea

&

WFort.ind(Select-PDU)
InPoctState == OK && OutPortState == OK
=>
InPort.req(Select-PDU)

TokenReleasdWait

32

(\ .
T

X InPort.ind(Launch-PDU)
=>

TokenReleasdgWait

33

Wé@ait

OutPort.ind(Launch-PDU)
=>

TokenReleasdWait

34

TokenReleaseWait

InPort.ind(PDU)

/ (PDU == MyStatus-PDU ||
PDU == Transient1-PDU ||
PDU == Dummy-PDU ||
PDU == Transient2-PDU ||

TokenReleasdWait

PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK
=>

35

TokenReleaseWait

OutPort.ind(PDU)

/ (PDU == MyStatus-PDU ||
PDU == Transient1-PDU ||
PDU == Dummy-PDU ||
PDU == Transient2-PDU ||
PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&

TokenReleaseWait
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# Current state Event/condition => action Next state
OutPortState == OK
=>
36 TokenReleaseWait Control Cyclic.req(Control_Type) TokenReleaseWait
/ Control_Type == Restart
=>
CyclicControl = Running;
Control Cyclic.cnf(State = Running)
37 TokenReleaseWait Control Cyclic.req(Control_Type) TokenReleaseWait
/ Control_Type == Stop
=>
CyclicControl = Stop;
Control Cyclic.cnf(State = Stop) .
38 TokenReleaseWait OutPort.ind(Connect-PDU(PortChoice)) TNTestSIJve
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckRes
NTNTestNG));
39 TokenReleaseWait InPort.ind(Connect-PDU(PortChoijge)) NTNJestSlgve
/ PortChoice == NTNTest
=>
InPortState = LinkDowx;
OutPort.req(ConnectAck-PDU heckRe
NTNTestOK));
Table 73 - Connection{o\%aé\gt%ma hir@%enReleased
# Current state E_Vgntl n\d'\tior}‘? a&fen/ Next state
1 TokenReleased i TokenReleaged
== OK
[\ (\ InRo = Checking
2 Token se \Qg‘t?rt.ind(Port_State) TokenReleaged
Poxt” State == LinkUp &&
loPortState == OK && OutPortState |= OK
=>
Start ConnectTimer;
OutPortState = Checking
3 TakenRelease InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == OK && OutPortState |= OK
=>
InPortState = LinkDown
4 Tokerh‘e@ InPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>
InPortState = LinkDown
5 TokenReleased OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == OK
=>
OutPortState = LinkDown
6 TokenReleased OutPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown
=>
OutPortState = LinkDown
7 TokenReleased ConnectTimer times out. TokenReleased
/ InPortState == Checking && OutPortState == OK
=>
InPort.req(Connect-PDU(PortChoice=In));
8 TokenReleased ConnectTimer times out. TokenReleased
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Current state

Event/condition => action

Next state

/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

TokenReleased

NetworkWatchTime times out.=>

Select

TokenReleased

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

TokenReleased

11

TokenReleased

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG))
InPortState = NG

TokenReleaged

12

TokenReleased

(InPortState == OK || OutPortSt
OutPortState != Lj

WRelea bed

13

TokenReleased

TokenReleaged

14

TokenReleased

S

Scan

15

TokenRe}‘( e

AN

TokenReleaged

16

ToRenReleaskd

Scan

17

TokenReleased

TokenReleaged

18

TokenReleased

Scan

19

TokenReleased

Scan

20

TokenReleased

OutPort.req Con@l&:ﬁl{—
utPgrtSta
=>
\/6utPort.ind(ConnectAck-PDU(PortCheckResuIt)
OutPortState = OK
=>
=>
=>
=>

nnectAck (PortCheckResult)
eckResult == OK &&
nPortSta
\/> ortState = OK
PortNnd(ConnectAck-PDU(PortCheckResult)
ortCheckResult == NG &&
PortState == Checking && OutPortState == OK
=>
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
OutPortState = NG
InPort.ind(Scan-PDU)
InPort.req(Scan-PDU)
InPort.ind(Scan-PDU)
OutPort.req(Scan-PDU)
InPort.ind(Scan-PDU)
InPortState = OK;
OutPort.req(Scan-PDU)

Scan

21

TokenReleased

heckimg && OutPortState == OK
InPortState = NG
=>
InPortState == OK && OutPortState == Checking
/ InPortState == OK && OutPortState != OK
/ InPortState == OK && OutPortState == OK
/ InPortState == Checking && OutPortState == OK
OutPort.ind(Scan-PDU)

Scan
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/ InPortState != OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)
22 TokenReleased OutPort.ind(Scan-PDU) Scan
/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)
23 TokenReleased OutPort.ind(Scan-PDU) TokenReleased
/ InPortState == OK && OutPortState == OK
=>
InPort.req(Scan-PDU)
24 TokenReleased InPort.ind(source_address, Select-PDU) aunchWait
/ source_address < my address &&
InPortState == OK && OutPortState |= OK
=>
InPort.req(Select-PDU) <\ x
25 TokenReleased InPort.ind(source_address, Select- LaynchWait
/ source_address < my address 3&
InPortState == OK && OutPort =
OutPort. req(SeI}t’PD{
26 TokenReleased InPort.ind(source_addfess,Sglec Select
/ source_address\> m dress
27 TokenReleased i LaunchWajit
28 TokenReleased Select
29 Token utPort.ind(Select-PDU) TokenReleaged
atene= OK && OutPortState = K
InPort. req(SeIect PDU)
30 TokenRéI{a\ﬁ\d\ InPort. |nd(Launch PDU) TokenReleaged
31 To enReI \) OutPort.ind(Launch-PDU) TokenReleaped
=>
32 oké‘r&ale }eq\/ InPort.ind(Token-PDU) TokenReleasdWait
/ InPortState == OK
=>
33 TokenReleased OutPort.ind(Token-PDU) TokenReleasqWait
/ InPortState != OK && OutPortState == OK
=>
34 TokenReleased OutPort.ind(Token-PDU) TokenReleased
/ InPortState == OK && OutPortState == OK
=>
InPort.req(Token-PDU)
41 TokenReleased InPort.ind(source_address, PDU) TokenReleased

/ source_address == my address &&
(PDU == MyStatus-PDU ||
PDU == Transient1-PDU ||

PDU == Dummy-PDU ||
PDU == Transient2-PDU ||
PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK
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Current state

Event/condition => action

Next state

=>
Restart NetworkWatchTimer.

42

TokenReleased

InPort.ind(source_address, PDU)
/ source_address != my address &&
(PDU == MyStatus-PDU ||
PDU == Dummy-PDU) &&
InPortState == OK && OutPortState |= OK
=>
InPort.req(PDU):
Restart NetworkWatchTimer.

TokenWait

43

TokenReleased

InPort.ind(source_address, PDU)
/[ source_address '= my address &&

TokenWait

(PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&

InPortState == OK && OutPortState != OK
=>

ACReceived(PDU)
InPort.req(PDU):
Restart NetworkWatchTimer.

44

TokenReleased

InPort.ind(source_address, PDY)
/ source_address != my address
(PDU == CyclicDataW-PBbU

TokenWait

45

TokenReleased

TokenWait

46

o

TokenReledse

A\

W.ind(source_address, PDU)

urce_address != my address &&
==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState == OK && OutPortState == OK
=>
ACReceived(PDU)
OutPort.req(PDU):
Restart NetworkWatchTimer.

TokenWait

47

Tok éleas d

InPort.ind(source_address, PDU)
/ source_address != my address &&
(PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||

TokenWaift

PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK && OutPortState == OK
=>
CReceived(PDU)
OutPort.req(PDU):
Restart NetworkWatchTimer.

48

TokenReleased

OutPort.ind(source_address, PDU)
/ source_address == my address &&
(PDU == MyStatus-PDU ||
PDU == Transient1-PDU ||
PDU == Dummy-PDU ||
PDU == Transient2-PDU ||
PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||

TokenReleased
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Current state

Event/condition => action

Next state

PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
OutPortState == OK
=>
Restart NetworkWatchTimer.

49

TokenReleased

OutPort.ind(source_address, PDU)
/ source_address != my address &&
(PDU == MyStatus-PDU ||
PDU == Dummy-PDU) &&
InPortState != OK && OutPortState == OK
=>
OutPort.req(PDU):

R % T NP NS IPAV.V PPN "N o
e Stafrrrvetworieyy-atCr e

TokenWait

50

TokenReleased

OutPort.ind(source_address, PDU)

/ source_address != my address &&
(PDU ==Transient1-PDU || PDU ==Transient2-PDU|{\&&
InPortState != OK && OutPortState ==

=>

ACReceived(PDU)
OutPort.req(PDU):
Restart NetworkWatchTw

JokenWait

51

TokenReleased

TokenWait

52

TokenRelease

R

N out Waddress, PDU)
/souree\ address’/!= my address &&
PDU\== MyStatus-PDU ||
U 5= Dummy-PDU &&
InRortState == OK && OutPortState == OK

=>

InPort.req(PDU)

TokenReleaged

53

TokenR Iea\

utPort.ind(source_address, PDU)
/ source_address != my address &&
PD =Transient1-PDU || PDU ==Transient2-PDU) &&

InPortState = OK && OutPortState == OK
=>
ACReceived(PDU)
InPort.req(PDU)

TokenReleaged

54

TokenR

OutPort.ind(source_address, PDU)
/ source_address != my address &&
(PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||

TokenReleaged

PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK && OutPortState == OK
=>

CReceived(PDU)
InPort.req(PDU)

55

TokenReleased

Control Cyclic.req(Control_Type)
/ Control_Type == Restart
=>
CyclicControl = Running;
Control Cyclic.cnf(State = Running)

TokenReleased

56

TokenReleased

Control Cyclic.req(Control_Type)
/ Control_Type == Stop
=>

CyclicControl = Stop;

TokenReleased
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# Current state Event/condition => action Next state

Control Cyclic.cnf(State = Stop)

57 TokenReleased OutPort.ind(Connect-PDU(PortChoice)) NTNTestSlave
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

58 TokenReleased InPort.ind(Connect-PDU(PortChoice)) NTNTestSlave
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK)):

Table 74 — Connection control state machine — m

E Current state Event/condition => action \ \ \Q&\s}gta

TokenWait InPort.ind(Port_State)
/ Port_State == LinkUp

=>

2 TokenWait TokenWait

Start ConnecgTimer;
InPortState = Che/zk%ng

TokenWait Initial

A

=>

/\ InPortState = LinkDown

) TokeptVait W.ind(Port_State) Scan
ort\Gtate == LinkDown &&
ortState I's LinkDown && OutPortState == OK

L TekenWait OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == OK

=>
< \ OutPortState = LinkDown

N
[ enWai OutPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown

=>

OutPortState = LinkDown

7 TokenWait ConnectTimer times out. TokenWait
/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

8 TokenWait ConnectTimer times out. TokenWait
/ InPortState == OK && OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

9 TokenWait NetworkWatchTime times out. Select
=>

10 TokenWait InPort.ind(Connect-PDU(PortChoice)) TokenWait
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>

InPort.req(ConnectAck-PDU(PortCheckResult=0K));
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Current state

Event/condition => action

Next state

InPortState = OK

11

TokenWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

TokenWait

12

TokenWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
QutPortState = LinkDown

TokenWait

=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK j

TokenWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState ==
OutPortState != LinkDown
=>

TokenWait

OutPort.req(ConnectAck-PDU(PortChreckResult=NG));
OutPortState = NG
N

Scan

TokenWait

TokenWait

TokenWait

S

(SonnectAcREBU(PortCheckResult)
H8heckResult == OK &&
==QK utPortState == Checking
=>

OutPortState = OK

Scan

TokerM'

AN

tPWonnectAck-PDU(PortCheckResuIt)

ortCheckResult == NG &&

PortState == OK && OutPortState == Checking
=>

OutPortState = NG

TokenWait

kenw}k

AN

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState != OK
=>
InPort.req(Scan-PDU)

Scan

ToKenwait,

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

20

TokenWait

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)

Scan

21

TokenWait

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

22

TokenWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)

Scan

23

TokenWait

OutPort.ind(Scan-PDU)

/ InPortState == OK && OutPortState == OK

TokenWait



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

IEC 61158-6-23:2014 © IEC 2014

- 151 -

Current state

Event/condition => action

Next state

=>

InPort.req(Scan-PDU)

24

TokenWait

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState |= OK
=>

InPort.req(Select-PDU)

LaunchWait

25

TokenWait

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState == OK
=>
QutPort.req(Select-PDU)

LaunchWait

TokenWait

InPort.ind(source_address, Select-PDU)
/ source_address > my address &&
InPortState == OK

=> /\

Select

TokenWait

OutPort.ind(source_address, Select-PRU)
/ source_address < my address &&
InPortState != OK && OutPortState 2= OK

=>
OutPort.req(SeIect—PIﬁL\ \

aWait

TokenWait

InPortState != OK%& utPort t7t<=

Select

TokenWait

N dress Se‘}e.o{- )
JtPox{State 7= OK

D

TokenWait

TokenWait

. v)
InfPorbipd (& WU)
/ rtState OK && QutPortState = OK
N\

rt.req(Launch -PDU)

TokenWait

TokenWait

<

InPot.ind(Launch-PDU)
InPoxtState ==>OK && OutPortState == OK
=>

tPort.req(Launch -PDU)

TokenWait

Toke \I\

N

~ "\, MoutPort.ind(Launch-PDU)
InPoftState != OK && OutPortState == OK

=>

OutPort.req(Launch -PDU)

TokenWait

T en\a\Q

OutPort.ind(Launch-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Launch -PDU)

TokenWait

TokenWait”

InPort.ind(Token-PDU)
/ InPortState == OK

=>

TokenRelegse
Wait

35

TokenWait

OutPort.ind(Token-PDU)
/ InPortState != OK && OutPortState == OK

=>

TokenRelease
Wait

36

TokenWait

OutPort.ind(Token-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Token-PDU)

TokenWait

40

TokenWait

InPort.ind(source_address, PDU)
/ (PDU == MyStatus-PDU ||
PDU == Dummy-PDU) &&
InPortState == OK && OutPortState !|= OK
=>
InPort.req(PDU);
Restart NetworkWatchTimer.

TokenWait

41

TokenWait

InPort.ind(source_address, PDU)

/ (PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&

InPortState == OK && OutPortState != OK

TokenWait
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# Current state Event/condition => action Next state

=>
ACReceived(PDU);
InPort.req(PDU);
Restart NetworkWatchTimer.

InPort.ind(source_address, PDU) TokenWait

/ (PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK && OutPortState != OK

CReceived(PDU);
InPort.req(PDU);
Restart NetworkWatchTimer. (

InPort.ind(source_address, PDU)

/ (PDU == MyStatus-PDU ||

PDU == Dummy-PDU) &&

InPortState == OK && OutPortState &= O
=>

OutPort.req(PDU);

Restart NetworkWat}h,Ti\

42 TokenWait

43 TokenWait

Wt

TokenWait

44 TokenWait

4b TokenWait TokenWait

=>
CReceived(PDU);
OutPort.req(PDU);

/\ Restart NetworkWatchTimer

46 TokenWait OutPort.ind(source_address, PDU)
/ (PDU == MyStatus-PDU ||
PDU == Dummy-PDU) &&
< InPortState '= OK&& OutPortState == OK
=>
OutPort.req(PDU);

TokenWait

Restart NetworkWatchTimer.

a7 TokenVM OutPort.ind(source_address, PDU) TokenWait

/ (PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState != OK&& OutPortState == OK
=>
ACReceived(PDU);
OutPort.req(PDU);
Restart NetworkWatchTimer.

OutPort.ind(source_address, PDU) TokenWait

/ (PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState '= OK&& OutPortState == OK
=>
CReceived(PDU);
OutPort.req(PDU);
Restart NetworkWatchTimer.

48 TokenWait

OutPort.ind(source_address, PDU) TokenWait

/ (PDU == MyStatus-PDU ||

49 TokenWait
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Current state

Event/condition => action

Next state

PDU == Dummy-PDU) &&
InPortState == OK && OutPortState == OK
=>

InPort.req(PDU)

50

TokenWait

OutPort.ind(source_address, PDU)
/ PDU ==(PDU ==Transient1-PDU || PDU ==Transient2-PDU)
&&
InPortState == OK && OutPortState == OK
=>
ACReceived(PDU);
InPort.req(PDU)

TokenWait

TokenWait

OutPort.ind(source _address, PDU)

TokenWait

/ (PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK && OutPortState 5
=>
CReceived(PDU);
InPort.req(PDU)

TokenWait

CyclicCo

TokenWait

TokenWait

Copteol Cycll

TokenWait

TokenWait

NTNTestSlIgve

Toke

Porty %onnect PDU(PortCh0|ce))
/ ortCh0|ce == NTNTest

InPortState = LinkDown
.req(ConnectAck- PDU(PortCheckResuIt =
NTNTestOK));

NTNTestSIgdve

R\

Tahle

onnection control state machine — NTNTestMaster

CurreM

Event/condition => action

Next statp

NTNTestMaster

OutPort.ind(Port_State)
/ Port_State == LinkUp

NTNTestMapter

=>
OutPort.req(Connect-PDU(PortChoice=NTNTest));
NTNTestTimer is started.

NTNTestMaster

OutPort.ind(Port_State)
/ Port_State == LinkDown
=>

NTNTestMaster

NTNTestMaster

OutPort.ind(ConnectAck-PDU(PortChoice))
| PortCheckResut != NTNTestNG &&
PortCheckResut '= NTNTestOK
=>

NTN Test Result = NTN Test NG

NTNTestMaster

NTNTestMaster

OutPort.ind(ConnectAck-PDU(PortChoice))
/ PortCheckResut == NTNTestNG
=>

NTN Test Result = NTN Test NG

NTNTestMaster

NTNTestMaster

OutPort.ind(ConnectAck-PDU(PortChoice))

NTNTestMaster



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

- 154 — IEC 61158-6-23:2014 © IEC 2014

# Current state Event/condition => action Next state
/ (PortCheckResut == NTNTestNG ||
PortCheckResut == NTNTestOK) &&
Tries =0
=>
OutPort.req(NTNTest-PDU);
Tries = Tries — 1;
NTNTestTimer is restarted.
6 NTNTestMaster OutPort.ind(ConnectAck-PDU(PortChoice)) NTNTestMaster
/ (PortCheckResut == NTNTestNG ||
PortCheckResut == NTNTestOK) &&
Tries ==
=>
FestResoit—=NINTJest-6k
7 NTNTestMaster NTNTestTimer times out. NTestMapter
=>
NTN Test Result = NTN Test NG A
8 NTNTestMaster OutPort.ind(Connect-PDU) TN estMapter
=>
Table 76 — Connection control state machine - tSlaye
E Current state Eventlcondltmf{ >/a<;7t|o > Next state
NTNTestSlave OutPort in NTNTestSIgve
_>
orfReq(Cponnech PD
2 NTNTestSlave { Sta Initial
tee= LinkDown
8.1.4.2 Functions

Funct

ons used injon ection

wn in Table 77.

n list of connection control

Na?n\e Description
Latest(Scar“PD Decides whether the data of Scan-PDU is the latest. If yes, return
, if not, return FALSE.
CP I)Ré\elkﬁ@\ol -PDU\ Return Collect-PDU to Common Parameter Dist state machine.
CREceived ) \ Return PDU to Cyclic Transmission state machine.
ACReceived(PD Return PDU to Acyclic Transmission state machine.
8.1.5 Common parameter dist
8.1.51 Common parameter dist state machine

Details of the common parameter dist state machine are shown in Table 78.

Table 78 — Common parameter dist state table

Current state

Event/condition => action Next state

SetUp

CPD Set.req(NodelD, Param) SetUp
=>

CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);

CPIDUpdate(CPID);
CPD Set.ind
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# Current state Event/condition => action Next state
2 SetUp CPDReceived(Collect-PDU(Nodeld, CPID)) Initial
=>
CPIDUpdate(Nodeld, CPID);
CollectEnd == FALSE
3 Initial CPDReceived(Collect-PDU(Nodeld, CPID)) Initial
=>
CPIDUpdate(Nodeld, CPID);
CollectEnd == FALSE
4 Initial CollectEnd == TRUE CPNodeTypeSelect
=>
MasterNode = CPDMaster();
ReeeivirgNodes—=DestNodeNumt)
5 Initial CPD Set.req(NodelD, Param) Initial
=>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
6 CPNodeTypeSelect / MasterNode == Master && ReceivingNades %\ \M;/sterlnit
CreateDlstResuItLlsQ
7 CPNodeTypeSelect / MasterNode == Master & ecelvm No S == MasterEnd
8 CPNodeTypeSelect | / MasterNode == Slave/&{&({-(asg ﬂdcp(\\ T\UE/ SlaveEnd
9 CPNodeTypeSelect | / MasterN sﬁv&x&gﬁﬁ/s\fénd(cﬁpl \yUE Slavelnit
10 Masterlnit = TRNE CPNodeTypeS¢lect
asterNode =CEPDMaster();
R ceivin}g.&ode estNedeNum()
11 MasterInit Wnngs r=£TRUE CPWSend
N Ted
12 Masterlnit D Set req(RlodelD, Param) Initial
ate(Nodeld, Param);
C D = CreateCPID(Nodeld);
CPIDUpdate(CPID);
/\ CPD Set.ind
13 PWS§en => CPWCRReceivgWait
CPWC.req, TPCWTimer is started. ing
14 WERReceveWait CollectEnd == TRUE CPNodeTypeS¢lect
in =>
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
15 CPWERRe Wait TPCWTimer times out. TPCWExpirgd
ing =>
ReceivingNodes = DestNodeNum();
ResultCheckedNodes = DistResultl istNum():
16 CPWCRReceiveWait CPWCR.ind(source_node, CheckResult) CPWCRReceiveWait
ing / CheckResult == CPNotReceived ing
=>
AddDestNode(Nodeld)
17 CPWCRReceiveWait CPWCR:.ind(source_node, CheckResult) MasterEnd
ing / (CheckResult == OK || CheckResult == NG) &&
RemoveDistResult(source_node) &&
DistResultListNum() ==
=>
TPCWTimer stops
18 CPWCRReceiveWait CPD Set.req(NodelD, Param) Initial
ing =>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
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# Current state Event/condition => action Next state
19 TPCWExpired ReceivingNodes > 0 CPWSend
=>
TPCW stops, CPW.req
20 TPCWExpired ReceivingNodes == 0 && ResultCheckedNodes > 0 CPWCRReceiveWait
=> ing
TPCW stops, CPWC.req
21 TPCWExpired ReceivingNodes == 0 && ResultCheckedNodes == MasterEnd
=>
TPCW stops.
22 MasterEnd CollectEnd == TRUE CPNodeTypeSelect
=>
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
23 MasterEnd CPD Set.req(NodelD, Param) N Initial
=>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
24 Slavelnit CollectEnd == TRU ﬁNodeTypeS blect
=>
MasterNode = C Master
ReceivingNodes = PestNogeNu ()
25 Slavelnit N4 SlaveEnd
/ Includefhi
26 Slavelnit de |st ID CP) ReceivedCPChgckin
st = TRUE && g
C
|DUpdgdte(CPID)
eck(CP);
esult = CPChecking
27 SIW &/ M(RechodeL.st CPID) Slavelnit
Th| ode(RecevNodeUst) = TRUE &&
CPComp(CP)
<\ R. req(CheckResuIt = CPNotReceived)
28 Slavelni CPWC.ind(RecvNodelList, CPID) SlaveEnd
IncIudeTh|sNode(RecevNodeL|st) = TRUE &&
CPComp(CP) =0
=>
CPWCR.req(CheckResult = CPCheckResult)
29 SIW CPD Set.req(NodelD, Param) Initial
=>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld):
CPIDUpdate(CPID);
CPD Set.ind
30 ReceivedCPCheckin CollectEnd == TRUE ReceivedCPCheckin
9 => 9
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum();
CollectEndReceived = TRUE
31 ReceivedCPCheckin CPW.ind(RecvNodelList, CPID, CP) SlaveEnd
g / IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) ==
=>
CPIDUpdate(CPID)
32 ReceivedCPCheckin CPW.ind(RecvNodelList, CPID, CP) ReceivedCPCheckin

9

/ IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP)!=0
=>

g

CPIDUpdate(CPID);
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Next state

IEC 61158-6-23:2014 © IEC 2014
Event/condition => action
CPChanged = TRUE
CPWC.ind(RecvNodelList, CPID)
/ IncludeThisNode(RecevNodelList) == TRUE &&

33 ReceivedCPCheckin
g
CPComp(CP) ==0
=>

ReceivedCPCheckin

Current state
g

CPWCR.req(CheckResult = CPNotReceived)
CPChanged = TRUE
CPWC.ind(RecvNodelList, CPID)
ist) == TRUE &&

34 ReceivedCPCheckin
g / IncludeThisNode(RecevNodeList)
CPComp(CP) =0
=>

CPWCR.req(CheckResult = CPChecking)

ReceivedCPCheckin CPCheckFinished
| CollectEndReceived == TRUE d
Qx

35
g
CollectEndReceived = FALSE

ReceivedCPCheckin
g

CPNodeTypeS¢lect

CPCheckFinished lavelpit

ReceivedCPCheckin
| CollectEndReceived != TRUE
== TRUE
5WOReceive\/‘ aitin

36
9
CPChanged =
CPCheckFinished
9

37 ReceivedCPCheckin
g / CollectEndRecelved '—
CPChanged !

38 CPWCReceiveWaitin CollectEnd
g =
= SPDM st
g odes =(Dest ode
i SlaveEnd

TRUE &&

blect

CPNodeTypeS

CP

39 CPWCReceiveWaitin
g / IncludeThi

ReceivedCPChgckin

ist, CPID, CP)
Nodelist) == TRUE && g
Comp(CP) =0

=>

Z
)
(0]
2

3=
[e]

DUpdate(CPID);

40 CPWCRece|veWa|t|n
/ Incl
C CPCheck(CP);
~7 “gPWC.ind(RecvNodeList, CPID) Slavelnit

CPWCReggike a|t
MacludgThisNode(RecevNodelist) == TRUE &&
CPComp(CP) ==0

=>

CPWCR.req(CheckResult = CPNotReceived)

CPWC.ind(RecvNodelList, CPID)

/ IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) =0

41
SlaveEnd

=>

CPWCR.req(CheckResult = CPCheckResult)
= TRUE CPNodeTypeS

42
blect

CollectEnd =

43 SlaveEnd
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
SlaveEnd

CPW.ind(RecvNodelist, CPID, CP)
/ IncludeThisNode(RecevNodelList) == TRUE &&

SlaveEnd
CPComp(CP) ==
=>

44
CPIDUpdate(CPID)
45 SlaveEnd CPW.ind(RecvNodelList, CPID, CP) ReceivedCPCheckin
/ IncludeThisNode(RecevNodelList) == TRUE && g
CPComp(CP)!=0
=>
CPIDUpdate(CPID);
CPCheck(CP);
Slavelnit

CPWC.ind(RecvNodelList, CPID)
ist) == TRUE &&

SlaveEnd
/' IncludeThisNode(RecevNodelList)
CPComp(CP) ==

46
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# Current state Event/condition => action Next state
=>
CPWCR.req(CheckResult = CPNotReceived)
47 SlaveEnd CPWC.ind(RecvNodelList, CPID) SlaveEnd

/ IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP)!=0
=>

CPWCR.req(CheckResult = CPCheckResult)

8.1.5.2 Functions

Functiomsemabted-imConmectiom parameter distarestowmim Table 79
Table 79 — Function list of connection contr
AN (\

Name Description

CPUpdate(Nodeld, Updates common parameters.
Paflam)

CrdateCPID(Nodeld) Generates common parameter ID by us&\N&e&\aM& \
o\

CP|DUpdate(CPID) Updates common parameter ID (CPID).

s param terw. If yes, return TRUE,
rameter delivery is

2. If there is no 2 he cyclic transmission is being
performed, and if

CPPMaster() Determines whether the node perfor
if not, return FALSE. Whethef g
determined as fi

per

HagValidCP() Comypares the somm Wter ID of parameter delivered node with the
m

De$tNodeNum()

mbex of nodes to which parameters need to be sent. Whether
be sent or not is determined as follows.

mon parameter ID of a node is different from the common paramete
f the’ common parameter which is to be sent.
N
CrdatgDestNodelL enerates the list of nodes to which parameters need to be sent. Whether
parameters need to be sent or not is determined in the same way as
estNodeNum().

C

iy

eateResultCW Generates the list of nodes to which the result of the parameter sending neefl
to be checked. Whether to send parameters or not is determined in the same
way as DestNodeNum().

AddDesiNode(Nodeld) Adds the nodes, to which parameter need 10 be sent, 10 the node list generated
in CreateDestNodelList().

RemoveDestNode(Node | Deletes a specified node from the node list generated in CreateDestNodeList().
Id)

IncludeThisNode(RecvN | Determines whether the node is included in RecvNodelist. If yes, return TRUE,
odelList) if not, return FALSE.

CPComp(CP) Compares the common parameter given as CP with the common parameter that
is retained. If they are same, return 0O, if not, return any number other than 0.

CPCheck(CP) Checks if the common parameter given as CP has been properly received.
After checking, the result (CPCheckOK or CPCheckNG) is entered into
CPCheckResult, and CPCheckFinished event occurs.
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8.1.5.3 Mapping of internal service

The internal service that common parameter dist issues or receives is mapped into the service
for acyclic transmission. Internal service and service mapping to acyclic transmission are
shown in Table 80.

Table 80 — Mapping of internal service and acyclic transmission service

Internal service Acyclic Transmission service Parameter

CPW.req AC Param Send.req Request Type:Push Request
Data Type:Parameer Distribution

Data: Refer to Table 17

CPW.ind AC Param Send.ind Request Type:Pus quest

Data Type:Par Distkibution
Data: Refer to Rable\1

CPWC.req AC Param Send.req
CPWC.ind AC Param Send.ind :Push Request
a :Rarameer Distribution
/\ /\(> atal able 18
CPWCR.req AC Param Send.req RWpe:Push Request

ata Type:Parameer Distribution
(\ Data:Refer to Table 19.

Request Type:Push Request

CPWCR.ind
Data Type:Parameer Distribution

Data:Refer to Table 19.

8.2

8.21

The s N in Figure 21. The continuous line represents a service fissue,
and th ¥ sents a linkage between protocol machines using parametefs and

otherq.



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

- 160 — IEC 61158-6-23:2014 © IEC 2014

FSPM
ARPM v
Parameter Dist
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Cyclic Acyclic | Synchronous Measure
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Figure 21 — Structure of ARRM

8.2.2 Acyclic transmission
8.2.2.1 Primitive definition
FSPM issues an AC Send.req serviceNor A efvice to Acyclic transmission.
Parameter dist issues an AC Send.re end ND.req service to Acyclic
transmission. Acyclic transmission nd.ind service to FSPM. Acyclic
transmission issues an AC afameter dist.
8.2.2.2 Acyclic transmission state
The slates of the/Ac achine are shown in Table 81 and the details
are sgecified in @
<\ Acyclic transmission states
/h“a;{e \ Description
\IDL\E\\ \ \Wéiting for the start of acyclic transmission
\A&Nb@\ > Acyclic transmission in progress
ACSENDER_ND Acyclic transmission according to the node scan limiting method is in
progress.
Table 82 — Acyclic transmission state table
# Current state Event/condition => action Next state
1 IDLE / ACSENDER
ACTicket == TRUE &&
TokenHopCounter =2 TraAvailHopCounter &&
TraAllows > 0
=>
2 IDLE / ACSENDER_ND
ACTicketND == TRUE &&
TraAllowsND > 0
=>
3 IDLE / IDLE
ACTicket == TRUE &&
(TokenHopCounter < TraAvailHopCounter ||
TraAllows == 0)
=>
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# Current state Event/condition => action Next state
ACTicket = FALSE
4 IDLE / IDLE
ACTicketND == TRUE &&
TraAllowsND ==
=>
ACTicketND = FALSE
5 ACSENDER / ACSENDER
Quelen() > 0 && TraAllows >0
=>
pdu = Deque();
SendACyclic (pdu);
TraAllows = TraAllows - 1
q ACSENDER_ND / CSENDEH
QuelLenND() > 0 && TraAllowsND > 0
=>
pdu = DequeND();
SendACyclic (pdu);
TraAllowsND = TraAIIowsND -1
ACSENDER \)bLE
TraAIIows
TraLastHopCounter = To
ACTicket = ALSE
ACSENDER_ND IDLE
TraAII w
—>
ketND, = EA SE
ACSENDER IDLE
1 | ACSENDER ND \( N IDLE
QuelLeniND() <0
>
F xAC icketND = FALSE
il @ AC Se .r}q(r{etno, nodeno, actype, data) IDLE
=>
dus e ransient-PDU(netno, nodeno, actype,
data);
Enque(pdus)
1R N C Send NDreg(netno, nodeno, actype, data) IDLE
=>
pdus = CreateTransient-PDU(netno, nodeno, actype,
data);
EnqueND(pdus)
B ACGSENDE AC Send.req(netno, nodeno, actype, data) ACSENDEH
=>
pdus = CreateTransient-PDU(netno, nodeno, actype,
data);
Enque(pdus)
14 ACSENDER_ND AC Send NDreq(netno, nodeno, actype, data) ACSENDER_ND
=>
pdus = CreateTransient-PDU(netno, nodeno, actype,
data);
EnqueND(pdus)
15 IDLE ACReceived(pdu) IDLE
=>
AC Send.ind(pdu)
16 ACSENDER ACReceived(pdu) ACSENDER
=>
AC Send.ind(pdu)
17 ACSENDER_ND ACReceived(pdu) ACSENDER_ND
AC Send.ind(pdu)
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# Current state Event/condition => action Next state

18 IDLE ACStopSending() IDLE
=>

ACTicket = FALSE;
ACTicketND = FALSE;

19 ACSENDER ACStopSending() IDLE
=>

ACTicket = FALSE;
ACTicketND = FALSE;

20 ACSENDER_ND ACStopSending() IDLE
=>

ACTicket = FALSE;

AL TialcaiND = AL O
o T TCKeTINT Ly =y g =

8.2.2.8 Functions

Functlons enabled in acyclic transmission are shown in Table 83

Table 83 — Acyclic transmission@nc\'on\
Name /De/sapf\o X \

CrdateTransient-PDU Generates the transient1-PDU
(nefno, nodeno, actype, transientAck-PDU when act
dath) transient2-PDU

[0
=

Eeque(pdus) uebies pdus giver as ents ueues in the order of the pdu seqNumbsg
N en Itiple p glven

EequeND(pdus) s pdu\gi ts (for limiting the number of node unit
tran issions). re than one pdu is specified, queuing is performed |n
(\ the opder wfithe seqNumber of the pdus.
Deque() /\Wiev th,g\\tart>f the queue.

trangmissjon

Quelen() ( \ h’e{urn the size of the queue.
Quele () N ett}ré the size of the queue (for limiting the number of node unit
\ tkansmissions).

N

DequeND() <\ trieves the syart of the queue (for limiting the number of node unit

8.2.2.4 Variabl

Functions’enabled in acyclic transmission are shown in Table 84.

Table 84 — Acyclic transmission variables

Name Description
ACTicket Flag indicating that Acyclic transmission is allowed
ACTicketND Flag indicating that Acyclic transmission for limiting the number of node unit
transmissions is allowed
TokenHopCounter Token passing counter
TraAllows Number of times transient transmission is allowed
TraAllowsND Number of times transient transmission is allowed (node unit restriction on

number of transmissions)

TraAvailHopCounter Minimum value of token passing counter

TraLastHopCounter Last transmission token passing counter
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8.2.3 Cyclic transmission
8.2.3.1 Primitive definition

FSPM issues a CT Update.req service to Cyclic transmission. Cyclic transmission issues a CT
Update.ind service to FSPM.

8.2.3.2 Cyclic transmission state machine

The states of the Cyclic transmission state machine are shown in Table 85 and the details are
specified-inTable-86-

Table 85 — Cyclic transmission states

QN
N >

NAN N
RWrRWwSENDER RWr or RWw transmission in progres \ \ \
R

RXRYSENDER RX or RY transmission in progress \

e

Table 86 — Cyclic transmissi st/\te ble

Name Description

/\

IDLE Waiting for the start of Cyclic Transmissi

?

1 Current state &Ev /&ndltl{ \a\ctlénj )\/ Next state
IDLE RWrRWwSEN
DER
Q Q hen RWrRWwSent = TRUE
se RWrRWwSent = FALSE
2 RWrRWw / RWrRWwSEN
DE wSent != TRUE && sending == FALSE DER
pdy’ = CreateCycIchataRWrRWw-PDU(seqno, type,
RWrRWw);
< SendCyclic(pdu);
seqno = seqno + 1;
sending == TRUE
RWrRWWSEK / RWrRWwWSEN
DER RWrRWwSent != TRUE && sending == TRUE && DER
Length(RemainingRWrRWw) > 0
pdu = CreateCyclicDataRWrRWw -PDU(seqno, type,
RemainingRWrRWw);
SendCyclic(pdu);
seqno = seqno + 1
4 RWrRWwSEN / RXRYSENDER
DER RWrRWwSent |= TRUE sending == TRUE &&
Length(RemainingRWrRWw) ==
=>
RWrRWwSent = TRUE;
sending = FALSE
5 RXRYSENDER / RXRYSENDER
RXRYSent != TRUE && sending == FALSE
=>
pdu = CreateCyclicDataRXRY-PDU(seqgno, type, RXRY);
SendCyclic(pdu);
seqno = seqno + 1;
sending == TRUE;
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# Current state Event/condition => action Next state
6 RXRYSENDER / RXRYSENDER
RXRYSent != TRUE && sending == TRUE &&
Length(RemainingRXRY) > 0
=>
pdu = CreateCyclicDataRXRY-PDU(seqno, type,
RemainingRXRY);
SendCyclic(pdu);
segno = seqno + 1
7 RXRYSENDER / IDLE
RXRYSent != TRUE && sending == RUE &&
Length(RemainingRXRY) ==
=>
RXRYSent = TRUE;
sending = FALSE;
CTicket = FALSE
IDLE CT Update.req(Data Type, Offset Address, Size IDLE
=>
Update(Data Type, Offset Address, Slze Datq)
IDLE CT Update.req(Data Type Offset Address) Slze \)DLE
Update(Data Type, Offset Addre@ at§\
1P IDLE / IDLE
UpdateWaltln
Update(Data Type, S t ata);
Update itin
1 RXRYSENDER CT Update. RXRYSENDER
pdate
1R RWrRWwSEN CT Update.r: q(D RWrRWwSEN
DER = DER
B Any (any state| d(cyclj Any
= (no state
in sequential number order change)
trieveRXRY(cyclicDataRX-PDU)
.ind(RXRY, Offset Address, Size,
ReceivedRXRY)
When n sequential number order: Discarded.
¢ Any (an sta CReceived(cyclicDataRY-PDU) Any
=> (no state
When in sequential number order: change)
ceivedRXRY = RetrieveRXRY(cyclicDataRY-PDU);
CT Update.ind(RXRY, Offset Address, Size,
ReceivedRXRY)
When not in sequential number order: Discarded.
1P Any (any e) CReceived(CyclicDataRWr-PDU) Any
=> (no state
When in sequential number order: change)
ReeeivedRWFRWw—Retrieve RWHRWw{CyehebataRWr
PDU);
CT Update.ind(RWrRWw, Offset Address, Size,
ReceivedRWrRWw)
When not in sequential number order: Discarded.
16 Any (any state) CReceived(CyclicDataRWw-PDU) Any
=> (no state
When in sequential number order: change)
ReceivedRWrRWw = RetrieveRWrRWw(CyclicDataRWw-
PDU);
CT Update.ind(RWrRWw, Offset Address, Size,
ReceivedRWrRWw)
When not in sequential number order: Discarded
17 Any (any state) IDLE

CStopSending()
=>

CTicket = FALSE
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8.2.3.3

Functions

- 165 —

Functions enabled in Cyclic transmission are shown in Table 87.

Table 87 — Cyclic transmission functions

Name Description
Length Finds the size of the data given by the argument.
Update Updates the data of the RXRY and RWrRWw held by Cyclic Transmission for
transmission.
CreateCyclicDataRXRY- | Generates the cyclicDataRX-PDU when type==RX, and cyclicDataRY-PDU

PD
(se

U
no, type, RXRY)

when type==RY. Sets the seqno in bits 6..1 of seqNumber o cyclicDataR
PDU or cyclicDataRY-PDU. Uses 1468 octets from the starf whemRXRYjgive
as the argument exceeds 1468 octets. The remaining d
RemainingRXRY. Sets 1 in bit 7 of seqNumber of the ¢§clicDgtaRX-P

cyclicDataRY-PDU when Length (RemainingRXRY ) £=\O\indicatingsthat

PDU is the last PDU.

X-

=}

Crdg
Ww
(se

ateCyclicDataRWrR
-PDU
no, type, RWrRWw)

when type==RWw. Sets the seqno in bits
cyclicDataRWr-PDU or cyclicDataRWw-
when RXRY given as the argument exce
are set as RemainingRWrRWw. Se i
cyclicDataRWr-PDU or cyclicDataRWw-PDUW, wh
(RemainingRWrRWw) == 0, indi atinﬂ

DU

RefrieveRXRY(PDU) Retrieves the Offset Addresé, Sizecand RRRY data from PDU.
RefrieveRWrRWw(PDU) Retrieves the Qfset d(ﬁasg, S(ze, ar‘{j RMVMata from PDU.
8.2.3.4 Variables
Functions enabled in Cycfic trangmiss Table 88.

a
i

88 < Cyclictransmission variables

Description

CT{cket /\Q \Elah\'wgiﬂhg}ﬂu(cyclic transmission is allowed.
8.24
8.2.4.1 ontrgl state machine
The gtates o e Ckannel control state machine for the Mater station are descrihed
Table|89 with-the ils specified in Table 91 through Table 105.
The gtates of the channel control state machine for the Slave station are described

Table 90 with the details specified in Table 106 through Table 111.

Table 89 — Master station channel control states

Name

Description

MasterDown

Not started

Listen

After power ON

MasterArbitration

Selects transmission control manager

PrimaryMasterScatterTD

Detects connected node as transmission control manager

PrimaryMasterSettingUp

Sets up token passing path and sets the path in slaves as
transmission control manager.

PrimaryMasterHoldToken

Holding token as transmission control manager

in

in
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Name

Description

PrimaryMasterSolicitToken

Waiting for token as transmission control manager

PrimaryMasterlnviting

Detects node at return to system

MasterMeasurement

Measures transmission path delays.

MasterWaitTD

control manager

Waiting for return to system as a node that is not the transmission

MasterWaitSetup

transmission control manager

Waiting for token passing path setup as a node that is not the

MasterSolicitToken

manager

Waiting for token as a node that is not the transmission control

MasterHoldToken

Holding the token as a node that is not the transmisgt ontrol
manager (WTVN'\

N

Table 90 — Slave station channel control state

Name

Descripti\n \\ S

laveDown

laveWaitTD

Disconnected

Not started IO N\
AN

laveWaitSetup

Waiting for transmission éath mrma\ﬂw

laveSolicitToken

Waiting }}Ktoken \\// /\

Table 91 - Mastem\a\wmown

E Current state

Eve tlc d|t| ctlon

Next state

MasterDown

N W
is er startup;

nelGroup = NULL

Listen

/\é\ﬁe\xw station state table — Listen

E C/sKt tat

Event/condition => action

Next state

Liste

v Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == BROADCAST && SA != MyAddr && ftype == 0x10
=>
pdu = CreatePersuasion();
Send.req (sport, DA, pdu) to all ports other than rport;
ListenTimer stop;
TR8 = TRUE;

MasterWaitllD

ek
4 LISITTI

=Y . T, A QA oo .
RECETVETMU(TPOTT, DR, S, Itype; putt)

DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
ListenTimer stop;
pdu = CreateTestDataAck();
Send.req(rport, SA, pdu);

pdu = CreateTestData-PDU();

Send.req (sport, DA, pdu) to all ports other than rport;
TR9 = TRUE

A FOURY.VBETY. 3
ViasiTrvvdarlt et

up

3 Listen

Receive.ind
(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == 0x12
=>
ListenTimer restart

Listen

4 Listen

Receive.ind(rport, DA, SA, ftype, pdu)
/

Listen
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# Current state

Event/condition => action

Next state

DA I= MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport

5 Listen

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr &&ftype == 0x13
=>
ListenTimer restart

Listen

6 Listen

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA I= MyAddr && SA != MyAddr && ftype == 0x13
=>

Listen

Send.req (sport, DA, pdu) to all ports other than rport =

Listen

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == (
=>
ListenTimer restart

ldsten

Listen

\/Eisten

Listen

=>
Send.req (sport, DA, pdu) tome an rpo
SA,

Receive.ind(rport

Listen

1P Listen

S

2

SA '=MyAddr &&
ftype == 0x20 || ftype ==
== 0x1C)

enTimer restart

Listen

n Liste

Z

= MyAddr && SA != MyAddr &&
= 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ListenTimer restart

q .
Wind(rport, DA, SA, ftype, pdu)
/
DA =

(ft

Listen

1p \b&en

) Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

Listen

1B Listen

ListenTimer time-out

PrimaryMaster

=>
ListenTimer stop;
TR3 = TRUE

ScatterTD
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Current state

Event/condition => action

Next state

MasterArbitrati
on

/
TR2 == TRUE
=>
SynchronizationMaster=FALSE
TR2 = FALSE;
RvLastArbTimer startup;
ChannelGroup = NULL;
SendArbTimer startup;
pdu = CreatePersuasion();
Send.req (port, BROADCAST, pdu) to all ports

MasterArbitrati
on

MasterArbitrati
on

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !|=MyAddr && ftype == 0x1
CmpPriority(pdu.mst_pri, SA) == Low
=>

Send.req (sport, DA, pdu) to all ports other tha
RvLastArbTimer restart

(PO

MasterArbitfati
on

MasterArbitrati
on

Receive.ind(rport, DA, SA, ftype, pdu)
/

\\@)’ﬁarWaitl’D

MasterArbitrati
on

MasterArbitfati
on

MasterArbitrati
on

<

MasterArbitfati
on

MasterArbigrati
o

Wind(rport, DA, SA, ftype, pdu)
/

= MyAddr && SA != MyAddr && ftype == 0x14
=>
Senhd.req (sport, DA, pdu) to all ports other than rport

MasterArbitfati
on

AN

Receive.ind(rport, DA, SA, ftype, pdu)
/

SA 1= MyAddrftype == 0x15
=>

Send.req (sport, DA, pdu) to all ports other than rport

MasterArbitfati
on

MasterArbitrati
on

Receive.ind(rport, DA, SA, ftype, pdu)
/

Icl\llnHir\acf(F\A) ==TRUE && SA !—I\IIyArlrlr &

MasterArbitfati
on

((ftype = 0x82 && ftype < 0x85) ||
ftype == 0x20 || ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport

9 MasterArbitrati Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitrati
on / on
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>

Deliver received frame to upper layer

10 MasterArbitrati MasterArbitrati

on

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

on



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

IEC 61158-6-23:2014 © IEC 2014 - 169 -
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11 MasterArbitrati SendArbTimer time-out MasterArbitrati
on => on
pdu = CreatePersuasion();
Send.req (port, BROADCAST, pdu) to all ports;
SendArbTimer restart
12 MasterArbitrati RvLastArbTimer timeout PrimaryMaster
on => ScatterTD
SendArbTimer stop;
RvLastArbTimer stop;
TR3 = TRUE

Table 94 — Master station state table - PrimaryMasterScm

Current state

Event/condition => action

A

Ne>t\stat b

PrimaryMaster
ScatterTD

/

TR3 == TRUE && RingCheck == FA

=>
TR3 =FALSE;
Nodes=0;
ANodes=0;
pdu = CreateTe :
Send.req (port, BROADCAST, pdu)
ChannelGroup = MCAS{T (NyAd

rWster
ca [

PrimaryMaster
ScatterTD

7

MasterArbitfati
on

PrimaryMaste

Sca@

&%port, DA, SA, ftype, pdu)
/
S SA !=MyAddr &&ftype == 0x10 &&
iority(pdu.mst_pri, SA) != Low
=>
ort, DA, pdu) to all ports other than rport;

TDAckTimer stop;
TR8 = TRUE

MasterWaitlr'D

Pr aryl\thr

Scatteg] D

\/ Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
TDAckTimer stop;
TR2 = TRUE

MasterArbitfati
on

PrimaryMaster
ScatterTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

PrimaryMaster
ScatterT[

DA == MyAddr && SA 1= MyAddr && ftype == UX1Z &&
CmpPriority(pdu.mst_pri, SA) == Low
=>

Nodes++
6 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitrati
ScatterTD / on
DA == MyAddr && SA != MyAddr && ftype == 0x12 &&
CmpPriority(pdu.mst_pri, SA) != Low
=>
TDAckTimer stop;
TR2 = TRUE
7 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
ScatterTD / ScatterTD
DA I= MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
8 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
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ScatterTD / ScatterTD
DA != MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
9 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
ScatterTD / ScatterTD
DA = MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport
10 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
ScatterTD / ScatterTD
DA == ChannelGroup && SA !'= MyAddr && ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport (\
il PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) N ( rimagtyMaster
ScatterTD / catterTO
DA == ChannelGroup && SA !=MyAddr &
(ftype = 0x82 && ftype < 0x85)
=>
Send.req (sport, DA, pdu) to all ports gthenthan rp
CReceived(pdu)
1R PrimaryMaster Receive.ind(rport, DA, PrimaryMaster
ScatterTD / ScatterTO
DA == ChannelGroup && SA |£FMy
=>
Send.req (spart, DA, pdu) t
yStatusRecei
1B PrimaryMaster Ne.indrport, DACSA PrimaryMaster
ScatterTD ScatterT[
DA ==/ChannelGr
8
nd/req , DANpdu) to alt ports other than rport;
N ACReceiyed(pdu)
1P PrimaryMaste PrimaryMaster

Scatti’ D

dr && SA = MyAddr &&
|| ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu)

ScatterT

L\

Receive.ind(rport, DA, SA, ftype, pdu)
/
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

PrimaryMaster
ScatterT[

1P PrimaryMast TDAckTimer time-out PrimaryMaster
Scatte / Settinguyg
Nodes > 0
=>
TDAckTHmerstop:
TR4 = TRUE
16 PrimaryMaster TDAckTimer time-out PrimaryMaster
ScatterTD / ScatterTD
Nodes ==
=>
TDAckTimer stop;
TR3 = TRUE
17 PrimaryMaster / PrimaryMaster

ScatterTD

TR3 == TRUE && RingCheck == TRUE
=>
TR3 =FALSE;
Nodes=0;ANodes=0;
Invalidate port 2;
pdu = CreateTestData();
Send.req (port, BROADCAST, pdu) to port 1;
ChannelGroup = MCAST(MyAddr);
TDAckTimer startup

ScatterTD
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Current state

Event/condition => action

Next state

PrimaryMaster
ScatterTD

TDAckTimer time-out
/
Nodes > 0 && RingCheck == TRUE && IsValidPort(port 2) !=
TRUE
=>
Invalidate port 1;
Validate port 2;
pdu = CreateTestData();
Send.req (port, BROADCAST, pdu) to port 2;
ChannelGroup = MCAST(MyAddr);
TDAckTimer startup

PrimaryMaster
ScatterTD

19

PrimaryMaster

TDAckTimer time-out

PrimaryMaster

ScatterlD

7
Nodes > 0 && RingCheck == TRUE && IsValidPort(port 1)A=
TRUE
=>
TDAckTimer stop;
TR4 = TRUE

N (

SettingU(]

Table 95 —

"

Current state

Master station state table - Pri:@y\sleti
Eventlcondition/gm N \

Next state

PrimaryMaster
SettingUp

PrimaryMaster
SettingUq

PrimaryMaste
SettingUp

=>
DA, pdu) to all ports other than rport;
SAckTimer stop;
TR2 = TRUE

MasterArbitfati
on

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == BROADCAST && SA != MyAddr &&
> ftype == 0x10 && CmpPriority(pdu.mst_pri, SA) != Low
=>
Send.req (sport, DA, pdu) to all ports other than rport;
SAckTimer stop;

MasterWaitJlD

SettingUp

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == 0x14 &&

TR8 = TRUE
4 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
SettingUp / on
DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
SAckTimer stop;
TR2 = TRUE
5 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SettingUp / SettingUp
DA !'= MyAddr && SA !'= MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
6 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SettingUp / SettingUp
DA !'= MyAddr && SA !'= MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
7 PrimaryMaster PrimaryMaster

SettingUp
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SARcvd+1 < SetupNodes
=>
SARcvd++;pdu = CreateSetup();
Send.req (port, destination MAC address, pdu) to all ports
8 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SettingUp / HoldToken
RingChecked == FALSE && DA == MyAddr &&
SA != MyAddr && ftype == 0x14 &&
SARcvd+1== SetupNodes
=>
SAckTimer stop;
TR5 = TRUE
PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SettingUp / Settingyp
DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other thag/\{
P PrimaryMaster Receive.ind(rport, DA SA, ftype, p Pn Mster
SettingUp Seftingug
DA == ChannelGroup && SA I= MyAddr pe =
Send.req (sport, DA, pdu) to all ports~ather n%\
1" PrimaryMaster ive.i , , PrimaryMaster
SettingUp SettingUq
1R PrimaryMaster PrimaryMaster
SettingUp Settinguyg
1B PrimaryMaste ort, DA, SA, ftype, pdu) PrimaryMaster
Settf B / SettingUq
nnelGroup && SA !=MyAddr &&
== 0x28 || ftype == 0x1C)
=>
req (gport, DA, pdu) to all ports other than rport
CReceived(pdu)
119 Pr arwr \) Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasiter
ttingUp / SettingUq
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu)
1P PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
Settinalln. L Settinaglld
MR- A o 7 bR A
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
16 PrimaryMaster SAckTimer time-out PrimaryMaster
SettingUp => ScatterTD
SAckTimer stop;
pdu = CreatePersuasion();
Send.req (port, BROADCAST, pdu) to all ports
TR3 = TRUE
17 PrimaryMaster / PrimaryMaster

SettingUp

TR4 == TRUE && RingCheck == TRUE &&
IsValidPort(port 1) == TRUE &&
IsValidPort(port 2) == TRUE &&

IsSlavePortInvalidated() == FALSE
=>
TR4 = FALSE;
SARcvd=0;

SettingUp
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Current state

Event/condition => action

Next state

Nodes+=ANodes;
CTRProgress = NotComplete;
if CompareRoutes() == TRUEthen

Invalidate port 2;

CreateTokenRoute();

pdu = CreateSetup();

Send.req (port, destination MAC address, pdu) to all ports;

SAckTimer startup

18

PrimaryMaster
SettingUp

/
TR4 == TRUE && RingCheck == TRUE &&
(IsValidPort(port 1) == FALSE ||

PrimaryMaster
SettingUp

la\/alidD + [ + O\ —— L ALCOLCN Q990
TSV aeT ot Pott=7 LB A= =g —y A~ 3~

IsSlavePortIinvalidated() == FALSE
=>
TR4 = FALSE;SARcvd=0;

Nodes+=ANodes;CTRProgress = NotCompletgs (

CreateTokenRoute();

pdu = CreateSetup();
Send.req (port, destination MAC address, p

SAckTimer startup

PrimaryMaster
SettingUp

/
RingCheck ==
IsValidPort(port 1

PrimaryMaster
SettingUq

PrimaryMaste
SettingUp Q

dr && ftype == 0x14 &&
R€vd+1 == SetupNodes
=>
SAckTimer stop;
port connected to invalid port of slave;
pdu = CreateSetup();
g (port, MAC address of slave with invalid port, pdu);
SlavePortValidating=TRUE;
SAckTimer startup

valida

nd.

PrimaryMaster
SettingUg

%

Receive.ind(rport, DA, SA, ftype, pdu)
/

RingChecked == TRUE && DA == MyAddr &&
SA != MyAddr && ftype == 0x14 &&
SlavePortValidating == TRUE

=>

PrimaryMaster
HoldToken

SidvUPUIt‘V’d“ddtilly = FALSE,
SAckTimer stop;
TR5 = TRUE

Table 96 — Master station state table — PrimaryMasterHoldToken

Current state

Event/condition => action

Next state

PrimaryMaster
HoldToken

/
TR5 == TRUE
=>
TR5 = FALSE;SetInvitationFlag();
SetMeasureFlag();
CTicket = FALSE;sents = 1;
if token-PDU.traAllows > 0
then
TraAllows = token-PDU.traAllows;

PrimaryMaster
HoldToken
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Current state

Event/condition => action

Next state

TraAvailHopCounter = 0;
else
TraAvailHopCounter = token-PDU.traLastHopCounter;
TraLastHopCounter = 0;
TraAllows = Max Transients per round;

TokenHopCounter = 0;
TraAllowsND = GetTraAllowsND();
SetNextPhase(PrimaryMasterHoldToken,0);

PrimaryMaster

/

MasterArbitrati

HoldToken PMChangeFlag == ON on
=>
TR2 = TRUE .
PrimaryMaster / rimaryMasler
HoldToken PH ==1 && ldToken

InvitationFlag == OFF &&
MyStatusSendTimingFlag == ON
=>
InvitationFlag == NULL;
MyStatusSendTimingFlag = O
pdu = CreateMyStatus();
Send.req (port, ChannelGroup, pdd) te.al
MyStatusSend(pdu);

Enque(pdy;
CTicket = UE;
SetNextPhase(PrimaryMaste@ldTo o, P

PrimaryMaster
HoldToken

PrimaryMasterl
nviting

PrimaryMaster
HoldToken

PrimaryMaster
HoldToken

PrimaryMaste
HoI

ACTicketND = TRUE;

PrimaryMaster
HoldToken

/\ SeiNe ase(PrimaryMasterHoldToken,PH);
PrimaryMaster \/ / PrimaryMasjter
PH==12 HoldToken
=>

ACTicket = TRUE;
SetNextPhase(PrimaryMasterHoldToken,PH);

/

PH == 20 &&
((ACTicketND == FALSE) && (ACTIcket == FALSE))
=>

SetNextPhase(PrimaryMasterHoldToken,PH);

PrimaryMaslter
Inviting

PrimaryMaster
HoldToken

/
PH == 3 &&
sents < Multiple Transmit
=>
sents = sents + 1;
PduNum = QuelLen();
while (PduNum > 0)
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
PduNum = PduNum -1

PrimaryMaster
HoldToken

10

PrimaryMaster
HoldToken

/
PH == 3 &&
sents == Multiple Transmit
=>
QueDelete();
pdu = CreateToken();
Send.req (port, ChannelGroup, pdu) to all ports;

PrimaryMaster
HoldToken
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Enque(pdu);
sents = 1;
PH =4
11 PrimaryMaster / PrimaryMaster
HoldToken PH == 4 && sents < Multiple Token HoldToken
=>
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
sents = sents + 1
12 PrimaryMaster / PrimaryMaster
HoldToken PH == 4 && sents == Multiple Token SolicitToken
=>
QueDelete();
PH = 0;
TR6 = TRUE A
B PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) asterArbjtrati
HoldToken /
DA == BROADCAST && SA I= MyAqdr &
ftype == 0x10 && CmpPriority(pdu.mst_pri, SA)
=>
%.\/
¢ PrimaryMaster MasterWaitJlD
HoldToken
1P PrimaryMaster MasterArbitfati
HoldToken on
1P PrimaryMaste ve.in ort, DA, SA, ftype, pdu) PrimaryMaster
Hold ey / HoldToken
= ddy && SA != MyAddr && ftype == 0x12
=>
/\ \/\S\e\nd.req pért, DA, pdu) to all ports other than rport
1 PrimaryMaster \E’e&:eive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
n / HoldToken
DA I= MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
1B Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
/ HoldToken
DA = MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport
19 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA == ChannelGroup && SA != MyAddr && ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport
20 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA == ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)
21 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
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MyStatusReceived(pdu)
22 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA == ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu)
23 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == Ox2E)
=>
ACReceived(pdu) /\(:
24 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) aryMaster
HoldToken HoldToken
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports;)\he than rp
2b PrimaryMaster SendCyclic(pdu) PrimaryMaster
HoldToken => HoldToken
Send.req (sport, ChannelGypbup, pdu\to orts;
Enque( du)m
2pb PrimaryMaster \/ MasterMeaspre
HoldToken ment

Table 97 — Mast

N

at%le— rimaryMasterSolicitToken

Current stat

|on => action

Next state

Primaryflaste
Solic

/
\2R6 == TRUE

=>
TR6 = FALSE;
NetWatchTimer startup;
SetNewTokenFlag()

PrimaryMaster
SolicitTokgn

PdmaryMaster
SylicitTo

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == BROADCAST && SA != MyAddr &&
ftype == 0x10 && CmpPriority(pdu.mst_pri, SA) == Low
=>
Send.req (sport, DA, pdu) to all ports other than rport;
NetWatchTimer stop;

TR2 = TRUE

MasterArbitfati
on

PrimaryMaster

Receive.ind(rport, DA, SA, ftype, pdu)
!

MasterWait[lD

SolicitToken

DA == BROADCAST && SA |= MyAddr &&
ftype == 0x10 && CmpPriority(pdu.mst_pri, SA) != Low
=>

Send.req (sport, DA, pdu) to all ports other than rport;
NetWatchTimer stop;

TR8 = TRUE

4 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitrati
SolicitToken / on
DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
NetWatchTimer stop;

TR2 = TRUE

5 PrimaryMaster PrimaryMaster

SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA I= MyAddr && SA != MyAddr && ftype ==
=>
Send.req (sport, DA, pdu) to all ports other than rport

0x12

SolicitToken
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6 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SolicitToken / SolicitToken
DA = MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
7 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SolicitToken / SolicitToken
DA = MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport
8 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst == MyAddr &&
IsReceivedToken(pdu.tseq_no)== FALSE
=>
Send.req (sport, DA, pdu) to all ports other thar rpogt;
NetWatchTimer stop;
AddReceivedToken(pdu.tseq_no/;
TR5 = TRUE
PrimaryMaster Receive.ind(rport, DA, SA, f§pe, h PrimaryMaster
SolicitToken / SolicitTokgn
P PrimaryMaster PrimaryMaster
SolicitToken SolicitTokgn
1= MyAddr &&
t 1= MyAddr
ports other than rport;
il PrimaryMaste SA, ftype, pdu) PrimaryMaster
SolicitToken SolicitTokgn
roup && SA !=MyAddr &&
0x82 && ftype < 0x85)
=>
t, DA, pdu) to all ports other than rport;
CReceived(pdu);
NetWatchTimer restart
e Pfimary ter Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SolicitTok / SolicitTokgn
DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu);
NetWatchTimer restart
1B PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SolicitToken / SolicitTokgn
DA == ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu);
NetWatchTimer restart
14 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SolicitToken / SolicitToken
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu);
NetWatchTimer restart
15 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SolicitToken / SolicitToken
DA != MyAddr && SA != MyAddr
=>
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Send.req (sport, DA, pdu) to all ports other than rport
16 PrimaryMaster NetWatchTimer time-out PrimaryMaster
SolicitToken / SolicitToken
LostTokenDst() = MyAddr && NewTokenFlag == ON &&
RingCheck == FALSE
=>
NetWatchTimer stop;
pdu = CreateToken();
Send.req (sport, LostTokenDst(), pdu) to all ports;
NetWatchTimer restart
17 PrimaryMaster NetWatchTimer time-out PrimaryMaster
SolicitToken L ScatterT
LostTokenDst() != MyAddr && NewTokenFlag == OFF &&
RingCheck == FALSE
=>
NetWatchTimer stop; (
pdu = CreatePersuasion();
Send.req (sport, BROADCAST, pdu) to all poxts;
TR3 = TRUE /\
1B PrimaryMaster NetWatchTimer time-ou WryMaster
SolicitToken / HoldToken
1P PrimaryMaster PrimaryMaster
SolicitToken SolicitTokgdn
m node, pdu) to valid port;
alidating = TRUE;
atchTimer restart
2p Primaél\(/loa}:er \nd(port, DA, SA, ftype, pdu) PrimaryMaster
Solicit e SolicitTokgn
& SA I= MyAddr && ftype == 0x14 &&
= TRUE && UpperSlavePortinvalidating ==
TRUE
=>
NetWatchTimer stop;
UpperSlavePortlnvalidating == FALSE
Validate invalid port;
pdu = CreateSetup (Invalidate failure location port);
Send.req (port, failure location downstream node, pdu) to
validated port;
LowerSlavePortIinvalidating == TRUE
NetWatchTimer restart
iy PrimaryMaster eceive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
/

SolicitToken

DA == MyAddr && SA != MyAddr && ftype == 0x14 &&
RingCheck == TRUE && LowerSlavePortinvalidating ==
TRUE
=>
NetWatchTimer stop;
LowerSlavePortIinvalidating = FALSEpdu =
CreatePersuasion();

Send.req (sport, BROADCAST, pdu) to all ports;
TR3 = TRUE

ScatterTD
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Table 98 — Master station state table — PrimaryMasterlnviting

nviting

Receive.ind(rport, DA, SA, ftype, pdu)
L

# Current state Event/condition => action Next state
1 PrimaryMasterl / PrimaryMasterl
nviting TR7 == TRUE && RingCheck == FALSE nviting
=>
TR7 = FALSE;
TDAckTimer startup;
ANodes = 0;
pdu = CreateTestData();
Send.req (sport, BROADCAST, pdu) to all ports
2 PrimaryMasterl MasterArbitrati

on

DA == BROADCAST && SA != MyAddr &&
ftype == 0x10 && CmpPriority(pdu.mst_pri, SA) == Low

=>
Send.req (sport, DA, pdu) to all ports other than rp€rt;
TDAckTimer stop;
TR2 = TRUE

PrimaryMasterl
nviting

Receive.ind(rport, DA, SA, ftype,
/

Send.req (sport, DA, pdu) to
TDAckTim

@rWait D

PrimaryMasterl
nviting

MasterArbitfati
on

PrimaryMasterl

PrimaryMasterl

K

== MyAddr && SA != MyAddr && ftype == 0x12
CmpPriority(pdu.mst_pri, SA) != Low
=>

TDAckTimer stop;
TR2 = TRUE

nviting nviting
0 Q ANodes++
¢ PrimaryMasterl Wind(rport, DA, SA, ftype, pdu) MasterArbitfati
/

nviti

on

%

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport

PrimaryMasterl
nviting

Drimaryl\llaeh:rl

Raoceiveindlroort DA _SA _fitung ndiuy)
T ANl 7 7 TP o P 7

PrimarvMasiterl
Y

nviting

/
DA = MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport

nviting

nviting

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA !=MyAddr &&

9 PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl
nviting / nviting
DA = MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport
10 PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl
nviting / nviting
DA == ChannelGroup && SA != MyAddr && ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport
11 PrimaryMasterl PrimaryMasterl

nviting
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Current state Event/condition => action Next state

(ftype = 0x82 && ftype < 0x85)
=>

Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu);

PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl

nviting / nviting

DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu);

PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl

nviting L nviting

DA == ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rpért; (
ACReceived(pdu); /\

PrimaryMasterl Receive.ind(rport, DA, SA, ftype, p Pri Ms erl
nviting / viting
DA == MyAddr && SA != MyAddr
(ftype == 0x23 || ftype == 0x25 ||
ftype == 0x2E)
=>
ACReceive (pd%
PrimaryMasterl Receive.ind(rpor v PrimaryMasterl
nviting nviting

Al

Send.req (spoxt, D than rport

PrimaryMasterl
nviting

PrimaryMaster
Settinguyg

PrimaryMaste TDAckTimer time-out PrimaryMaster
N\ / HoldToken
ANodes ==

=>

TDAckTimer stop;
TR5 = TRUE

Prirha te>1\ / PrimaryMasterl
nvitin TR7 == TRUE && RingCheck == TRUE && nviting

SlavePortStateChanged() == TRUE
=>
TRY7 = FALSE;
pdu = CreateSetup (Validate port with port status change);
Send.req (sport, port with port status change, pdu) to all
ports;
SlavePortValidating = TRUE

PrimmaruMactgr! Raoceive—indaport—DPDA_SA _fitvng ndi) PrimarvMasierl
—HHAS e Ste = e o o Tty P e—Ppath Y

nviting / nviting
DA == MyAddr && SA != MyAddr && ftype == 0x14 &&
RingCheck == TRUE &&
SlavePortValidating = TRUE

=>
TDAckTimer startup;
ANodes = 0;

pdu = CreateTestData();
Send.req (sport, BROADCAST, pdu) to all ports

Table 99 — Master station state table — MasterWaitTD

Current state Event/condition => action Next state

MasterWaitTD / MasterWaitTD
TR8 == TRUE
=>
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Current state

Event/condition => action

Next state

TR8 = FALSE;
TDWaitTimer startup;
ChannelGroup = NULL

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x10
=>
Send.req (sport, DA, pdu) to all ports other than rport;
TDWaitTimer restart

MasterWaitTD

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA '=MyAddr && ftype == 0x11

MasterWaitSet
up

=>
TDAckTimer stop;
pdu = CreateTestDataAck();Send.req(rport, SA, pduy;
pdu = CreateTestData();

Send.req (rport, DA, pdu) to all ports other thanfporty
TR9 = TRUE

MasterWaitTD

@rWait D

MasterWaitTD

MasterWaitf'D

MasterWaitTD

MasterWaitlflD

MasterWaitTEE

=>
DA, pdu) to all ports other than rport;
TDWaitTimer restart

MasterWaitllD

Master a%

\Rﬁeive.ind(rport, DA, SA, ftype, pdu)

/

IsMulticast(DA) == TRUE && && SA !=MyAddr &&
((Rype = 0x82 && ftype < 0x85) || ftype == 0x20 ||
ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport

MasterWait[lD

Maw

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
Ox2E)

ftyng-—=
P

MasterWait[lD

=7
=>

ACReceived(pdu);

=>
TDWaitTimer stop;
TR3 = TRUE

10 MasterWaitTD Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitTD
DA != MyAddr &/& SA != MyAddr
Send.req (sport, DA, pdu)_t>o all ports other than rport
11 MasterWaitTD TDWaitTimer time-out PrimaryMaster

ScatterTD
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Table 100 — Master station state table — MasterWaitSetup

Current state Event/condition => action Next state
MasterWaitSet / MasterWaitSet
up TR9 == TRUE up
=>
TR9 = FALSE;

SWaitTimer startup
MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitrati
up / on

DA == BROADCAST && SA != MyAddr &&
ftype == 0x10 && CmpPriority(pdu.mst_pri, SA) == Low
=>

Send.req (sport, DA, pdu) to all ports other than rport;
SWaitTimer stop;
TR2 = TRUE

MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) sterWait[ D
/

up

DA == BROADCAST && SA != MyAd
ftype == 0x10 && CmpPriority(pdu.mst_prik
=>

MasterWait$et
up

MasterWaitSet
up

MasterWait$et
up

MasterWaitSet
up

X@ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
/ ken
A== dr && SA = MyAddr && ftype == 0x13
=>
SWaitTimer stop;
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, pdu);
TR10 = TRUE

MasWS}t Receive.ind(rport, DA, SA, ftype, pdu) MasterWait$et
up / up
DA = MyAddr && SA != MyAddr && ftype == 0x13
=>
OCTU.Teq (SPOTt, UA, pau) to dit POrts otner tialr rport
MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitSet
up / up
DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport
MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitSet
up / up
IsMulticast(DA) == TRUE && && SA != MyAddr &&
ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport;
SWaitTimer restart
MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitSet
up / up

IsMulticast(DA) == TRUE && && SA !=MyAddr &&
((ftype = 0x82 && ftype < 0x85) || ftype == 0x20 ||
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ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport
11 MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitSet
up / up
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == O0x2E)
=>
ACReceived(pdu);
12 MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitSet
up L up
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rpO/I\(:
1B MasterWaitSet SWaitTimer time-out imary\aster
up => SsattertQ
SWaitTimer stop;
TR3 = TRUE (\
XX

Table 101 — Master station state table—
(without Transmission path Iawe u

Current state

Next state

MasterSolicitTo
ken

Rventlc%@ti\v\h\z{%ctiﬁ\ \
X ; )

MasterSolicifTo
ken

MasterSolicitTo
ken

9,

A

b

i 'ndWrt, { SA, ftype, pdu)
DBAST&& F=MyAddr && ftype == 0x10 &&
du.mst_pri, SA) == Low

=>

DA, pdu) to all ports other than rport;
LeaveTimer stop

MasterArbit
on

Master&olici

NS

5l

\Rﬁeive.ind(rport, DA, SA, ftype, pdu)
/

A==BROADCAST && SA !=MyAddr && ftype == 0x10 &&
CmpPriority(pdu.mst_pri, SA) != Low
=>

Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop

MasterWaitllD

MasterSolicit
ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
pdu-=CreateTestDatal):

MasterSolicifTo

ken

\/
Send.req (rport, DA, pdu) to all ports other than rport

ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == 0x13
=>
LeaveTimer stop;
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, pdu);
LeaveTimer startup

5 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
6 MasterSolicitTo MasterSolicitTo

ken
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7 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA = MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
8 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA I= MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport
9 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterHoldTok
DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst == MyAddr &&
IsReceivedToken(pdu.tseq_no)== FALSE
=>
Send.req (sport, DA, pdu) to all ports other thar rpogt;
LeaveTimer stop;
AddReceivedToken(pdu.tseq_no/;
TR11 = TRUE
1P MasterSolicitTo Receive.ind(rport, DA, SA, f§pe, MasterSolicifTo
ken / ken
i MasterSolicitTo MasterSolicitTo
ken ken
1= MyAddr &&
t 1= MyAddr
ports other than rport
e MasterSolicitT (rport, , SA, ftype, pdu) MasterSolicitTo
ken ken
annelGroup && SA I=MyAddr &&
< : 82 && ftype < 0x85)
=>
<\ porty DA, pdu) to all ports other than rport;
A CReceived(pdu)
1B MasterSglicitJ o \R;eéeive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
en / ken
A =3 ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu)
¢ Mas S‘olicit o Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ke / ken
DA == ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu)
15 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu)
16 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
17 MasterSolicitTo LeaveTimer time-out MasterWaitTD

ken

=>
LeaveTimer stop;
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TR8 = TRUE
Table 102 — Master station state table — MasterSolictToken
(with Transmission path delay measurement)
Current state Event/condition => action Next state

MasterSolicitTo

/

MasterSolicitTo

ken TR10 == TRUE ken
=>
TR10 = FALSE:
PrevTSeqNo = NULL;
LeaveTimer startup (\
MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) N < asterArbitrati
ken / 9

DA==BROADCAST && SA !=MyAddr && ftype ==
CmpPriority(pdu. mst _pri, SA) =

Send.req (sport, DA, pdu) to all ports
LeaveTimer stop

thenthan rp

MasterSolicitTo
ken

Receive.ind(rport, DA,
/

CmpPriority(pd

MasterWaitllD

MasterSolicitTo
ken

N

Send.req (sporty DA _HdD\) t
eayeTi

MasterSolicitTo
ken

MasterSolicitT
kei

A

A 1= MyAddr && ftype == 0x12
=>

DA, pdu) to all ports other than rport

MasterSolicifTo
ken

MasterSolicit

\Rﬁewe.ind(rport, DA, SA, ftype, pdu)
/

= MyAddr && SA I= MyAddr && ftype == 0x13
=>
LeaveTimer stop;
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, pdu);
LeaveTimer startup

MasterSolicitTo
ken

MasterSolicitTo

kon

Receive.ind(rport, DA, SA, ftype, pdu)
L

MasterSolicifTo

kon

DA != MyAddr && SA != MyAddr && ftype ==
=>
Send.req (sport, DA, pdu) to all ports other than rport

0x13

MasterSolicitTo
ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype ==
=>
Send.req (sport, DA, pdu) to all ports other than rport

0x14

MasterSolicitTo
ken

MasterSolicitTo
ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst == MyAddr &&
IsReceivedToken(pdu.tseq_no)== FALSE

=>
Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop;
AddReceivedToken(pdu.tseq_no);

MasterHoldTok
en
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TR11 = TRUE
10 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst == MyAddr &&
IsReceivedToken(pdu.tseq_no)== TRUE
=>
Send.req (sport, DA, pdu) to all ports other than rport;
11 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token dst!= MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport (\
e MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) N ( astexSolicifTo
ken / k
DA == ChannelGroup && SA !=MyAddr &
(ftype = 0x82 && ftype < 0x85)
=>
Send.req (sport, DA, pdu) to all ports gthenthan rp
CReceived(pdu)
1B MasterSolicitTo Receive.ind(rport, DA, MasterSolicitTo
ken / ken
DA == ChannelGroup && SA |£FMy
=>
Send.req (spart, DA, pdu) t
yStatusRecei
1§ MasterSolicitTo e.indrport, DA¢CSA MasterSolicifTo
ken ken
DA ==/ChannelGr
8
nd/req , DANpdu) to alt ports other than rport;
N ACReceiyed(pdu)
16 | MasterSolicitT |(rport DA, SA, ftype, pdu) MasterSolicifTo
ke / ken
dr && SA != MyAddr &&
|| ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
(\ ACReceived(pdu)
1P Mastersol itT\\ Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA != MyAddr && SA != MyAddr
=>
\ Send.req (sport, DA, pdu) to all ports other than rport
17 Masterolicit LeaveTimer time-out MasterWaitJ'D
ken =>
LeaveTimer stop;
TR8 = TRUE
18 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
ftype == 0x40
=>
MeasureRecieved(rport, DA, SA, pdu)
19 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
ftype == 0x41
=>
MeasureAckRecieved(rport, DA, SA, pdu)
20 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
ftype == 0x42
=>
OffsetRecieved(rport, DA, SA, pdu)
21 MasterSolicitTo MasterSolicitTo

ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

ken
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# Current state Event/condition => action Next state

ftype == 0x43
=>
UpdateRecieved(rport, DA, SA, pdu)

Table 103 — Master station state table — MasterHoldToken

# Current state Event/condition => action Next state
1 MasterHoldTok / MasterHoldTok

en TR11 == TRUE en

=>
TR11 = FALSE;
SetNextPhase(MasterHoldToken,0); f

2 MasterHoldTok / MasterHoldTok

en PH == (

=>
MyStatusSendTimingFlag = OFF;
pdu = CreateMyStatus();
Send.req(port,ChannelGroup, pdu) to al| ports;

CTicket = TRUE;
TokenHopCounter = token-PDJJ-
TraAvailHopCounter = token-
TraLastHopCounter = token

TraAllows = to -
TraAllowsND,.x G
SetNextPhage(Ma

MasterHoldTok MasterHoldTok

en en
4 MasterHoldTok MasterHoldTok
en en

MasterHoldTok
en

] MasteWo

en

ACTicket = TRUE;
tNextPhase(MasterHoldToken,PH);

4 M ster \> / MasterHoldTok
e PH == 20 && en

< ((ACTicketND == FALSE) && (ACTicket == FALSE))
=>
SetNextPhase(MasterHoldToken,PH);
Master / MasterHoldTok
en PH == 3 && en
sents < Multiple Transmit
=>

sents = sents + 1;
PduNum = QuelLen();
while (PduNum > 0)
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
PduNum = PduNum -1

8 MasterHoldTok / MasterHoldTok
en PH == 3 && en
sents == Multiple Transmit
=>

QueDelete();
pdu = CreateToken();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
sents = 1;
PH=3
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9 MasterHoldTok / MasterHoldTok
en PH == 4 && sents < Multiple Token en
=>
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
sents = sents + 1
10 MasterHoldTok / MasterSolicitTo
en PH == 4 && sents == Multiple Token ken
=>
QueDelete();
PH = 0;
[RT0 = TRUE
il MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) terArbitfati
en / oh
DA==BROADCAST && SA !=MyAddr && ftype == &&
CmpPriority(pdu.mst_pri, SA) == Low
=>
CStopSending();
ACStopSending();
Send.req (sport, DA, pdu) to all ports er tha
TR2=TRUE
1R MasterHoldTok MasterWaitJlD
en
&&
er than rport;
1B MasterHoldTok MasterHoldTok
en en
yAddr && ftype == 0x11
eTestData();
pdu) to all ports other than rport
1K@ MasteWok ece eMrport, DA, SA, ftype, pdu) MasterHoldTok
en / en
DA r && SA != MyAddr && ftype == 0x12
=>
<\ end sport, DA, pdu) to all ports other than rport
1P M§ster| ok Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
en / ken
DA == MyAddr && SA != MyAddr && ftype == 0x13
=>
CStopSending();
ACStopSending();
LeaveTimer stop;
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdll = (‘rnnannfllpArl{(\;

Send.req(rport, SA, SDUI);

TR10 = TRUE
16 MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) MasterHoldTok
°" DA != MyAddr && SA I= I/\/IyAddr && ftype == 0x13 °"
Send.req (sport, DA, pdu)=t>o all ports other than rport
17 MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) MasterHoldTok
°" DA != MyAddr && SA != l/\/IyAddr && ftype == 0x14 °"
Send.req (sport, DA, pdu)_t>o all ports other than rport
18 MasterHoldTok MasterHoldTok

en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA != MyAddr && ftype == 0x15

=>

en
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# Current state Event/condition => action Next state
Send.req (sport, DA, pdu) to all ports other than rport
19 MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
en / ken
DA == ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
CStopSending();
ACStopSending()
Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu);
TR10 = TRUE
2 MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
en / ken
DA == ChannelGroup && SA !=MyAddr && ftype == 0x2
=>
CStopSending(); (
ACStopSending()
Send.req (sport, DA, pdu) to all ports other than\rpok;
MyStatusReceived(pdu);
TR10 = TRUE
il MasterHoldTok Receive.ind(rport, DA, SA, fiype; o MasterSolicitTo
en / ken
2p MasterHoldTok MasterSolicitTo
en ken
3/\ TR10 = TRUE
2B MasterHal }b\ Regeive.ind(rport, DA, SA, ftype, pdu) MasterHoldTok
e / en
DA != MyAddr && SA != MyAddr
=>
R d.req (sport, DA, pdu) to all ports other than rport
o < MWO k SendCyclic(pdu) MasterHold ok
=> en
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu)
2b MasterHoldTok SendACyclic(pdu) MasterHoldTok
en => en
SendTeq (sport, ChannefGroup, pau) to ait ports;
Enque(pdu)
Table 104 — Master station state table — MasterMeasurement
(without Transmission path delay measurement function)
# Current state Event/condition => action Next state

MasterMeasure
ment

/
TRn == TRUE
=>
TRn = FALSE

PrimaryMaster
HoldToken
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Table 105 — Master station state table — MasterMeasurement
(with Transmission path delay measurement function)

Current state Event/condition => action Next state
MasterMeasure / MasterMeasure
ment TR12 == TRUE ment
=>
TR12 = FALSE
MeasureTransmissionFlag = TRUE
MasterMeasure SendMeasure(port, DA, pdu) MasterMeasure
ment => ment
Send.req(port, DA, pdu)

MasterMeasure SendUpdate(port, DA, pdu) PrimaryMaster
ment => oldToken
Send.req(port, DA, pdu)

MasterMeasure SendOffset(port, DA, pdu) sterMeaspure
ment => en
Send.req(port, DA, pdu)

MasterMeasure Receive.ind(rport, DA, SA, ftype, \ asterMeaspre
ment / ment

DA == MyAddr && SA != MyAddr

=>

MeasureAckR ieved(

Table 106 — smWM ta |e®| veDown

Current state

ent\\&kloN ac‘:\fre.n/

Next state

SlaveDown

PowerON

ULL

SlaveWaitTD

IRESSAY:

Tawae@g state table — SlaveWaitTD

Curren a

entlcondltlon => action

Next state

SlaveW ai }v(e.lnd(rport, DA, SA, ftype, pdu) SlaveWaitTD
/
DCAST && SA !=MyAddr && ftype == 0x10
=>
<\ .req (sport, DA, pdu) to all ports other than rport
W } D‘ Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitSgtu
/ p
DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
pdu = CreateTestDataAck();
Send.req(rport, SA, pdu);
pdu = CreateTestData();
[« A L + VA P~ AN 3 Ll 4 th th '
Send-reg{sportDDA—pdu-to-alports-otherthanrport
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/
DA = MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/
DA = MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
SlaveWaitTD SlaveWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA I= MyAddr && SA != MyAddr && ftype == 0x14
=>

Send.req (sport, DA, pdu) to all ports other than rport
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# Current state Event/condition => action Next state

6 SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/

IsMulticast(DA) == TRUE && && SA != MyAddr &&
ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport

7 SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/

IsMulticast(DA) == TRUE && && SA !=MyAddr &&
((ftype = 0x82 && ftype < 0x85) ||
ftype == 0x20 || ftype == 0x28 || ftype == 0x1C)

=>

Send.req (sport, DA, pdu) to all ports other than rport
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) veWaitD
/
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0xZ9 |
ftype == 0x2E)
=>
ACReceived(pdu) <\
SlaveWaitTD Receive.ind(rport, DA, SA, f§pe, b SlaveWaitTD
/
DA != MyAddr &&
=>
Send.req (sport, DA, pdlﬁ_\to all or othe han
Table 108 — Slave %ﬂ%%ewltsaup
E Current state (Evep_t\orh‘}\\- x:tlon Next state
SlaveWaitSetu SN SlaveWait1D
p
y SIave\h&Q}S{a .ind(rport, DA, SA, ftype, pdu) SlaveWaitSe¢tu
p / p
AST && SA !=MyAddr && ftype == 0x11
=>
pdu = CreateTestDataAck();
Send.req(rport, SA, pdu);
pdu = CreateTestData();
( \ Send.req (sport, DA, pdu) to all ports other than rport
laveaitSetn] Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitShtu
P / p
DA I= MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
StaveWaitSety Reeetve-tne{rport—DBA—SA—fype—pdt) StaveSeheit! ok
p / en
DA == MyAddr && SA != MyAddr && ftype == 0x13
=>
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, SDU);
TR3 = TRUE
5 SlaveWaitSetu Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitSetu
p / p
DA = MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
6 SlaveWaitSetu Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitSetu
p / p
DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
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Current state

Event/condition => action

Next state

Send.req (sport, DA, pdu) to all ports other than rport

SlaveWaitSetu
p

Receive.ind(rport, DA, SA, ftype, pdu)
/
SA != MyAddr && ftype == 0x15
=>

Send.req (sport, DA, pdu) to all ports other than rport

SlaveWaitSetu
p

SlaveWaitSetu
p

Receive.ind(rport, DA, SA, ftype, pdu)
/

IsMulticast(DA) TRUE && && SA |=MyAddr &&
((ftype > 0x82 && ftype < 0x85) ||
= 0x20 || ftype == 0x28 || ftype =

ftype = =0x1C)

SlaveWaitSetu
p

Send.req (sport, DA, pdu) to all ports other than rport;
CRecieved(pdu)

SlaveWaitSetu
p

Receive.ind(rport, DA, SA, ftype, pdu) N
/

DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype =5
ftype == 0x2E)

ACRecelved(pdu)(\

x29\|

N

laveWaitSetu

SlaveWaitSetu
p

Receive.ind(rport, DA du

DA != MyAddr && SA!

Send.req (SAt DA, /QG\

SlaveWaitSg
p

v
—_

u

Table 109 — Slave stati
(without Transm(issi

— SlaveSolicitToken
easurement)

stateNab

pa la

Current state

<

I S acti
“f\é\((?nwlt‘l\o& action

Next state

SIaveSoI|C|tTo

== TRUE
=>
R3 = FALSE;
LeaveTimer startup

SlaveSolicitTok

en

SlaveSoli '

AN

\Q e.ind(rport, DA SA, ftype, pdu)
DCAST && SA ' MyAddr && ftype == 0x10
=>
.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop;

ChannelGroup = NULL

SlaveWaitTD

StaveSdticitRok

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype ==
=>
pdu = CreateTestData();

Send-reg(sport—DA-—pdu)to-all nortsotherthan-roort
B BN o4 g TP g L

0x11

SlaveSolicitTok

en

SlaveSolicitTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype ==
=>
Send.req (sport, DA, pdu) to all ports other than rport

0x12

SlaveSolicitTok
en

SlaveSolicitTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == 0x13
=>
LeaveTimer stop;
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();

Send.req(rport, SA, SDU)

SlaveSolicitTok
en

SlaveSolicitTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

0x13

DA != MyAddr && SA != MyAddr && ftype ==

SlaveSolicitTok
en
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# Current state Event/condition => action Next state
=>
Send.req (sport, DA, pdu) to all ports other than rport
7 SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
en / en
DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport
8 SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlaveHoldToke
en / n
DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst == MyAddr &&
IsReceijvedToken(pdu.tseq no)== FALSE
=>
Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop;
AddReceivedToken(pdu.tseq_no);
TR4 = TRUE O\ (
SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, p S veMt"ok
en / en
DA == ChannelGroup && SA !=
ftype == 0x15 && pdu.token_dst
IsReceivedToken(pdu.tseq_no)s=T
=>
Send.req (sport, DA, pdu) to All ports other n rpor
1P SlaveSolicitTok Receive.ind(rpor SlaveSolicitTok
en en
il SlaveSolicitTok SlaveSolicitTok
en en
\/\3 CReceived(pdu)
1 | slavesdic \@ind(rport, DA, SA, ftype, pdu) SlaveSolicitfok
en / en
a Group && SA !=MyAddr && ftype = 0x20
=>
nd.req’(sport, DA, pdu) to all ports other than rport;
(\ MyStatusReceived(pdu)
1B laVeSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitfok
en / en
DA ==ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu)
1 | Q!aann!inEtTn!/ R°"°E‘.'°.ir‘.d{rp"rt, D’I\_’ Q’I\_’ ftypa’ pdu) Qla\lch“r\“’--ok
en / en
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu)
15 SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
en / en
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
16 SlaveSolicitTok LeaveTimer time-out SlaveWaitTD
en =>
LeaveTimer stop;
ChannelGroup = NULL
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Table 110 — Slave station state table — SlaveSolicitToken
(with Transmission path delay measurement)
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# Current state Event/condition => action Next state
1 SlaveSolicitTok / SlaveSolicitTok
en TR3 == TRUE en
=>
TR3 = FALSE;
LeaveTimer startup
2 SlaveSolicitTok SlaveWaitTD

en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x10

==

Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop;
ChannelGroup = NULL 5

SlaveSolicitTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ft
=>

pdu = CreateTestDat

Send.req (sport, DA, pdu) to all por

SlayeSohcitTok
en

SlaveSolicitTok
en

SlaveSolicitTok
en

SlaveSolicitTok
en

N

, SA, fty&e',/p u
r && ftype == 0x13

SlaveSolicitTok
en

Slave@o»}
AL

SlaveSolicitTok
en

SlaveSo itT\k\

ANN

“—Réceive.ind(rport, DA, SA, ftype, pdu)
/
DA I= MyAddr && SA = MyAddr && ftype == 0x14
=>

Send.req (sport, DA, pdu) to all ports other than rport

SlaveSolicitTok
en

Sla\@@k

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst == MyAddr &&
IsReceivedToken(pdu.tseq_no)== FALSE

SlaveHoldT¢ke
n

Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop;
AddReceivedToken(pdu.tseq_no);

TR4 = TRUE
9 SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
en / en
DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst == MyAddr &&
IsReceivedToken(pdu.tseq_no)== TRUE
=>
Send.req (sport, DA, pdu) to all ports other than rport
10 SlaveSolicitTok SlaveSolicitTok

en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

en
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11 SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
en / en
DA ==ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)
12 SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
en / en
DA ==ChannelGroup && SA !=MyAddr && ftype = 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu)
1B SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlayveSolicitTok
en / en
DA = ChanneIGroup && SA I=MyAddr && (
(ftype == 0x28 || ftype == 0x1C)
Send.req (sport, DA, pdu) to all ports oth
ACReceived(pdu)
1§ SlaveSolicitTok Receive.ind(rport, DA SA, fype SlaveSolicitTok
en en
DA == MyAddr && S
(ftype == 0x23 || ftype ==
1P SlaveSolicitTok SlaveSolicitTok
en en
Send. req (sport, A du) taa ts other than rport
1P SlaveSolicitTok Lea imer e-out SlaveWaitTD
en
er stop,
neIGroup NULL
1 &we@ok \w(port, DA, SA, ftype, pdu) SlaveSolicitfok
e / en
ftype == 0x40
=>
MgasureRecieved(rport, DA, SA, pdu)
1B Sl VW}\ \> Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en
ftype == 0x41
=>
MeasureAckRecieved(rport, DA, SA, pdu)
1P Slave C|tT Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
en / en
ftype == 0x42
=>
OffsetRecieved(rport, DA, SA, pdU)
20 SlaveSolicitTok Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
en / en
ftype == 0x43
=>
UpdateRecieved(rport, DA, SA, pdu)
Table 111 — Slave station state table — SlaveHoldToken
# Current state Event/condition => action Next state

SlaveHoldToke
n

/
TR4 == TRUE
=>
TR4 = FALSE;
SetNextPhase(SlaveHoldToken,0);

SlaveHoldToke
n
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Current state

Event/condition => action

Next state

SlaveHoldToke
n

/
PH == 1
=>
pdu = CreateMyStatus();
Send.req(port,ChannelGroup,pdu) to all ports;
CTicket = TRUE;
sents = 0;
TokenHopCounter = token-PDU.tokenHopCounter;
TraAvailHopCounter = token-PDU.traAvailHopCounter;
TraLastHopCounter = token-PDU.traLastHopCounter;
TraAllows = token-PDU.traAllows;
TraAllowsND = GetTraAllowsND();
SetNextPhase(SlaveHoldToken.0);

SlaveHoldToke
n

SlaveHoldToke
n

/
PH == 10 && CTicket ==
=>
SetNextPhase(SlaveHoldToken,PH);

FALSE

aveHoldFoke
n

SlaveHoldToke
n

/
ACT|cketND TRUE;
SetNextPhase(SlaveHoldT

vé?w ke

SlaveHoldToke
n

ACTic, et <
Se)Néx\Pha lavaHoldFokbh PH);

SlaveHoldT¢ke
n

SlaveHoldToke
n

((ACTicket FALSE))

SetNextRhasg(Sla

SlaveHoldTgke
n

SlaveHoldToke
n

S

N

N
PH = &&
SERts ple Transmit

=>

seAts = sents + 1;
Num = QuelLen();
while (PduNum > 0)

pdu = Deque();
end.req (port, ChannelGroup, pdu) to all ports;

Enque(pdu);
PduNum = PduNum -1

SlaveHoldT¢ke
n

< Sla eHoIcﬁ&ge
n

/
PH == 3 &&
sents == Multiple Transmit
=>
QueDelete();
pdu = CreateToken();
Send.req (port, ChannelGroup, pdu) to all ports;

SlaveHoldTgoke
n

Enque(pdu);
sents = 1;
PH=3
9 SlaveHoldToke / SlaveHoldToke
n PH == 4 && sents == Multiple Token n
=>
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
sents = sents + 1
10 SlaveHoldToke / SlaveSolicitTok
n PH == 4 && sents == Multiple Token en
=>
QueDelete();
PH = 0;
TR3 = TRUE
11 SlaveHoldToke SlaveWaitTD

n

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x10
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Current state

Event/condition => action

Next state

=>
Send.req (sport, DA, pdu) to all ports other than rport;
CStopSending();
ACStopSending();
ChannelGroup = NULL

12

SlaveHoldToke
n

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
pdu = CreateTestData();
Send.req (sport, DA, pdu) to all ports other than rport

SlaveHoldToke

n

SlaveHoldToke

Receijve.ind(rport, DA, SA, ftype, pdu)

SlaveHoldT

n

/
DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rpQrt

n

ke

SlaveHoldToke
n

Receive.ind(rport, DA, SA, ftype, pdu)

/
DA == MyAddr && SA != MyAddr && ftyge ==
=>
CStopSending();
ACStopSending();

Send.req( tA\S
TRE- T8

Ia@t"

ok

SlaveHoldToke
n

Re , SA\ftype, pdu

DA 1= MyA

SlaveHoldT
n

ke

SlaveHoldToke

Send.req (sport, Wdu)

ind{&port, DASA, ftype, pdu)
=>

DA I= dd
\/%n regAgport, DA>pdu) to all ports other than rport

SlaveHoldT
n

ke

| E
SlaveHbIdP6

A

wmd(rport, DA, SA, ftype, pdu)
/
DA = annelGroup && SA != MyAddr &&
ftype #= 0x15 && pdu.token_dst == MyAddr
=>

Sehd.req (sport, DA, pdu) to all ports other than rport

SlaveHoldT
n

ke

@

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst != MyAddr

=>

Send.req (sport, DA, pdu) to all ports other than rport

SlaveHoldT
n

ke

SlaveHoldToke

Receive.ind(rport, DA, SA, ftype, pdu)
L

SlaveSolicit]

en.

DA ==ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
CStopSending();
ACStopSending();
Send.req (sport, DA, pdu) to all ports other than rport;

CReceived(pdu);

LeaveTimer startup

[0k

20

SlaveHoldToke
n

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA ==ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
CStopSending();
ACStopSending();
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu);

LeaveTimer startup

SlaveSolicitTok

en
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Current state

Event/condition => action

Next state

SlaveHoldToke

Receive.ind(rport, DA, SA, ftype, pdu)

SlaveSolicitTok

n / en
DA ==ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>

CStopSending();
ACStopSending();
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu);
LeaveTimer startup

22 SlaveHoldToke Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok

n / en
DA == MyAddr && SA 1= MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
CStopSending(); (

ACStopSending();
ACReceived(pdu);
LeaveTimer startup

2B SlaveHoldToke Receive.ind(rport, DA SA, ft SMHoIdT ke
" DA != MyAddr && S "
Send.req (sport, DA, pdu) to aII othep thanpor
24 SlaveHoldToke ' SlaveHoldT¢ke
roup,@Q}}rts "

n
SlaveHoldTgke
n

2b SlaveHoldToke
n
du) to all ports;

8.2.4.2 Functians
The Jhannel coﬁ}

stations respective

in Table 112 and Table 113 for Master and|Slave

ahle 412 > Master station channel control functions

Description

getNext
curfent_sta
curfent_phase)

\}zts up the next internal phase (represented by the variable PH).

CmlpPriarity(mst_pri, Compares the priority levels and returns Low or High.

SA

Low : mst_pri < MyPriority ||

(mst_pri == MyPriority && SA < MyAddr)

High : mst_pri > MyPriority ||

(mst_pri == MyPriority && SA > MyAddr)
CreateTokenRoute() Generates the token passing path, and sets SetupNodes.

MCAST(mac_addr) Sets the I/G bit of addr to 1, and returns the address converted to a multicast

address.

SetlnvitationFlag() Sets the flag indicating whether or not the node is to return to the system. The

available values are as follows:
ON: Return to system
OFF: Do not return to system

NULL: Undefined

SetMeasureFlag() Sets the flag indicating whether or not the transmission path delay is to be

measured. The available values are as follows:
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Name

Description

ON: Measure transmission path delay
OFF: Do not measure transmission path delay

NULL: Undefined

SetNewTokenFlag()

Sets a flag indicating whether or not to regenerate a token. The available
values are as follows:

ON: Regenerate

OFF: Do not regenerate

IsValidPort(port)

Assesses whether the port is valid, and returns TRUE if it is and FALSE if it is
not.

IsSjavePortinvalidated()

Assesses whether or not a slave station with an invalid porf'exists,_and returhs

TRUE if it does, and FALSE if it does not.

SlajvePortStateChanged

Returns TRUE if the port status of the slave station ed fromNink

() disconnected to link up, and FALSE if it did not chahge\fr linkdissonnextqd

to link up.
LoqtTokenDst() Finds the destination of the lost token. < \ \ >

N

Ad¢iReceivedToken(tseq | Holds the sequence number of the rece@&é&\ B
_ng)
IsRleceivedToken(tseq_ Assesses whether tseq_no is incldded |n t sequ nce numbers held by
no AddReceivedToken, and returns TR itis nd f it is not.
IsMulticast(addr) s

Returns TRUE if the addresg if WI as dre and FALSE if the addreq
is not a multic dres

CrdatePersuasion()

Creates and re}rqs th \easuas A Pb{{ /

CrdateTestData() Creates and retyrﬁslthe t}st\l}a@-F}N{.
CrdateTestDataAck() Creates and retk{rns Ge\tgstD\aQM-%U.
CrdateSetup() éreh*ﬁs M&th@pf@.
CrdateSetupAck() [\ C\aqtes\gnc},r\tur\s\\e\setup}ck-PDU.
CrdateToken() L \Grffe\a@\and\r\\&@ the token-PDU.

CRncewed(pdu)< >

Delivér

rs p \\M Transmission state machine.

ACReceived(pdu)

WerW%cyclic Transmission state machine.

En

C
ue(pdus) <\

Queues pdus given in arguments. Queues in the seqNumber order of pdu wHen
multiple are given.

Deque() <

R%&iev pdus queued by Enque from the start of the queue.

N
B A

\Qeletes all pdus from the queue.

Qu aLerﬁ\\ \

\}eeturns the size of the queue.

SefTrinfo(pdb) >

Holds the information included in the setup-PDU received as pdu.

MyPBtatusSend(pdu)

Sends MyStatus frame transmission notification

GelTraAllowsND()

Returns a limit value for node unt transient transmissions.

Table 113 — Slave station channel control functions

Name

Description

SetTrinfo(pdu)

Holds the information included in the setup-PDU received as pdu.

AddReceivedToken(tseq
_ho)

Holds the sequence number of the received token.

IsReceivedToken(tseq_
no)

Assesses whether or not the tseq_no is included in the token sequence
numbers held by AddReceivedToken, and returns TRUE if it is and FALSE if it
is not.

CreatePersuasion()

Creates and returns the persuasion-PDU.

CreateTestDataAck()

Creates and returns the testDataAck-PDU.
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Name Description
CreateSetupAck() Creates and returns the setupAck-PDU.
CreateToken() Creates and returns the token-PDU.
CReceived(pdu) Delivers pdu to the Cyclic Transmission state machine.
ACReceived(pdu) Delivers pdu to the Acyclic Transmission state machine.
GetTraAllowsND() Returns a limit value for node unt transient transmissions.

8.2.4.3 Variables

The vhariables used in Channel control are shown in Table 114 and Table for Mastér and
Slave|stations respectively.

Table 114 — Master station channel control v@ s

Name Descrlptlo( \ \ \

ChénnelGroup Multicast address indicating affiliated nW\

Nogdles Indicates the number of nodes subje &sn WUsed as the
counter for the number of responsgs of T tDataAc

ANpdes Indicates the number of responsés o stDa\aQCWeturn to the systen.

SeflupNodes Indicates the nu}aQer of S;t\Qp ﬁ\a\'sﬁi/ési(YNesti\rh}ions.
SARcvd Indicates the n{{nbe of({sp‘on%s of etLh#(ck)\/

PM|ChangeFlag Flag indicating whether ox no{ the ansMcontrol manager is to be
changed

Inv|tationFlag Fl/qg indicating \\hetfg%\not\ﬁ\e\wge)is to return to the system

NeywTokenFlag @ag\%jifgtw\at\he\r\@(ﬁotﬁﬁ token is to be generated upon token logs
MyPriority [\ Pl%\ityl\‘eve(f‘skow}\q

MyAddr k mz\g\k{reséxQNn r%({

B Broaficast MAC ddrésé FF-FF-FF-FF-FF-FF
CTRProgress /\< Waw\s/& token passing path

TraAllows < \ N}fqb\)\{tm}e?s transient transmission is allowed

TragAvailHopCoutnte inim value of number of token-PDU transfers in which transient
trahsmigsion is allowed

N
TraLagtHopCount umber of node token-PDU transfers in which the last transient transmission
s performed

Py
O
>
|w)
(@]
>
)]
=
N\

-
Q

-
Q

Ri

ngCheck \ Flag indicating whether or not a ring check is to be performed

Sy chronizationMM Flag indicating the synchronization manager.

PH Indicates the subphase.

Table 115 — Slave station channel control variables

Name Description
ChannelGroup Multicast address indicating affiliated network
MyAddr MAC address of own node
BROADCAST Broadcast MAC address FF-FF-FF-FF-FF-FF
PrevTSeqgNo Received token sequence number
PH Indicates the subphase.
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8.2.4.4 Timers

The timers used in Channel control are shown in Table 116 and Table 117 for Master and
Slave stations respectively.

Table 116 — Master station channel control timers

Name Description
ListenTimer Determines the time for monitoring the presence of communication at startup.
TDAckTimer Determines the TestDataAck response wait time.
SAckTimer Determines the SetupAck response wait time
RvllastArbTimer Determines the Persuasion reception wait time. (\
SemdArbTimer Determines the Persuasion send interval. (\\
Ne{WatchTimer Determines the time for monitoring whether or not (m\v\q\cat\w\qorﬁ
TDWaitTimer Determines the TestData reception wait time. \ \
SWaitTimer Determines the Setup reception wait time. \ \ \
LegveTimer Determines the time of disconnection dée{ti&?\\ \ \

N
Table 117 — Slave station(c.t\nn I o&tr tim

Name < < N 6 Des%rip\‘io}\ j\/
LeqveTimer Used for detectirﬁ\disc%«\r%c\tion\ \_/
MagterWatchTimer Used for monitofing the maﬁQNati&\

1 Paramter

Parameter dist

118 — Master station parameter dist states

Description

IDLE

Parameters not distributed

InitParamChecking Initial check of parameter distribution status in progress

ParamSending

Parameter distribution in progress

ParamChecking

Parameter distribution status check in progress

ParamSent Parameter distribution completed
Table 119 — Slave station parameter dist states
Name Description
ParamNone No parameters
ParamCheck Parameter check in progress
ParamHold Holding parameters; parameters not reflected
ParamOK Holding parameters; parameters reflected

ided in

e 119
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Name Description

ParamErr Holding parameters; parameter error

Table 120 — Master station parameter dist state table

# Current state Event/condition => action Next state
1 IDLE ParameterDistReady() InitParamChec
=> king
AC Send.req(ParameterCheck, data)
2 InitParamChec MyStatusReceived(pdu) InitParamChec
king / king
MyStatusFromAlINodes() == FALSE /\(‘
=>
InitParamChec MyStatusReceived(pdu) ramSend|ng
king /

MyStatusFromAlINodes() == TRUE &&
ParamAlINodesReceived() == FALSE

=>

GetNonReceivedNodesA();
AC Send.req(netno, nodeno, Pa eteh t%
N\

4 InitParamChec MyStatusReceix¥ed(pdu ParamChec
king g

n

L ParamSending ParamSend|ng

Par mAIWR eived()s= FALSE
[ ParamSending yS\tugR eiwed(pdu) ParamCheckin
9
Stat odes() = TRUE
=>
/\ .regq(ParameterCheck, data)
] ParamChé&ckin yStatusRecelved(pdu) ParamSer|t
9 /
P amAIINodesChecked() == TRUE
=>
AC Send.req(ParameterCheck, data)
Pa mCM \/ MyStatusReceived(pdu) ParamCheckin
/ 9
< ParamAlIlINodesChecked() == FALSE
=>
Para MyStatusReceived(pdu) ParamSend|ng
/
ParamAlIlINodesChecked() == FALSE
=>
GetNonCheckedNodes();
AC Send.req(netno, nodeno, Parameter, data)
Table 121 — Slave station parameter dist state table
# Current state Event/condition => action Next state
1 ParamNone AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNone
type == ParamCheck
=>
2 ParamNone AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamCheck
/
type == Parameter
=>
DoParameterCheck(pdu)
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# Current state Event/condition => action Next state
3 ParamCheck AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamCheck
type == Ffarameter
=>
4 ParamCheck AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamCheck
type == ParamCheck && C:inaramID(data) == TRUE
=>
5 ParamCheck AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNone
type == ParamCheck && Cr;pParamID(data) == FALSE
[ ParamCheck ParameterCheckComplete(Result) aramHold
Result =/= TRUE (
= /\
ParamCheck ParameterCheckComplete(Resul aMr
Result =/= FALSE \\>
= O\
ParamErr AC Send.ind(Dest Netno, Des \at ParamChe¢k
type ==
DoPara
ParamErr AC Sendiqd(D etno esin dervty ) data) ParamEr
type = Paf%eck & m&qnm == TRUE
P ParamErr AC Send.i t tno, \t\mﬁeno type, data) ParamNone
[\ ck C aramlD(data) == FALSE
il ParamKold Send.ind(DestNNetno, Dest nodeno, type, data) ParamChegk
é/\ \/\i\\\ pe = Parameter
e Para d Send. d(Dest Netno, Dest nodeno, type, data) ParamOH
type == ParamCheck && C:inaramID(data) == TRUE
N UpdatePa:;meter(pdu)
1B Ba% \Rj\) AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNonle
w type == ParamCheck && CrﬁpraramID(data) == FALSE
=>
1B ParamOK AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamChe¢k
type == Ffarameter
=>
15 ParamOK AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamOK
type == ParamCheck && CiinaramID(data) == TRUE
UpdatePar=a>meter(pdu)
16 ParamOK AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNone
type == ParamCheck && Cr1/1pParamID(data) == FALSE
=>
17 ParamOK MasterWatchTimer time-out ParamHold
=>
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8.2.5.2 Functions

The Parameter dist functions are shown in Table 122 and Table 123 for Master and Slave
stations respectively.

Table 122 — Master station parameter dist functions

Name Description
ParameterDistReady Ready for parameter distribution
ParamAlINodesReeived() Assesses whether or not all nodes have received parameters. Returns TRUE if

so and FALSE if not.
ParamAlINodesChecked() Assesses whether or not all nodes have checked parameNrns TRYE if

so and FALSE if not.

MyStatusFromAlINodes() Assesses whether or not MyStatus has been recelve from Retufns
TRUE if so and FALSE if not.

GetNonReceivedNodes() Gets the network numbers and node numbers frhsd\es\\hétgl n&\e/zél ed

parameters.
GetNonCheckedNodes() Gets the network numbers and node n ers\of t e&les hatve not
checked parameters.
GetNetNo(pdu) Gets the network number from p
GetNodeNo(pdu) Gets the node number from pd(J \/
Table 123 - Slave.sta o@r}Qet dist functions
Name scrlptlon
DoP4grameterCheck(pdu) hecks the pa ameters given WCaIIs ParameterCheckComplete(resylt)
onge ¢ \Sets\fesult to UE if parameters are normal and to FAL$E if
\para ters ar orm
CmpParamID(pdu) orgpares the paf of the parameter given by pdu with the paramgter
iven by pdu in DoParameterCheck. Returns TRUE if they
/\ y do not match.
UpdateParameter(M ets the parametsrs given in pdu as the new parameters.
Seto e paramety

8.2.6
8.2.6.

Synch

8.2.6.p Synchrovous trigger state machine

The states of the Synchronous trigger state machine for the Mater station are described in
Table 124 with the details specified in Table 126.

The states of the Synchronous trigger state machine for the Slave station are described
Table 125 with the details specified in Table 127.

Table 124 — Master station synchronous trigger states

Name Description

ACTIVE Operating state
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Table 125 — Slave station synchronous trigger states

Name Description

ACTIVE Operating state

Table 126 — Master station synchronous trigger state table

# Current state Event/condition => action Next state
1 ACTIVE MyStatusSend (pdu) ACTIVE
(Sy..b:..u..iLatiu...‘v‘.iatc. ==TFRUE&&
(getMyStatusSyncFlag (pdu) == TRUE)
Synchronous T:;ger Internal.ind /\(;
) ACTIVE MyStatusReceived(pdu) \@5
(SynchronizationM;ster == FALSE
getMyStatusSyncFlag () ==
Synchronous Tr=i;ger Inteém\ \
X

Table 127 — Slave station synchr nous rlgg r st able
i Current state (E\e\ntl@ltlﬁl => éctl‘o\) ‘\/ Next state
ACTIVE puy) / ACTIVE

8.2.6.8 Functions

Functlons enabl@ ous trigger aré shown in Table 128.
<\ Takle Synchronous trigger functions
N me \ Description

getMy}l’éﬁk&(ncT\g \ecq\f/s the value of SyncFlag of the MyStatus frame.

RN

8.2.6.4 Variables

Synchrohous trigger uses no variables.

8.2.7 Timer
8.2.71 Timer state machine

The Timer state machine states are described in Table 129 and Table 130 with the detail is
specified in Table 131 and Table 132.

Table 129 — Timer states — Best effort type

Name Description

ACTIVE Operating state
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Table 130 — Timer states — Fixed cycle type

Name Description

ACTIVE Operating state
WAIT Waiting state

Table 131 — Timer state table — Best effort type

# Current state Event/condition => action Next state

ACTIVVE L ACTIVVE

=>
MyStatusSendTimingFlag = ON (\
N

Table 132 — Timer state table — Fixed cycle typ

E Current state Event/condition => action \ \ \ \N/&t stat

WAIT / ACTIVE
MyStatusSendTimingE ==
=>

ScanTimer star}za'p7

. ACTIVE ScanTifex timeo tQ‘ WAIT
=>
@j endTifningkldg =

8.2.7.2 Functions
The Tjmer uses no functic %
8.2.7.8 Variables

The variables u
Table)133 — Timer variables

Qé:%\ \ \ Description

MypBtat, engTi 'nﬁag S\ets/the communication start flag.

Table 133.

ON; Start communication

OFF: Wait

8.2.7.4 Timers

The timers used by the fixed cycle type timer are shown in Table 134.

Table 134 — Fixed cycle timer

Name Description

ScanTimer Determines the communication cycle time.

8.2.8 Measure transmission
8.2.8.1 Primitive definition

FSPM issues a StartMeasurelnternal.req service to MeasureTransmission.
MeasureTransmission issues a StartMeasurelnternal.cnf service to FSPM.
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8.2.8.2 Measure transmission state machine

The states of the Measure transmission state machine for the Mater station are described in
Table 135 with the details specified in Table 137.

The states of the Measure transmission state machine for the Slave station are described
Table 136 with the details specified in Table 138.

Table 135 — Master station measure transmission states

Name Description

M_IDLE Initial state

BM_MEASURE

Measuring as synchronization manager

5M_WAIT_MEASUREACK

Waiting for MeasureAck as synchronization m;an\gqer‘ (\

M_WAIT_MEASUREACK

Measuring

l_WAIT_UPDATE

Waiting for measurement result update(

\
ARANDN
X

Table 136 — Slave station measu7trans\' Si a
Name K Ege}:rlptla\\
i A NI S
5 WAIT_MEASUREACK Measun\g\ \ \ \ )

5 WAIT_UPDATE Waiting fo/keasu\aqkﬂt re§\t updats”

Table 137& stér s \mn\%%ansmission state table

E Current stat (\Ev\\ond-n/lon => action

1 M_ IDL

5 IDLE

Next state
SM_MEASURE

eCounterMeasureAll = getSlaveCounterMeasureAll()

easureRecieved(rport, DA, SA, pdu)
/
FALSE) &&

M_WAIT_OHRF
SET
SynchronizationMaster ==
DA == MyAddr

=>

startRoundtripTimer();

DA = SA;

pdu = CreateMeasureAck():
SendMeasureAck(rport, DA, pdu);
roundtrip = stopRounttripTimer();

MeasureRecieved(rport, DA, SA, pdu) M_WAIT_MEA
/ SUREACK
(SynchronizationMaster == FALSE) &&

(DA !'= MyAddr)

=>

SendMeasureAck(sport, DA, pdu) to all ports other than rport

R
o

3 M_IDLE

4 M_IDLE Get Offset Internal.req M_IDLE
/

SynchronizationMaster == FALSE
=>

Get Offset Internal.cnf(offset)

5 SM_MEASURE |/

slaveCounterMeasureDone < slaveCounterMeasureAll
=>

startRoundTripTimer();

SM_WAIT_ME
ASURE_ACK
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Current state

Event/condition => action

Next state

DA =
getTerminatedSlaveAddress(slaveCounterMeasureDone);
port =
getTernimatedSlaveDirection(slaveCounterMeasureDone);
pdu = CreateMeasure();

SendMeasure(port, DA, pdu)

SM_MEASURE

/

slaveCounterMeasureDone ==
=>

DA = ChannelGroup;

pdu = CreateUpdate();
SendUpdate(sport, DA, pdu) to all ports

(X} RLLCD

slaveCounterMeasureAll

M_IDLE

+ N4 Lot l £LT
otafrvreasStutrehter e tht o7

SM_WAIT_ME
ASUREACK

MeasureAckRecieved()

=>

roundtrop = stopRoundTripTimer();
offset = getOffset(roundtrip);

DA =
getTerminatedSlaveAddress(SlaveCounterMe
sport =
getTernimatedSlaveDirection(SlaveCount
pdu = CreateOffset(offset);
SendOffset(sport, DA, pdu);

MEASURE

SM_WAIT_ME
ASUREACK

slaveCounterMeasureDone++
IsRoundtripTimerOver()

M_IDLE

M_WAIT_MEA
SUREACK

=>
Start Measure Ipternal.cnf W /\\

rport
a Arr|v

M_WAIT_ORF
ST

10

M_WAIT_MEA
SUREACK

M_IDLE

11

M_WAIT,QOFF
SET

, SA, pdu)

dtripTimer();
A, pdu) to all ports other than rport

roudtr
endOf
\s@rt rivalOf imer()

M_WAIT_URD
ATE

12

IsA 'vabﬁseﬁ'imerOver()

M_IDLE

13

AIT U

UpMecieved(rport, DA, SA, pdu)
>

ndUpdate(sport, DA, pdu) to all ports other than rport
offset = generateOffset(roundtrip, distributeOffset)

M_IDLE

14

M WAI
AE

IsArrivalUpdateTimerOver()

M_IDLE

Table 138 — Slave station measure transmission state table

Current state

Event/condition => action

Next state

S_IDLE

MeasureRecieved(rport, DA, SA, pdu)
/

DA == MyAddr

=>

startRoundtripTimer();

DA = SA;

pdu = CreateMeasureAck();
SendMeasureAck(rport, DA, pdu);
roundtrip = stopRounttripTimer();

S_WAIT_OFFS
ET

S_IDLE

MeasureRecieved(rport, DA, SA, pdu)
/
DA !I= MyAddr

=>

S_WAIT_MEA
SUREACK
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# Current state Event/condition => action Next state

SendMeasure(sport, DA, pdu) to all ports other than rport
startRoundtripTimer();

3 S_IDLE Get Offset Internal.req S_IDLE
=>
Get Offset Internal.cnf(offset)
4 S_WAIT_MEA MeasureAckRecieved(rport, DA, SA, pdu) S_WAIT_OFFS
SUREACK => T

roudtrip = stopRoundtripTimer();
SendMeasureAck(sport, DA, pdu) to all ports other than rport
startArrivalOffsetTimer()

5 S_WAIT_MEA IsRoundtripTimerOver() S_IDLE
SUREACK
6 S_WAIT_OFFS | OffsetRecieved(rport, DA, SA, pdu) S "WAIT\UPDA
ET => JE
roudtrip = stopRoundtripTimer(); <

SendOffset(sport, DA, pdu) to all ports other than rQort
startArrivalOffsetTimer()

7 S_WAIT_OFFS | IsArrivalOffsetTimerOver() \ IDE
ET \\

8 S_WAIT_UPDA | UpdateRecieved(rport, DA, SA, pdu) S_IDLE
TE =>

SendUpdate(sport, DA, pdu) to
offset = generateOffset(roundtrl

9 S_WAIT_UPDA |sAmva|UpdateT§cm<K U S_IDLE
TE

8.2.8.8 Functions

€

Funct are shown in Table 139 and Table 140 flor the

Maste

n measure transmission functions

Description

getSlaveCount suheAl Acquires the number of slave stations that perform delay
measurement.
A
getTe@iMlaWdres&s) Acquires the MAC address of the terminating slave station.

getTermWﬁveNWs) Acquires the port connected to the terminating slave station.

getOffset(rounM > Acquires the offset value from roundtrip.

CrdateMeasure() Creates and returns the measure-PDU.

CrdateMeasureAck() Creates and returns the measureAck-PDU

CreateOffset(offset) Creates and returns the offset-PDU that reflects the offset value.
CreateUpdate() Creates and returns the update-PDU.

SendMeasure(port, DA, pdu) Sends port, DA, and pdu to the Channel Control state machine.

SendMeasureAck(port, DA, pdu) Sends port, DA, and pdu to the Channel Control state machine.

SendOffset(port, DA, pdu) Sends port, DA, SA, and pdu to the Channel Control state machine.
SendUpdate(port, DA, pdu) Sends port, DA, and pdu to the Channel Control state machine.
startRoundtripTimer() Starts the RoundTripTimer.

stopRoudtripTimer() Stops the RoundTripTimer, and returns the RoundTripTimer value.
IsRoundtripTimerOver() Returns TRUE when the RoundTripTimer times out and FALSE in all

other cases.

startArrivalOffsetTimer() Starts the ArrivalOffsetTimer.
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Name Description
stopArrivalOffsetTimer() Stops the ArrivalOffsetTimer.
IsArrivalOffsetTimerOver() Returns TRUE when theArrivalOffsetTimer times out and FALSE in all
other cases.
startArrivalUpdateTimer() Starts the ArrivalUpdateTimer.
stopArrivalUpdateTimer() Stops the ArrivalUpdateTimer.
IsArrivalUpdateTimerOver() Returns TRUE when the ArrivalUpdateTimer times out and FALSE in

all other cases.

AN

Name Description /\\ ~
CrdateMeasure() Creates and returns the measure-PDU. /\ \
CrdateMeasureAck() Creates and returns the measureAckﬂJ. \ \/
CrdateUpdate() Creates and returns the update- PDLf\

SemmpdMeasure(port, DA, pdu) Sends port, DA, and pdu to th Ch\rm\\i\Co ol stat\e\machme

SemndMeasureAck(port, DA, pdu) Sends port, DA, and pdu)o/tw nt}({l\ta.te/machme.

SemmdUpdate(port, DA, pdu) Sends port, DA, and pd(é to(ngCh&v.qel\OsQro/bstate machine.

staftRoundtripTimer() Starts the RoundT(ﬁ'\M /\

stopRoudtripTimer() Stop<he\wur€T}pT€ner, e(Qd r\ew)rnw RoundTripTimer value.

IsRloundtripTimerOver() Returns U heq the ounWer times out, and FALSE in 3ll
other c .

staltArrivalOffsetTimer() Starts \he AMOf%e\meQ

stopArrivalOffsetTimer() ( m ArM@fsetT)er

IsArrivalOffsetTimerOver() rns when e ArrivalOffsetTimer times out, and FALSE i
aII other.ca

sta 'tArrivaIUpda?e/'?kqerk(\& > tarNWn}lUpdateTlmer

sto JArrivaIUpdaM/er(\)\ S \{th@ﬁmvaIUpdateTmer.

IsAfrivalUpdateTi \%(\)\ \R}e/tu \s’fRUE when the ArrivalUpdateTimer times out, and FALSE |in

g’e\ all othter cases.
8.2 8Jj w
Meas{re transmissi fables are shown in Table 141.
141 — Master station measure transmission valiables
Name Bescription

slaveCounterMeasureDone Indicates the number of slave stations for which delay measurement is
completed.

SlaveCounterMeasureAll Indicates the total number of slave stations for which delay
measurement is performed.

roundtrip Indicates the round-trip time.

offset Indicates the offset value.

roundTrip Indicates the round-trip time.

offset Indicates the offset value.
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9 DLL mapping protocol machine (DMPM)

9.1 DMPM type C

The structure of the DMPM is shown in Figure 22. The DMPM maps the DMPM service to the
data link layer service (DL service). DMPM uses services provided by the MAC sub layer of
the data link layer as the DL services. The mapping of DMPM and DLL is shown in Table 142

and the PDU MAC destination address mapping is shown in Table 143.

DMPM

A

T

Y

In MAC

Data link layer

Figure 22

Table 142 — Mapping of e

ruct of typ C@VIP

PM service-and DL service

DMPM service

Remarks

InPlort.req(PDU)

Refer to Table 143 for
destination_address.

source_address is the MAC address of &
node.

InPort.ind(PDU)<> 1\
AL

Refer to Table 143 for
destination_address.

source_address is the MAC address of &
source.

InPort.ind(Port_S\fa\te)\

Shows thedinK status of In MAC.

oufPort.re PDD‘}\

DATA.req(destination_addre
s,soyrCe_address,

ame_check_sequence) in Out

Refer to Table 143 for
destination_address.

source_address is the MAC address of &
node.

Ou

Port.ind(w

MA_DATA.ind(destination_addres

s,source_address,

PDU,frame_check_sequence) in

Out MAC.

Refer to Table 143 for
destination_address.

source_address is the MAC address of &
source.

OutPort.ind(Port_State)

Shows the link status of Out
MAC.

Table 143 — Destination address for each type C PDU

Name of PDU

Destination address

Connect-PDU

FF-FF-FF-FF-FF-FF

ConnectAck-PDU

The MAC address of a node to which a response is given (source_address of
corresponding Connect-PDU)

Scan-PDU FF-FF-FF-FF-FF-FF
Collect-PDU FF-FF-FF-FF-FF-FF
Select-PDU FF-FF-FF-FF-FF-FF
Launch-PDU FF-FF-FF-FF-FF-FF

Token-PDU

FF-FF-FF-FF-FF-FF
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Name of PDU

Destination address

MyStatus-PDU

FF-FF-FF-FF-FF-FF

Transient1-PDU

dataType == 0:FF-FF-FF-FF-FF-FF

Transient2-PDU

A destination is within in the same network: The MAC address of a destination

node

A network whose destination address is different: The MAC address of a

relaying node

NTNTest-PDU

MAC address of own node.

Dummy-PDU

MAC address of own node.

CyclicDataW-PDU

FF-FF-FF-FF-FF-FF

CyglicDataB-PDU FE-FF-FF-FF-FE-FF
CygclicDataOut1-PDU | FF-FF-FF-FF-FF-FF N
Cy¢licDataOut2-PDU FF-FF-FF-FF-FF-FF A
Cy¢licDataln1-PDU FF-FF-FF-FF-FF-FF AN\
Cy¢licDataln2-PDU FF-FF-FF-FF-FF-FF NN >

9.2 |DMPM type F

The s to the

data |

the dg

yer of
144,

ble 144 — Mapping of type F DMPM service and DL service

Figure 23 — Structure of type F DMPM

DMPBM service

DL service

Remarks

Se

d.reg(port, DA, pdu)

MA_DATA.req

destination_address = source_address is

(destination_address,
source_address,
mac_service_data_unit,
frame_check_sequence) of port

the MAC address of a node.

Receive.ind(port, DA,
SA,

ftype, pdu)

MA_DATA.ind
(destination_address,
source_address,
mac_service_data_unit,
frame_check_sequence) of port

DA = destination_address

SA = source_address

ftype = mac_service_data_unit. ArFType
pdu = mac_service_data_unit
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

RESEAUX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DES BUS DE TERRAIN -

Partie 6-23: Speécification du protocole de la couche application -
Eléments de type 23

La
conf
poul
don
inte)
pubji
conj
org
éga
seld
Les
du
inté|

Les
conf

de I[é

Dan
meq
nati
nati

La

AVANT-PROPOS
Commission Electrotechnique Internationale (CEl) est une organisation lisation
posée de l'ensemble des comités électrotechniques nationaux (Comités natidgaux CEl a
I objet de favoriser la coopération internationale pour toutes les questons\ de noralltlon dans les
aines de I'électricité et de I'électronique. A cet effet, la CEl — entre autre act i i Normes
Fnationales, des Spécifications techniques, des Rapports technique € { £ ibles au
ic (PAS) et des Guides (ci-apres dénommés "Publication(s) de la CE ). i iép a des
ités d'études; aux travaux desquels tout Comité national intéres er. Les
hnisations internationales, gouvernementales et non gouvernel SN i 8 , pafticipent
ement aux travaux La CEI collabore étroitement avec IOr g 9 e (180),
Mmesure
la CEI
ggréées
la CEI
nsable
ationaux de la CEl s'engagent, dans foute la
Jublications de la CEl dans leurs publfcations
Publications de la CEIl et toutes publjcations
guées en termes clairs dans ces derniéres
station ds _conformité. Des organismes de certification indépg¢ndants
de eonfarmjté et, dans certains secteurs, accédent aux marques de
abfe d'aucun des services effectués par les organishes de
sont en possession de la derniére édition de cette publication.
wnputée a la CEl, a ses administrateurs, employés, auxiliafres ou
s particuliers et les membres de ses comités d'études et des Qomités
pouitout\préjddice causé en cas de dommages corporels et matériels, ou de toyt autre
ature que’ce soit, directe ou indirecte, ou pour supporter les colts (y compris Ies frais
écoulant de la publication ou de l'utilisation de cette Publication de la CEJl ou de
El, ou au crédit qui lui est accordé
irée syr les références normatives citées dans cette publication. L'utilisation de publications
6ire pour une application correcte de la présente publication

L'attention” est attirée sur le fait que I'utilisation du type de protocole associé est restreir]te par
les défenteurs des droiis de propriefé intellectuelle. En tout etat de cause, rengagement de
renonciation partielle aux droits de propriété intellectuelle pris par les détenteurs de ces droits
autorise l'utilisation d'un type de protocole de couche avec les autres protocoles de couche
du méme type, ou dans des combinaisons avec d'autres types autorisées explicitement par
les détenteurs des droits de propriété intellectuelle pour ce type.

NOTE Les combinaisons de types de protocoles sont spécifiées dans la CEl 61784-1 et la CEIl 61784-2.

La Norme internationale IEC 61158-6-23 a été établie par le sous-comité 65C: Réseaux

industriels, du comité d'études 65 de la CEl:

processus industriels.

Mesure, commande et automation dans les
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
65C/764/FDIS 65C/774/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Une lipte de toutes les parties de la série CEIl 61158, publiée sous le titre gé
commiunications industriels — Spécifications des bus de terrain, est dispo
de la CEI.

Le comité a décidé que le contenu de cette publication ne sera pas
stabilité indiquée sur le site web de la CEIl sous "http: //web
relatiies a la publication recherchée. A cette date, la publicati
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* supprimée
* reimplacée par une édition révisée, ou
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0 INTRODUCTION

0.1 Généralités

La présente partie de la CEI 61158 fait partie d'une série élaborée pour faciliter
I'interconnexion des composants de systémes d'automatisation. Elle renvoie aux autres
normes de lI'ensemble défini par le modéle de référence de bus de terrain "a trois couches"
décrit dans la CEI 61158-1:2014.

Le protocole d'application fournit le service d'application au moyen des services disponibles
au niveau de la couche Liaison de données ou de la couche immédiatement inférieure. Le

princi s de

commjunication, exprimées en termes de procédures que doivent /sui ntités

d'appl Ces

regles divers

buts:

— en|tant que guide pour les développeurs et les concepteurs

- daEs une optique d'utilisation lors de I'essai et de I'ach

— dapns le cadre d'un accord pour l'admission de—s nt de
syptémes ouverts;

— en|tant que précision apportée a la compréhen ritique
dajns le modéle OSI.

Cette | norme traite, en particulier, de t des

capteurs, effecteurs et autres appareils sente

normg avec d'autres normes entrant d N de référence OSI| ou de bus de ferrain

permdt a des systémes q toute
combipaison.

0.2 [Mention des breve

La C(mmission il est
déclané que la co6p liquer
['utilisgtion d'un breys types

indiquié

JP 05[106658

Communication management device, communication node,

MEC] communication system, and data communication method

KR 1¢-102929
TW 1338476

JP 45p3678

DE 112006003895.8

KR 10-1+6244+2 HAEEST
CN 201110218295.6

TW 1333356

Communication management device, communication device,
and communication method

JP 2010-045463
US 12/774377
DE 112006004225.4 Communication node, and token issuing method and token-

KR 10-1024482 [MEC] ring communication method in ring communication system

CN 201010148761.3

TW 099112461

JP 05127977 IMEC] Synchronization system, time master nodes, time slave nodes

and synchronization method
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JP 05106658
US 13/334863

DE 11

KR 10-2011-7030535

2008004265.9 Communication management device, communication node,
[MEC] L L
communication system, and data communication method

CN 201210026699.X
TW 101108048

JP 2011-128274
US 13/325125

DE 11

KR 10-2011-7029114

2008004268.3 Communication management device, communication device,
[MEC] s
and communication method

CN 201210127058.3
TW 101102132

JP 05
US 13
DE 11
KR 10
CN 2d
TW O

JP 20
US 13
DE 11
KR 10
CN 2d
TW 0

JP 20

La CH
propri

Les d
négog
terme
déten

demandées a:

IN

D84916
/142244
2008004245.4 MEC] Communication management device, com
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L'atteelrtion est d'autre part attirée sur le fait que certains des éléments du présent doc
peuvent\faire I'objet de droits de propriété autres que ceux qui ont été mentionnés ci-ds
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La CEI ne saurait étre tenue pour responsable de l'identification de ces droits de propriété en
tout ou partie.

L'ISO (www.iso.org/patents) et la CEIl (http://patents.iec.ch) maintiennent des bases de
données, consultables en ligne, des droits de propriété pertinents a leurs normes. Les
utilisateurs sont encouragés a consulter ces bases de données pour obtenir I'information la
plus récente concernant les droits de propriété.
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RESEAUX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DES BUS DE TERRAIN -

Partie 6-23: Spécification du protocole de la couche application -
Eléments de type 23

1 Domaine d'application

1.1 |Généralités

La couche Application de bus de terrain (Fieldbus Application 3CUre aux
programmes de l'utilisateur un moyen d'accés a I'environnement de ) icati jgs bus
de tevlrain. A cet égard, la FAL peut étre vue comme une «fg B _€en sgrammes
d'application correspondants».

La pré¢sente norme donne les éléments communs visan ns de
messagerie de base en temps critique et en temy i mmes
d'application dans un environnement et des équipementsd'aute isatj u bus
de tefrain de Type 23. Le terme "en temps crj représenter la présence|d'une
fenétrg temporelle, dans les limites d ) i actions spécifiéeg sont
tenue$ d'étre parachevées avec un i i 2 ertitude. Le manquement a
parachever les actions spécifiées dans tes Iimi nétre temporelle risque d'ent[aTner
la défpillance des applications qui denfandent™cesgactions, avec le risque concomitanf pour
I'équipement, l'installation et éventuelleme ' [

La pr¢sente norme défini vateur

exterrle, assuré par leq diffé

a) de jsyntaxe a i afinissah ités e données de protocole de couche Appligation,
trgnsmises e

b) de les unités de données de protocole de cpuche
Agplication, trg : sntre tités d'application en communication;

c) del di qQntexte d'application définissant le comportement de sgrvice
d'gpplication ob enjre les entités d'application en communication; et

d) del ci ipeshd'états, de relations entre applications définissant le comportement de
commurni isible€ntre les entités d'application en communication; et.

La prdsentesnorme~yjge a définir le protocole mis en place pour

a) definirla représentation cablée des primitives de service définies dans la CEl 61158-5-23,
et

b) définir le comportement visible de I'extérieur associé a leur transfert.

La présente norme spécifie le protocole de la couche Application de bus de terrain de la CEl,
en conformité avec le modéle de référence de base OSI (ISO/CEI 7498) et avec la structure
de la couche Application OSI (ISO/CEI 9545).

Les services et protocoles de la FAL sont fournis par des entités d'application (application
entity, AE) de la FAL contenues dans les processus d'application. L'AE de la FAL se compose
d'un jeu d'Eléments de service application (ASE, Application Service Element) orientés objet
et d'une Entité de gestion de couche (LME, Layer Management Entity) qui gére I'AE. Les ASE
fournissent des services de communication qui fonctionnent sur un jeu de classes d'objets de
processus d'application (APO, application process object) connexes. L'un des ASE de la FAL
est un ASE de gestion qui fournit un jeu commun de services pour la gestion des instances de
classes de la FAL.
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Bien que ces services spécifient, du point de vue des applications, la maniére dont la
demande et les réponses sont émises et délivrées, ils n'incluent pas une spécification de ce
que les applications qui demandent et qui répondent doivent en faire. A savoir, les aspects
comportementaux des applications ne sont pas spécifiés; seule une définition des demandes
et réponses qu'elles peuvent envoyer/recevoir est spécifiée. Cela permet une plus grande
flexibilité aux utilisateurs de la FAL pour normaliser un tel comportement d'objet. En plus de
ces services, certains services d'appui sont également définis dans la présente norme pour
fournir I'accés a la FAL afin de maitriser certains aspects de son fonctionnement.

1.2 Spécifications

L'objet principal de la présente norme est de spécifier la syntaxe et le comportement du
protoqole de couche application qui achemine les services de couche application définig dans
la CE|61158-5-23.

Un objectif secondaire est de fournir des trajets de migration bs de
commjunications industrielles préexistants. Ce dernier objeci b des
protoqoles normalisés dans les sous-parties de la CElI 61158-6

1.3 |Conformité

La prgsente norme ni ne spécifie de mises en ceuvye indivi its individuels
ni ne|contraint les mises en ceuvre d'entités d . i i fémes
d'autgmatisation industriels.

Il n'existe pas de conformité de I'équipe puche
Applidation. En revanche, la conformité cette
spécifjcation de protocoles de couche

2 Rgférences norma

Les dpcuments suiy 2 lou en
partie| dans Ie ir les
référepces datéesy ¢ 2es, la
dernigre édition d hents).
NOTE | Toutes Jé \ € , ainsi - - 'objgqt d'une
maintefance si uItan. cfé 3 isées & équent aux
éditiong daté z

CEI 6[1158%4; egux de communication industriels — Spécifications des bus de ferrain
— Partie 1: Pre ntat/ et lignes directrices des séries CEI 61158 et CEl 61784

CEIl 61168=5-23, Réseaux de communication industriels — Spécifications des bus de tefrain —
Partiel 5223 Définition des services de la couche application — Fléments de type 23

CEI 61158-6 (toutes les parties), Réseaux de communication industriels — Spécifications des
bus de terrain — Partie 6: Spécification du protocole de la couche application

ISO/CEI 7498-1, Technologies de l'information — Interconnexion de systemes ouverts (OSl) —
Modele de référence de base: Le modeéle de base

ISO/IEC 8824-1, Information technology — Abstract Syntax Notation One (ASN.1):
Specification of basic notation (disponible en anglais seulement)

ISO/CEI 9545, Technologies de l'information — Interconnexion de systemes ouverts (OSl) —
Structure de la couche Application
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Modeéle de référence de base — Conventions pour la définition des services OS/

3 Termes, définitions, symboles, termes abrégés et conventions

Technologies de l'information — Interconnexion de systemes ouverts —

Pour les besoins du présent document, les termes, définitions, symboles, abréviations et

conve

3.1
3.1.1

Pour
s'appl

en

pr

é
in
f) in

ntions suivants s'appliquent.

Termes et définitions référencés

___Termes de I'ISO/CE!l 7408-1

es besoins du présent document, les termes suivants donnés da Q/CEL 7
quent:

tité d'application
bcessus d'application

)
)
c) unfté de données de protocole application
) o
)

ntaxe de transfert

ment de service application
inyocation d'entité d'application
inyocation de processus d'application
g) trgnsaction d'application
h) syptéme ouvert réel

Termes de I'ISO,

es besoins du 9 e mes suivants donnés dans I'ISO/CEI

quent:

ntaxe abst@

b) coptexte de pré

3.1.3

Pour Jes hesgins duypresent.document, les termes suivants donnés dans I'lSO/CE
s’appligdent

a) apjplicatio tion (association d'applications)

application-conte

t (contexte d'application)

)
)
c) application context name (nom de contexte d'application)
) application-entity-invocation (invocation d'entité d'application)
)

application-entity-type (type d'entité d'application)

f) application-process-invocation (invocation de processus d'application)

g) application-process-type (type de processus d'application)

h) application-service-element (élément de service d'application)

i) application control service element (élément de service de contrble d'application)

3.1.4

Termes de I'I|SO/CEI 8824-1

498-1

8822

9545

Pour les besoins du présent document, les termes suivants donnés dans I'I|SO/CE| 8824-1

s'appl

iquent:

a) identificateur d'objet
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b) Type
3.1.5 Termes de la CEI 61158-1

Pour les besoins du présent document, les termes suivants donnés dans la CEIl 61158-1
s'appliquent:

a
b
c
d

) Machine de protocole de mapping de couche DL
) couche application de bus de terrain

) machine de protocole de service FAL

)

unité de données de protocole

3.2 |Termes et définitions spécifiques au type 23

Pour les besoins du présent document, les termes et définitions suivg

3.21
transmission cyclique
transmission qui est exécutée périodiquement et sert a mettre

3.2.2
statiojn d'appareil intelligent
nceud|capable d'effectuer la transmission cycl| hnées
de bitp 1:n et de données de mots ayé 3 avec
les sthtions esclaves, a l'exclusion de a ¢ ns de
client et des fonctions de serveur durantla

3.23
Link Bit (Bit de liaison)

données de bit de relais de liaigon, quUs® de la
transmission cyclique [ i ¢ i L type

n:n :
3.24

appareil de liaisori
bit de(liaison, motde\ia

et liaison y ou RX, RY, RWr et RWw

3.2.5
Link \V
données dWwnitéxg sctets de registre de liaison, qui sont partagées par tous les ncedds au
moyen de Ia 3 ion cyclique et qui sont utilisées en tant que mémoire partagée d'unité
deux ¢ctets«dutype

3.2.6
liaison x

données de bit regues sur une entrée de liaison, qui sont émises depuis chaque nceud au
moyen de la transmission cyclique et qui sont utilisées en tant que mémoire partagée d'entrée
du type 1:n

3.2.7

liaison y

données de bit de sortie de liaison, qui sont envoyées a chaque nceud au moyen de la
transmission cyclique et qui sont utilisées en tant que mémoire partagée de sortie du type 1:n

3.2.8

station locale

nceud capable d'effectuer la transmission cyclique et la transmission transitoire de données
de bits n:n et de données de mots avec la station maitre et d'autres stations locales, et la
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transmission transitoire avec les stations esclaves, a I'exclusion des stations d'E/S distantes
et ayant des fonctions de serveur et des fonctions de client durant la transmission transitoire

3.2.9
nceud de gestion
nceud dans lequel des parametres sont définis

3.2.10

station maitre

nceud qui possede des informations de commande (parameétres) et qui gére la transm
cyclique

ission

3.21
nceu
élément qui forme un réseau et qui effectue I'émission, la réception

3.21
essailde nceud a nceud
essai de couche physique entre deux nceuds

3.21
nceud normal
nceud|autre qu'un nceud de gestion

3.21

station a appareil distant
nceud|capable d'effectuer la transmission
de bitp 1:n et de données 4

les stptions esclaves, &

3.2.1
station d’E/S deporté
nceud| capable d'eff:

maitre

g

b

3.2.16
nceud
nceud
résea; i
par le

3.2.17

nées

hnées
avec
ns de

tation

tal du
ormal

RX

entrée distante vue de la station maitre avec des données de bits qui sont mises a jour
périodiquement par transmission cyclique, de I'esclave vers le maitre; ou dans une station

locale vue de la station maitre, il s'agit de la RY de la station locale

3.2.18
RY

sortie distante vue de la station maitre avec des données de bits qui sont mises a jour
périodiquement par transmission cyclique, du maitre vers l'esclave; ou dans une station

locale vue de la station maitre, il s'agit de la RX de la station locale


https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

IEC 61158-6-23:2014 © IEC 2014 - 229 -

3.2.19

RWr

registre distant (entrée) vu de la station maitre avec des données de mots qui sont mises a
jour périodiquement par transmission cyclique, de l'esclave vers le maitre; ou dans une
station locale vue de la station maitre, il s'agit du RWw de la station locale

3.2.20

RWw

registre distant (sortie) vu de la station maitre avec des données de mots qui sont mises a
jour périodiquement par transmission cyclique, du maitre vers I'esclave; ou dans une station
locale vue de la station maitre, il s'agit du RWw de la station locale

3.2.2j
station esclave
nceud|autre que la station maitre

3.2.22
statioln
nceud

3.2.23
Synchronization manager (Gestionnaire de synchro
nceud| (réle de station mafitre, a raison d'une :
distrijuant la synchronisation tempore

i 'gére la synchronisatign, en

3.2.2411
transmission transitoire
transmission qui est exécutg

3.2.2
fonct

foncti

3.2.26
fonctl
foncti

3.2.27
gestid
noeud
de jet

lssage

3.2.28
mot (wnnn)

unité représentant des données, de longueur 16 bits

3.3 Symboles et termes abrégés

AE Application Entity (Entité d'application)

AL Application Layer (Couche application)

AP processus d'application

APDU Application Protocol Data Unit (Unité de données de

protocole d’application)

APO Application Process Object (Objet de processus
d'application)

AR Application Relationship (Relation d'applications)
AREP Application Relationship Endpoint (Point d'extrémité
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de relation d'applications)

ASE Application Service Element (Elément de service
d'application)

ASN.1 Abstract Syntax Notation 1 (Notation de syntaxe
abstraite n° 1)

CRC Contréle de redondance cyclique

DLL Data-link Layer (Couche liaison de données)

DMPM DLL Mapping Protocol Machine (Machine de protocole
de mapping DLL)

FAL Fieldbus application layer (Couche application de bus
de terrain)

FSPM FAL Service Protocol Machine (Machine de protocole
de service FAL)

LB Link Bit (Bit de liaison)

LSB Least Significant Bit (Bit de poids faible)

LW Link Word (Mot de liaison)

LX Liaison X

LY Liaison Y

MSB Most Significant Bit (Bit de poids fort)

OSI Open Systems Interconnection (interconpexi
systémes ouverts)

PDU Protocol Data Unit (Ung

3.4 [Conventions

3.4.1 Concept généra

La FAL se compose d ns un

paragfaphe distincgt. C ir ses
définifions de cl 5 sont
contenues dans t ASE
est définie dans la pfésex

Les dgfinitions S Sfiai ' haque
élément AS ' nt les
services k. de_gestion ("Mdnagement") spécifiés dans la CEIl 61158-5-23. La spécification

de sefvi it I8s-servides fournis par I'ASE.

La prgsente_nhorme_utilise les conventions de description données dans I'I|SO/CEI 10731

3.4.2 Conventions d'encodage des bits et octets réservés

Il est admis d'utiliser le terme "Reserved" (réservé) pour décrire des bits compris dans des
octets ou des octets entiers. Il convient que tous les bits ou octets réservés soient mis a zéro
du coté émetteur et ils ne doivent pas étre soumis a essai du co6té récepteur, sauf si cela est
explicitement énoncé ou si les bits ou octets réservés sont vérifiés par un diagramme d'états.

Il est également permis d'utiliser le terme "Reserved" pour indiquer que certaines valeurs,
comprises dans la plage d'un paramétre, sont réservées en vue d'extensions futures. Dans ce
cas, il convient de ne pas utiliser les valeurs réservées du cété émetteur et elles ne doivent
pas étre soumises en essai du c6té récepteur, sauf si cela est explicitement énoncé ou si les
valeurs réservées sont vérifiées par un diagramme d'états.
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3.43 Conventions pour la description de la syntaxe abstraite

Cette description de la FAL de Type 23utilise un sous-ensemble de ’ASN.1, conformément a
I'ISO/CEI 8824-1. Les structures suivantes sont utilisées.

Type sélectif (CHOICE) — Représente une sélection parmi les types de candidats
Type de séquence (SEQUENCE) — Représente une liste a ordre fixe

comme dans I'’exemple suivant:

DLPDU::= SEQUENCE {

preamble Proamble.
g T

sfd SFD,
destaddr DestAddr,
srcaddr SrcAddr,
It LT,
DLSDU FAL-PDU,

NOTE ENCE.
La DLP
3.4.4
Lors ( Fo, tel
qu’ind
7 0 Bit identification number
Frangais
MSB N V\ MSB (Bit de poids fort)
LSB LSB (Bit de poids faible)
Bit ideftificatiof number\ (\) > Numéro d'identification de bit
N

Figure 1 — Description de bit en octets

Lors deda spécification de plusieurs bits situés de fagon séquentielle, le symbole de pIaPe (..)
est utitisg (pal ex— -0 apl:':bific: tesbits 740 illbiub;fb).

Lors de la spécification de plusieurs octets, le bit de poids faible (LSB) de I'octet le plus bas
est considéré comme étant le Bit 0, puis les numéros d’identification de bit sont attribués par
ordre croissant.

NOTE Par exemple, lors de la spécification de 4 octets, le bit de poids fort (MSB) de I'octet le plus haut est le
Bit 31, le MSB du deuxieme octet est le Bit 23, le MSB du troisieme octet est le Bit 15 et le MSB de I'octet le plus
bas est le Bit 7.

345 Conventions relatives aux descriptions des diagrammes d’états

La description du diagramme d’états est définie sous forme de tableau, tel qu’indiqué dans le
Tableau 1. La signification des éléments est indiquée dans le Tableau 2. Les conventions
utilisées dans les diagrammes d’états sont présentées dans le Tableau 3.
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le nom ou le numéro de la transition d’état. La deuxiéme colonne indique I'état actuel.

troisieme colonne indique les événements, les conditions et les actions. La quatrieme colonne
indique I’état suivant. Lorsqu’un événement ou une condition se produit, I’action est exécutée

et le diagramme d’états passe a I'état suivant.

Tableau 1 — Eléments de la description d'un diagramme d'états

| N | Etat actuel

Evénement /Condition => Action | Etat suivant |

Tableau 2 — Description des éléments d'un diagrammii‘(ét}s\

Intitulé Description /\\ \
N nom ou numéro de transition d’état )
Etat actuel état courant < \ \ >

Etat suivant

état de destination /\\ \\ \
O\

Evénement description de I’événement
Condition expression logique représentantfa ct}ncgition >
=> Action action exécutée apres que I’(éVx’a\W}/OU/{Q condition s’est produit(e)

Tableau 3 — Conventions utili

%SS\Ig\d.mjr\a/m mes d’états

Symbole

\ |pt|on

@/\s\tum& d?o:t\p%r le c@e gauche

C dlt\\1 lo que Wune entité de gauche est égale a une entité d

gt

1

Conditio Io Wnt qu’une entité de gauche n’est pas égale a une
entitéde d

W\@g& diquant qu’une entité de gauche est inférieure a une ent
dQ drojte

té

\?{1 t|on que indiquant qu’une entité de gauche est supérieure a une en
droi

fite

"ANM’est-a-dire: ET) logique

&R" (c’est-a-dire: OU) logique

Opérateur de négation

Opérateur arithmétique

Point d’interruption

4 Description de la syntaxe de la couche FAL

4.1 Syntaxe abstraite des FAL-PDU de type C

411 Syntaxe abstraite de base

Les définitions des FAL-PDU sont indiquées ci-dessous.

FAL-PDU::= CHOICE {
connect-PDU [0] Connect-PDU,
connectAck-PDU [1] ConnectAck-PDU,

scan-PDU [2] Scan-PDU,
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collect-PDU [3] Collect-PDU,
select-PDU [4] Select-PDU,
launch-PDU [5] Launch-PDU,
token-PDU [6] Token-PDU,
myStatus-PDU [7] MyStatus-PDU,
transient1-PDU [8] Transient1-PDU,
dummy-PDU [9] Dummy-PDU,
transient2-PDU [10] Transient2-PDU,
ntnTest-PDU [11] NTNTest-PDU,
cdata-PDU CData-PDU

CData-PDU::= CHOICE {
cyclicDataw-PDU
cyclicDataB-PDU
cyclicDataOut1-PDU
cyclicDataOut2-PDU
cyclicDataln1-PDU
cyclicDataln2-PDU

Les él

Priority,
ScanNumber,
Unsigned8,
NodeNumber,
Unsigned16,
Hec
4.1.2 Connect-PDU
Connect-PDU::= SEQUENCE {
falArHeader FALARHeader,
portChoice PortChoice,
padding OctetString SIZE(28),
dcs DCS
}
4.1.3 ConnectAck-PDU
ConnectAck-PDU::= SEQUENCE {
falArHeader FALARHeader,
portCheckResult PortCheckResult,

destPortinfo DestPortinfo,
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padding OctetString SIZE(20),
dcs DCS

4.1.4 Scan-PDU
Scan-PDU::= SEQUENCE {

falArHeader FALARHeader,
scanState ScanState,
sendlime anHTimn’

padding OctetString SIZE(20),
dcs DCS

4.1.5 Collect-PDU

Collect-PDU::= SEQUENCE {
falArHeader

vendorCode
nodeType
netNumber
sendTime
loopState
CgmmonParamld,

OctetString SIZE(8),

DCS
ParamDate,
ParamTime,
ParamChecksum
4.1.6 Select-PDU
Select-PDU::= SEQUENCE {
falArHeader FALARHeader,
padding OctetString SIZE(28),
dcs DCS

4.1.7 Launch-PDU
Launch-PDU::= SEQUENCE {
falArHeader FALARHeader,
padding OctetString SIZE(28),
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dcs DCS

4.1.8 Token-PDU
Token-PDU::= SEQUENCE {

falArHeader FALARHeader,
padding OctetString SIZE(28),
dcs DCS

4~

4.1.9 MyStatus-PDU

MyStatus-PDU::= SEQUENCE {
falArHeader FALARHeader,
reserved1 Unsigned1
nodeType
netNumber Ne
reserved2
loopState
parmTypeCyclicStatu ytatus,

commonParamld

inFarNodeMACAddr

MACAddress,
NodeNumber,
Unsigned8,
OpState,
ErrorState,
ErrorCode,
VendorCode,
DeviceType,
UnitTypeName,
UnitTypeCode,

reserved5 Unsigned16,
nodelnfo Nodelnfo,
dcs DCS

4.1.10 Transient1-PDU

Transient1-PDU::= SEQUENCE {

falArHeader FALARHeader,
destinationGroup DestinationGroup,
seqNumber SegNumber,
datald TraDatald,

wholeDataSize TraWholeDataSize,
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offsetAddr TraOffsetAddr,
dataSize TraDataSize,
dataType TraDataType,
data TraData,
evenPadding [0] Unsigned8 OPTIONAL,
dcs DCS
}
411 Dummy-PDU
Dummy-PDU::= SEQUENCE {
falArHeader FALARHeader,
dummyData OctetString SIZE(28 8
dcs DCS
}
4.1.12 Transient2-PDU

Transient2-PDU::= SEQUENCE {
falArHeader
I
gent
typeSeqF

fno
dt
da
Qsa

TraDstAddr,
TraSrcAddr,
TraDstAppType,
TraSrcAppType,
TraDstModuleFlag,
TraSrcModuleFlag,

TraDstNetAddr,

d TraDstStaNo,

d TraDstID,

na TraSrcNetAddr,
ss TraSrcStaNo,
sid TraSrclD,
1 TraCmdLen,
ct TraCmdType,
rsv Unsigned8,
aps TraAppSeq,
data [0] TraData OPTIONAL,

evenPadding

dcs

[1] Unsigned8 OPTIONAL,
DCS
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4.1.13 NTNTest-PDU

NTNTest-PDU::= SEQUENCE {

falArHeader FALARHeader,
ntnTestData NTNTestData,
dcs DCS

4.1.14 CyclicDataWw-PDU

o LhaPatal\Al DL or
Tycrtoatavy T oo SO

falArHeader FALARHeader,
segqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize,
offsetAddr CycOffsetAddr,
exSegNumber

reserved

wData

evenPadding

dcs

4.1.13 CyclicDataB-PD

FALARHeader,
SeqNumber,
ByteValidity,
CycDataSize,
CycOffsetAddr,
Unsigned16,
Unsigned16,
CycBData,
[0] Unsigned8 OPTIONAL,
DCS
}
4.1.16 CyclicDataOut1-PDU
CyclicDataOut1-PDU::= SEQUENCE {

falArHeader FALARHeader,

segqNumber SeqNumber,

byteValidity ByteValidity,

dataSize CycDataSize,

offsetAddr CycOffsetAddr,

reserved1 Unsigned16,

reserved2 Unsigned16,

out1Data CycOut1Data,
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evenPadding

dcs

CyclicDataOut2-PDU

CyclicDataOut2-PDU::= SEQUENCE {

falArHeader

segqNumber

[0] Unsigned8 OPTIONAL,
DCS

FALARHeader,
SeqNumber,

4.1.18

4.1.19|

h\]:fn\lgliriihj:
dataSize
offsetAddr
reserved1
reserved2
out2Data
evenPadding

dcs

CyclicDataln1-PDU

CyclicDataln1-PDU::= SEQU
falArHeader

Byig\alidit\
J I

CycDataSize,
CycOffsetAddr,

Unsigned16,
Unsigned16,
CycOut2Data,
[0] Unsigded8
DC

CycDataSize,

CycOffsetAddr,
Unsigned16,
Unsigned16,
CycIn1Data,
[0] Unsigned8 OPTIONAL,
DCS
CyclicDataln2-PDU
CyclicDataln2-PDU::= SEQUENCE {
falArHeader FALARHeader,
segqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize,
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
in2Data Cycln2Data,
evenPadding [0] Unsigned8 OPTIONAL,
dcs DCS
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4.2 Syntaxe abstraite des FAL PDU de type F

4.21 Syntaxe abstraite de base

- 239 -

Les définitions des FAL-PDU sont indiquées ci-dessous.

FAL-PDU::= CHOICE {

f-channelControl-PDU
f-sync-PDU
f-cyclicData-PDU

F-ChannelControl-PDU,
F-Sync-PDU,
F-CData-PDU

f-transientData-PDU

F-ChannelControl-PDU::= CHOICE {

persuasion-PDU
testData-PDU
testDataAck-PDU
setup-PDU
setupAck-PDU
token-PDU
myStatus-PDU

syclicDataRY-PDU
yclicDataRWr-PDU
cyclicDataRX-PDU

F-TraData-PDU

[16] Persuasionx\PDU,

50] F-Measure-PDU,
[51] F-Measure-PDU,
[52] F-Offset-PDU,
[53] F-Update-PDU

[130] F-CyclicData-PDU,
[131] F-CyclicData-PDU,
[132] F-CyclicData-PDU,
[133] F-CyclicData-PDU

+

F-TraData-PDU::= CHOICE {

Les éléments FALARHeader utilisés dans chaque PDU sont indiqués ci-dessous.

transient1-PDU
transientAck-PDU
transient2-PDU
paramCheck-PDU
parameter-PDU

timer-PDU

[34] Transient1-PDU,
[35] TransientAck-PDU,
[37] Transient2-PDU,
[40] ParamCheck-PDU,
[41] Parameter-PDU,
[44] Timer-PDU



https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

- 240 - IEC 61158-6-23:2014 © IEC 2014

FALAR-FHeader::= SEQUENCE {

arFType ARFType,
dataType DataType,
varField CHOICE {
vField0 [0] SEQUENCE {
persPriority PersPriority,
nodeType NodeType

2
vField1 [1] SEQUENCE {

reserved1 OCTET STRING (SIZE (4))
h
vField2 [2] SEQUENCE {
nodeld Nodeld,
reserved2 OCTET STRING
b
vField3 [3] SEQUENCE {

nodeld

syncFlag

nodeType
13

anectioninfo,

TET STRING (SIZE (1))

N
O

NodeNumber,
ProtocolVerType,
OCTET STRING (SIZE (1)),
Hec
4.2.2
Persuasion-PDU::= SEQUENCE {

falArHeader EALAR-FHeader

reserved1 OCTET STRING (SIZE (1)),

myPorts Unsigneds,

vendorCode VendorCode,

modelCode ModelCode,

reserved2 OCTET STRING (SIZE (20)),

dcs DCS

4.2.3 TestData-PDU

TestData-PDU::= SEQUENCE {
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falArHeader FALAR-FHeader,
tmMacAddr MACAddress,
srcPort PortNumber,
reserved OCTET STRING (SIZE (21)),
dcs DCS

}

TestDataAck-PDU
TaestDataldAck . PDLlI--= SEQLIENCE {

falArHeader
tdSrcMacAddr
tdSrcPort
tdRcvPort
reserved1
myPorts
tokenKeepTime
reserved2
myConnectStatus
port2port1
port4port3
portéports
port8port7

CsS

FALAR-FHeader,
MACAddress,

PortNumber,
PortNumber,
OCTET STRING
Unsignedé&

PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus

DCS

Setup-PDU

Setup-PDU::= SEQUENCE {
falArHeader
tokenDstMacAddr
reserved1
leaveTimerValue
portUsage
reserved2
netBehaviour
reserved3

dcs

FALAR-FHeader,
MACAddress,

OCTET STRING (SIZE (2)),
LeaveTimer,

PortUsage,

OCTET STRING (SIZE (1)),
NetworkBehaviour,

OCTET STRING (SIZE (12)),
DCS
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NetworkBehaviour::= SEQUENCE {
multipleTranmit
framelnterval
reserved

multipleTokens

Unsigned8,
Unsigned8,
OCTET STRING (SIZE (1)),
Unsigned8

SetupAck-PDU

SetupAck-PDU::= SEQUENCE {
falArHeader
slaveNodelnfo
fwVersion
deviceType
reserved1
vendorCode
modelCode
rySize
rwwSize

rxSize

EQUENCE {

FALAR-FHeader,
SlaveNodelnfo,
Version,

DeviceTyf

PET STRING (SIZE (2)),
AvailableFuncs,

OCTET STRING (SIZE (5)),
DCS

FALAR-FHeader,

tokenDstMacAddr MACAddress,
okenSegNumber Unsigned8,

reserved1 OCTET STRING (SIZE (1)),
tokenHopCounter Unsigned16,
traAvailHopCounter Unsigned16,
traLastHopCounter Unsigned16,

traAllows Unsigned8,

reserved2 OCTET STRING (SIZE (13)),
dcs DCS

F-MyStatus-PDU

F-MyStatus-PDU::= SEQUENCE {
falArHeader

FALAR-FHeader,

IEC 61158-6-23:2014 © IEC 2014
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segqNumber
netNumber
masterCmd
cyclicStatus
nodeStatus
errorCode

portStatus

portStatistics

— 243 -

SegNumber,
NetNumber,
Unsigned16,
Unsigned16,
Unsigned16,
ErrorCode,

SEQUENCE {lower PortStatus,
upper PortStatus },

SEQUENCE {lower PortStatistics,
upper PortStatistics },

portindex

reserved
cyclicSegNumber
addrTableDistResult
slaveSpfEventinfo1
slaveSpfEventinfo2
vendorSpfNodelnfo

Unsigneds,
OCTET STRING (SIZE (3
Unsigned8,

Unsigned8,
Unsigned8,
Unsigned 6

dcs
}
4.2.9 Measure-PDU
F-Measure-PDU::= SEQUE
falArHeader Header,
reserv QCTET STRING (SIZE (28)),
dc DCS
4.2.10
CE {
FALAR-FHeader,
OCTET STRING (SIZE (8)),
SyncOffset,
OCTET STRING (SIZE (16)),
DCS
}
4.2.11 F-Update-PDU

F-Update-PDU::= SEQUENCE {
falArHeader
reserved
syncOffset
reserved?2

dcs

FALAR-FHeader,

OCTET STRING (SIZE (8)),
SyncOffset,

OCTET STRING (SIZE (16)),
DCS
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4.2.12 F-CyclicData-PDU
F-CyclicData-PDU::= SEQUENCE {
falArHeader FALAR-FHeader,
segqNumber SeqNumber,
bothEndsValidity BothEndsValidity,
cycDataSize Unsigned16,
offsetAddr CycOffsetAddr,
reserved OCTET STRING (SIZE (4)),
cycData CycData,
dcs DCS
}
4.2.13 Transient1-PDU

Transient1-PDU::= SEQUENCE {
falArHeader
traMsgHeader

data

dcs

TraMsgHeader::= SEQUEN(

ransient::= SEQUENCE {
eader
fSTraData

nodelnfoDist

ET STRING (SIZE (4)),
SeqNumber,

TraDatald,
TraWholeDataSize,
TraOffsetAddr,
TraDataSize,
TraDataSubType

TraMsgCmdExHeader,
CHOICE {
[721] TraSysNodelnfoDist,

statisticsGet

nodelnfoDetailGet

TraMsgCmdExHeader::= SEQUENCE {
command
subCommand
rtn

reserved

[723] TraSysStatisticsGet,
[724] TraSysNodelnfoDetailGet,

TraCommand,
TraSubCommand,

CHOICE {

[0] OCTET STRING (SIZE (2)),
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value [1] Unsigned16
13
reserved1 OCTET STRING (SIZE (1)),
destNetNumber NetNumber,
destNodeNumber NodeNumber,
reserved2 OCTET STRING (SIZE (5)),
srcNetNumber NetNumber,
srcNodeNumber NodeNumber,
reserved3d OCTET STRING (SIZE (4))

TraSysNodelnfoDist::= SEQUENCE {

segqNumber SeqNumber,
masterNetNumber NetNumber,
masterDeviceType
masterModelCode
masterVendorCode
masterNodeType
Reserved1
masterMacAddress
Reserved2

dataNum

delnfoMessage

NodeNumber,
OCTET STRING (SIZE (1)),
AvailableFuncs,

OCTET STRING (SIZE (1)),

NetNumber,
deviceType DeviceType,
pmodelCode ModelCode,
vendorCode VendorCode,
nodeType NodeType,
reserved3d OCTET STRING (SIZE (1)),
macAddress MACAddress,
reserved4 OCTET STRING (SIZE (2))
}
TraSysStatisticsGet::= CHOICE {
statGetRequest [0] SEQUENCE {
b
statGetResponse [1] SEQUENCE {
port1Mib1 Unsigned32,

port1Mib2 Unsigned32,
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port1Mib3 Unsigned32,
port1Mib4 Unsigned32,
port1Mib5 Unsigned32,
port1Mib6 Unsigned32,
port1Mib7 Unsigned32,
reserved OCTET STRING (SIZE (4)),
port2Mib1 Unsigned32,
port2Mib2 Unsigned32,
port2Mib3 Unsigned32,
port2Mib4 Unsigned32,
port2Mib5 Unsigned32,
port2Mib6 Unsigned32,
port2Mib7 Unsigned32,
healthStatusNum Unsigned32,
healthStatus SEQUENCE

TraSysNodelnfoDetailGet:$

nodelnfoDetailGetReque

2

delnfo

wVersion
deviceType

modelCode

nodelnfoletailGetResp

UnsignedsS

gigned16,
nsigned16,
Unsigned16,
Unsigned16,
OCTET STRING (SIZE (1)),
Unsigned8,
Unsigned16,
NetworkBehaviour,
SlaveNodelnfo,
Version,
DeviceType,
ModelCode,

vernaorceoade
reserved2
modelName
vendorName
contInfo
contFwVersion
contDeviceType
contModelCode
contVendorCode
reserved3
contModelName

contVendorName

vernaoreoae,

OCTET STRING (SIZE (2)),
OCTET STRING (SIZE (20)),
OCTET STRING (SIZE (32)),
Unsigned8,

Version,

DeviceType,

ModelCode,

VendorCode,

OCTET STRING (SIZE (2)),
OCTET STRING (SIZE (20)),
OCTET STRING (SIZE (32)),
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contVendorSpecificlnfo OCTET STRING (SIZE (4))

4.2.14 TransientAck-PDU
TransientAck-PDU::= SEQUENCE {

falArHeader FALAR-FHeader,

acks Unsigned32,

ackDatg SEQLIENCE QOFE TrgAnI{ha{a’
dcs DCS

4.2.18 Transient2-PDU

Transient2-PDU::= SEQUENCE {
falArHeader
|

reserved
tp

fno

dt

da

sa

da TwaDstAppType,

sa

TraSrcAppType,
TraDstModuleFlag,
TraSrcModuleFlag,

TraDstNetAddr,
TraDstStaNo,
TraDstID,
TraSrcNetAddr,
TraSrcStaNo,
TraSrclD,
TraCmdLen,

ct TraCmdType,

dno TraDataNo,

aps TraAppSeq,

rsts TraReturnStatus,

data Tra2Data,

dcs DCS

4.2.16 ParamCheck-PDU

ParamCheck-PDU::= SEQUENCE {
falArHeader FALAR-FHeader,
reserved1 OCTET STRING (SIZE (4)),
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paramld CommonParamld,
reserved? OCTET STRING (SIZE (12)),
dcs DCS

CommonParamld::= SEQUENCE {

date ParamDate,
timeNodeld ParamTime,
checksum ParamChecksum

4.2.17 Parameter-PDU

Parameter-PDU::= SEQUENCE {
falArHeader FALAR-FHeade
paramSetFlag
addressOrder
cmdOrder
cyclicParameter

dcs

odeNumber

Unsigned24,
NodeType

CommonParamld,

reserved1 OCTET STRING (SIZE (2)),
masterStatus Unsigned16,

rySeqNumber SeqNumber,
ryBothEndsValidity BothEndsValidity,
ryDataSize Unsigned16,

ryOffset Unsigned16,

reserved2 OCTET STRING (SIZE (2)),
rwwSeqNumber SegNumber,

reserved3d OCTET STRING (SIZE (1)),
rwwDataSize Unsigned16,

rwwOffset Unsigned16,

reserved4 OCTET STRING (SIZE (3)),

rxBothEndsValidity BothEndsValidity,
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rxDataSize Unsigned16,

rxOffset Unsigned32,

reserved5 OCTET STRING (SIZE (2)),
rwrDataSize Unsigned16,

rwrOffset Unsigned32,

reserved6 OCTET STRING (SIZE (4)),
masterWatchTimer Unsigned16,

reserved?7 OCTET STRING (SIZE (3)),
cmRyBothEndsValidity BothEndsValidity,
cmRyDataSize Unsigned16,

cmRyOffset Unsigned32,

reserved8 OCTET STRING (S1Z
cmRwwDataSize Unsigned16,

cmRwwOffset Unsigned32,

reserved9 OCTET STRING

cmRxBothEndsValidity BothEndsVa
cmRxDataSize
cmRxOffset
reserved10

cmRwrDataSize

cmRwrOffset

4.2.14 Timer-PDU

FALAR-FHeader,

Timer,
OCTET STRING (SIZE (22)),
DCS

4.3 |Affecta s types de données pour le type C

Les types(de'données utilisés dans la syntaxe abstraite de FAL-PDU de type C sont indiqués
ci-desjsous.

ARFType::= Unsigned8

DCS::= Unsigned8

Priority::= Unsigned8
ScanNumber: := Unsigned24
NodeNumber: := Unsignedl6
Hec::= Unsigned32
PortChoice::= Unsigned32
PortCheckResult::= Unsigned32
DestPortInfo::= Unsigned32
ScanState::= Unsigned32
SendTime: := Unsignedl6
VendorCode: := Unsignedl6
NodeType: := Unsigned8
NetNumber: := Unsigned8
LoopState::= Unsigned8
ParmTypeCyclicStatus::= Unsigned8

ParamDate: := Unsigned32
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ParamTime: := Unsigned32

ParamChecksum: := Unsigned32

OpState::= Unsignedl6

ErrorState::= Unsignedl6

ErrorCode::= Unsignedl6

DeviceType::= Unsignedl6

UnitTypeName: := VisibleString SIZE (20)
UnitTypeCode: := Unsignedl6

NodeInfo::= OctetString SIZE (96)
DestinationGroup: := Unsigned32
SegNumber: := Unsigned8

TraDatalId::= Unsigned8
TraWholeDataSize::= Unsignedl®6

TraOf feethdar+—Utasigred32
TraDafaSize::= Unsignedl6

TraDataType: := Unsignedl6

TraDafa::= LOctetString SIZE(12..1466)
Length::= Unsignedl6

GateCpunt::= Unsigned8

TypeS¢gF: := Unsigned8

Framefequence: := Unsigned8
DataFframeType::= Unsigned8

TraDsfAddr: := Unsigned8

TraSrgAddr::= Unsigned8

TraDsfAppType: := Unsigned8
TraSr¢AppType: := Unsigned8
TraDsfModuleFlag: := Unsigned8
TraSrgModuleFlag::= Unsigned8
TraDsENetAddr::= Unsigned8
TraDsgStaNo::= Unsigned8

TraDsEID::= Unsignedl6

TraSrgNetAddr: := Unsigned8
TraSrgStaNo: := Unsigned8

TraSrgID::= Unsignedl6

TraCmfiLen: := Unsignedl6

TraCmfiType: := Unsigned8

TraAppSeq: := Unsignef

TrazData::= 3 d
NTNTeptData: :=

ByteVpalidity::

CycDataSize::=

CycOffsetAddr::

CycExpegNumber: :

CycWDgta: := X (16..1468)
CycBDgta:: S N (16..1468)
CycOuflDdta; : C ing”SIZE (16..1468)
CycOuf2Dsta:> ing SIZE (16..1468)
CycIn]lDatas~ ¢ ng SIZE(16..1024)
CycInpPData:: dString SIZE (16..1024)
4.4 |Affectation des types de données pour le type F

Les types de données utilisés dans la syntaxe abstraite des FAL-PDU de type F sont indiqués
ci-dessous.

DCS::= Unsigned32
ARFType::= Unsigned8
DataType::= Unsigned8
NodeNumber: := Unsignedl6
ProtocolVerType: := Unsigned8
Hec::= Unsigned32
PersPriority::= Unsigned24
NodeType: := Unsigned8
NodeId::= Unsignedl6
ConnectionInfo::= Unsigned8
VendorCode: := Unsignedl6
ModelCode: := Unsigned32
PortNumber: := Unsigned8
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TraControl::= Unsigned8
PortStatus::= Unsigned8
LeaveTimer::= Unsignedl6
PortUsage::= Unsigned8
SlaveNodeInfo::= Unsigned8
Version::= Unsigned8
DeviceType: := Unsignedl6
AvailableFuncs::= Unsigned8
SegNumber: := Unsigned8
NetNumber: := Unsigned8
PortStatistics::= Unsigned8
ErrorCode: := Unsigned32
ParamFlag::= Unsigned8
Parampete++r—tasigred3z
Paramfime: := Unsigned32
Paramfhecksum: := Unsigned32
Timerf := Unsigned48
TraDataSubType::= Unsignedl6
TraDafald::= Unsigned8
TraRefurnValue::= Unsignedl6
TraWhpleDataSize::= Unsignedl6
TraOffsetAddr::= Unsigned32
TraDafaSize::= Unsignedl6
TraCopmand: := Unsigned8

TraSubCommand: := Unsigned8
TralLepgth::= Unsignedl6

TraType::= Unsigned8
TraFrgmeSequence: := Unsigned8
TraDafaFrameType: := Unsigned8
TraDsfAddr::= Unsigned8
TraSrfAddr: := Unsigned8
TraDstAppType: := Unsigned8
TraSrfAppType: := Unsigned8

TraDsgModuleFlag: :

TraSrgModuleFlag: :=
TraDsENetAddr: := Unsi
TraDsgStaNo: :=

TraDsEID::= Unsi
TraSr:NetAddr:<§:§>
TraSrgStaNo: := i

TraSr¢ID::=
TraCmfiLen: :
TraCmfiType: :
TraDafaNo::
TraAppSeq: :
TraRefu
Tra2Datase
BothEhdsVa X: :
CycOffsetAddr™:

CycData: := S

Octetptring::= OCTET STRING
BitStfping8::= OCTET STRING (SIZE (1))
BitStrimgI6rr— OCTET—STIRING (SIZE <277
BitString32::= OCTET STRING (SIZE (3))
Unsigned8::= OCTET STRING (SIZE (1))
Unsignedl6::= OCTET STRING (SIZE (2))
Unsigned24::= OCTET STRING (SIZE (3))
Unsigned32::= OCTET STRING (SIZE (4))
Unsigned48::= OCTET STRING (SIZE (6))
MACAddress::= OCTET STRING (SIZE (6))
LOctetString::= OCTET STRING
SyncOffset::= Unsigned32

SyncFlag::= Unsigned8
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5 Syntaxe de transfert FAL

5.1

5.1.1

Régles de codage

Codage de valeur Unsigned

2014

Les valeurs non signées de longueur fixe Unsigned8, Unsigned16, Unsigned24 et Unsigned32
sont respectivement codées comme valeurs entiéres non signées d’un octet, deux octets,
trois octets et quatre octets de long. Les valeurs Unsigned16, Unsigned24 et Unsigned32 sont
codées comme gros-boutistes. L’octet de poids fort est considéré comme le premier octet,

I'octet

suivant comme le deuxiéme octet et I'octet de poids faible comme le dernier octet.

5.1.2 Codage de chaine d’octets

La valeur OctetString, dont la chaine d’octets est de longueur vari

octet,|dans 'ordre séquentiel.

5.1.3 Codage de SEQUENCE

Le codage de SEQUENCE (et de SEQUENCE OF) es

commiencant par I'élément initial. Les identificateurs e {
sont pas utilisés.

5.1.4 Codage de LOctetString

La valeur LOctetString est de longueur

bas, (
I'octet

u le moins important, est le premi , I’ordre séquentiel est suivi, j{
le plus haut, ou le plus important, qui octet.

et par

e, en
.1 ne

e petit-boutiste. L'octet I plus

squ’a

5.2 |Codage des élém
5.2.1 FALARHeade
5.2.1.f arFT@
Ce chpmp indique types de PDU décfits dans le Tableau 4.
(\ Tableau 4 — afFType
/\V\al\e\t\r \\ Description
0xqo \ \ \/®>onnect-PDU
oxd1 > | connectack-PDU
0x(2 Scan-PDU
0xQ3 Collect-PDU
0x04 Select-PDU
0x05 Launch-PDU
0x06 Token-PDU
0x07..0x1F Reserved
0x20 MyStatus-PDU
0x22 Transient1-PDU
0x23 Reserved
0x24 Dummy-PDU
0x25 Transient2-PDU
0x26..0x2E Reserved
0x2F NTNTest-PDU
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Valeur Description
0x30..0x7F Reserved
0x80 CyclicDataw-PDU
0x81 CyclicDataB-PDU
0x82..0x8B Reserved
0x8C CyclicDataOut1-PDU
0x8D CyclicDataOut2-PDU
0x8E CyclicDataln1-PDU
0x8E CyclicDataln2-PDIJ

5.21.2 priority
Ce chpmp indique les priorités décrites dans le Tableau 5.
Tableau 5 — priority

Valeur scr }n\\ \
N

0xqo Select-PDU,
Launch-PDU,
Token-PDU,
Dummy-PDU,
CyclicDataW-PD

0xQ1

0x(

AN MyStatus-PDU

2
oxq3 ¢ \ Transient1-PDU
4

\/ Transient2-PDU,

NTNTest-PDU

0x(

5.21.3 scanNumber
Ce champ contient un identificateur de trame utilisé dans Scan-PDU. Le numéro est

incrémenté a chaque envoi de Scan-PDU. La valeur par défaut de 0x000000 est utilisée dans
tous les autres PDU.

5.21.4 reserved1

Ce champ est réservé a un usage futur. La valeur est 0x00.

5.2.1.5 srcNodeNumber

Ce champ contient le numéro identificateur du nceud source.
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5.2.1.6 reserved2

Ce champ est réservé a un usage futur. La valeur est 0x0000.

5.2.1.7 hec

Ce champ est un code de vérification d’erreur de DestAddr (DLPDU) jusqu’a reserved2
(FALARHeader). Les définitions DLPDU sont les suivantes.

DLPDU::= SEQUENCE {

preamble Preamble,
STd SFD,
destaddr DestAddr,
srcaddr SrcAddr,
It LT,

disdu FAL-PDU,
fcs FCS

Preamble::= OctetString SIZE(7)
SFD::¥ OctetString SIZE (1)
DestAfldr: := MACAddress

SrcAd@lr: := MACAddress
LT::=|Unsignedlé6

FCS::¥ OctetString SIZE (4)
Le polyndme générateur 2 2%%% Tx 0 Bax” +x 3+ x x4 +1.

5.2.2 Connect-PD

5.2.2.11 faIAer

Voir 5

5.2.2.

Ce ch i lestypes de'ports décrits dans le Tableau 6.

Tableau 6 — portChoice

Valeur Description
0x( Coté "entrée"
0x1 Cété "sortie"
OxF Coté "sortie", pendant I'essai entre les noeuds

5.2.2.3 padding

Ce champ concerne le bourrage. La valeur est 0x00.

5.2.24 dcs

Ce champ est un code de vérification d’erreur a partir de DestAddr (DLPDU). Pour connaitre
les définitions des DLPDU, voir 5.2.1.7.

Le polynéme générateur est X2 Hx P+ x P 3?2 x O x P T O B HxCHx e x P x 1
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5.2.3 ConnectAck-PDU

5.2.3.1 falArHeader

Voir 5.2.1.

5.2.3.2 portCheckResult

Ce champ indique les résultats de la vérification de la connexion Entrée-Sortie. Les valeurs

sont spécifiées dans le Tableau 7.

Tableau 7 — portCheckResult
Valeur Description (
0x( oK AN O
0x1 Pas OK N\ D
0xH Essai entre les noeuds OK < \ S
OxH Essai entre les nceuds pas OK /\\ \\ \
5.2.3.8 dstPortinfo

Ce chlamp indique les types de ports de destinati
Tablegu 8.

Tabl

Valeur

b&;c/ription

7 @te\e\r(ree

\ X
>~
\/

1 Cot "sortl

5.2.3.4 Rem@

Ce chpmp concerpé\le

leéur est 0x00.

5.2.3.p
Voir 5|2
5.2.4
5.24.1 falArHeader
Voir 5.2.7.
5.2.4.2 scanState
Ce champ indique I'état du chemin de transmission. Les valeurs sont spécifiées dans le
Tableau 9.
Tableau 9 — scanState
Valeur Description
0 Etat de traversée
1 Etat du rebouclage du c6té "entrée"
2 Etat du rebouclage du cété "sortie”
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5.2.4.3 sendTime

Ce champ indique le temps envoyé.

5.24.4 Remplissage

Ce champ concerne un bourrage. La valeur est 0x00.

5.2.4.5 dcs

Voir 5.2.2.4.

5.2.5 Collect-PDU
5.2.5.1 falArHeader
Voir 5|2.1.

5.2.5.p vendorCode

Ce chpmp indique le code du fournisseur. Pour conna Dir les

regleg de mise en ceuvre.

5.2.5.8 nodeType

Ce chpmp indique les types de nceuds

Valeur Q ( \) \\/Bescription
oxdo N Nodug de gestion N J
0xQ1 \ R(oebsg}e\réSXQ/e\(sp\our\sne extension ultérieure)

0xq2 N A~ Neeuthpormal’

0x10 /\Q \Q \dee\m/\{Mour une extension ultérieure)
0x12 \ \ é&@h‘s@s/e/ve (pour une extension ultérieure)
0x30 ( \ N@ud\g réserve (pour une extension ultérieure)
0x31 \ \\ NwMaTtre dans I'essai entre nceuds

5.2.5.4 net be

Ce chpmip contient I'identificateur du réseau auquel le nceud appartient. La plage est 1..239.

5.2.5.5 sendTime
Voir 5.2.4.3.

5.2.5.6 loopState

Ce champ indique I'état de boucle du nceud. Les valeurs sont spécifiées dans le Tableau 11.

Tableau 11 — loopState

Valeur Description

0x00 Traversée

0x12 Rebouclage vers le cété "Entrée"; c6té "Sortie" déconnecté
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Valeur Description
0x13 Retour de boucle sur le c6té "Entrée", erreur de vérification d'entrée/sortie coté
"Sortie"
0x14 Rebouclage vers le c6té "entrée"; vérification d’entrée/sortie en cours du cété
"sortie"
0x21 Coté "Entrée" déconnecté, retour de la boucle sur le coté "Sortie"
0x31 Erreur de vérification d’entrée/sortie du cété "entrée"; rebouclage vers le coté
"sortie"
0x41 Vérification d’entrée/sortie en cours du cb6té "entrée"; rebouclage vers le c6té
"sortie"
5.2.5.7 parmTypeCyclicStatus
Ce chpmp est divisé de la fagon suivante:
Bit 0..5 Etat cyclique — suivre les valeurs du Tableau 12
Bit 6..7 Mode paramétrage — suivre les valeurs du Ta u
Tableau 12 - Etat yc{k}ue
N\ e
Valeur A \\B{s,./rip(li}v S
0xQ0 La transmissio cycﬁq{e&&est é{ecutég )\/
0xQ1 La transmission }hﬂique\e\st\e{(éc ce
0xQ2 Paramétres conﬁmunm re >
0x(3 Mtlo pé@m\@s\?omn}h«gs en cours
0xQ4 N Ei\eur\ﬂans les p\aK etres COM
0x{5 [ Presene  \
0xQ6 (\ > Le n\%'l \je\g}\gg)mterdn
0xq7 /\\P/a@m ag/e\\dQ n%ud de réserve
0x(8 /\ Nr&s{on d'a)ét de la transmission cyclique
0xq9 \ \Qxé&t\ioh‘e/ssai hors ligne
0xqQA \ \ EWn du temporisateur de surveillance
0x(B< \ \ \uméro de nceud non défini
oxqc O\ Erreur d'UC de nceud
0xqD \) Le numéro de nceud est en double
0x(QE Duplication de nceud de gestion
OX(.r DU}J:;Uat;UII dc IIUIIIéIU dU II\.BI.J(.‘-I Ct dc II\.ELJ(.‘-I dc BUO:;UII
0x10 Erreur de numéro de réseau
Tableau 13- Mode paramétrage
Valeur Description
0x0 Parameétre commun

0x1

Réservé
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5.2.5.8 commonParamld
5.2.5.8.1 date

Les bits de ce champ sont définis comme suit:

Bit 28..31 Année (chiffre des centaines)
Bit 24..27 Année (chiffre des milliers)
Bit 20..23 Année (chiffre des unités)

Bit 16..19 Année (chiffre des dizaines)
Bit 12..15 Mois (chiffre des unités)

Bit 8..11 Mois (chiffre des dizaines)
Bit 4..7 Jour (chiffre des unités)

Bit 0..3 Jour (chiffre des dizaines)

Si touf les bits sont égaux a 0, il n’existe pas de parameétre col

5.2.5.8.2 timeNodeld

Les bits de ce champ sont définis comme suit:
Bit 28..31 Mité
Bit 24..27 izai
Bit 20..23

Bit 16..19
Bit 12..15
Bit 8..11
Bit 0..7

Si tou

5.2.5.8.
Ce cfl
tous |

5.2.5.

Id. Si

Ce ch

5.2.5.10—dvcs

Voir 5.2.2.4.

5.2.6 Select-PDU
5.2.6.1 falArHeader

Voir 5.2.1.

5.2.6.2 Remplissage

Ce champ concerne le bourrage. La valeur est 0x00.
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5.2.6.3 dcs

Voir 5.2.2.4.

5.2.7 Launch-PDU
5.2.71 falArHeader

Voir 5.2.1.

5.2.7.2 Remplissage

Ce chpmp concerne le bourrage. La valeur est 0x00.

5.2.7.8 dcs

Voir 5|2.2.4.

5.2.8 Token-PDU

5.2.8.1 falArHeader

Voir 5|2.1.

5.2.8.2 Remplissage

Ce ch OXQ

Bmp concerne le bourrage. La val

5.2.8.8 dcs

Voir 5]2.2.4.

5.2.9 MyStat D

5.2.9.1 faIAr§

Voir 52.1.

5.2.9.p

Ce chpmp-est unpusage futur. La valeur est 0x0000.

5.2.9.8

Voir 5{2.63.

5.2.9.4 netNumber

Voir 5.2.5.4.

5.2.9.5 reserved2

Ce champ est réservé a un usage futur. La valeur est 0x0000.

5.2.9.6 loopState

Voir 5.2.5.6.
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5.2.9.7 parmTypeCyclicStatus
Voir 5.2.5.7.

5.2.9.8 commonParamld

Voir 5.2.5.8.

5.2.9.9 inFarNodeMACAddr

Ce champ indique I'adresse MAC du nceud connecté au coté "Entrée". Si le c6té "Entrée”

n'est pas connecté correctement 1a valeur est 0

5.2.9.10 inFarNodeNumber

Ce chpmp indique le numéro de nceud du nceud connecté au coté "

5.2.9.11 reserved3

Ce chpmp est réservé a un usage futur. La valeur est 0x00:

5.2.9.12 outFarNodeMACAddr

Ce chpmp indique I'adresse MAC du ngs
pas connecté correctement, la valeur€st 0

5.2.9.13 outFarNodeNumber

Ce chpmp indique le numérs

5.2.9.14 reserved4

Ce chpmp est ré@é

5.2.9.15 opStat

Ce chpmp indigueN’état es valeurs sont spécifiées dans le Tableau 14.

Tableau 14 — opState

n'est

N\
Mr\ \) Description

Contréleur inexistant

1 Contréleur arrété

2 Contrdleur en cours-de fonctiocnnement

5.2.9.16 errorState

Ce champ indique I'état d’erreur d’'un nceud. Les valeurs sont spécifiées dans le Tableau 15.

Tableau 15 — errorState

Valeur Description
0 Absence d'erreurs
1 Erreur mineure
2 Erreur majeure
3 Erreur grave
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5.2.9.17 errorCode

Ce champ indique les codes d’erreur des erreurs survenues au niveau d’un nceud. Les codes

d’erre

ur et leur signification ne sont pas définis ici.

5.2.9.18 vendorCode

Voir 5

.2.5.2.

5.2.9.19 DeviceType

Ce c i I i fil de
I'appalreil.

5.2.9.20 unitTypeName

Ce chpmp contient la chaine de caracteres du nom du modéle.

5.2.9.p1 unitTypeCode

Ce chpmp contient le code du nom du modéle.

5.2.9.2 reserved5

Ce chpmp est réservé a un usage futudg. 6t OxOOQ>

5.2.9.23 nodeinfo

Ce chpmp indique I'état d’ éfiqi pg@ilis e’

5.2.9.p4 dcs

Voir 5{2.2.4. Q

5.2.10 i

5.2.10.1

Voir 5[2.1

5.2.1Q.2 up

Ce chlamp_spécifiele/groupe de destination. Chaque bit représente une adresse de gfoupe.
Le Biff O/indique I'adresse du groupe 1. Le Bit 31 indique I'adresse du groupe 32. Si pucun

group

b de’destination n’est spécifié, les valeurs de tous les bits sont 0.

5.2.10.3 segqNumber

La sig

nification de chaque bit de ce champ est la suivante:
Bit 0..6 Indique le numéro des fragments de données.
Bit 7 Indique si les données constituent le dernier fragment. La valeur 0 indique qu’il

ne s’agit pas de la derniere PDU. La valeur 1 indique qu’il s’agit de la derniére
PDU du dernier fragment.
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5.2.10.4 datald

Ce champ contient le numéro d’identification des données transitoires. La plage de valeurs
est 0x00..0xFF. Tous les fragments d’'une transmission de données transitoires possedent le
méme numéro d’identification.

5.2.10.5 wholeDataSize

Ce champ spécifie la quantité de données transitoires en octets.

5.2.10.6 offsetAddr

Ce ct’]amp spécifie 'adresse de décalage. Dans la PDU initiale, la vale 0x0. Daps les
PDU guivantes, la position au sein de I’ensemble des données transitojre diqueg sous
la forme d’une adresse de décalage par rapport a la PDU initiale.

5.2.1(0.7 dataSize

Ce champ spécifie la taille des données transitoires fragmerntées exx
valeuns est 0x0000..0x05BA.

fo]o a plage de

5.2.10.8 DataType

Ce chpmp spécifie les types de données décrits da

Tableau Da

Valeur ( (N \Qes%iption
o Fomes gepaaeioi Y
1 | Faeorl ~

5.2.10.

5.2.1Q.9.

Le ch données transitoires. La structure dépend du type de
donné : ir wholeDataSize dépasse 1 466 octets, il s’agit des données
transifoires i entre le-décalage décrit dans offsetAddr et la taille des données décrite
dans i i doRnées transitoires comptent moins de 16 octets, le bourrage est
rempl

5.2.10.9.2 ~Structure de la remise de paramétres

Lorsquexle type de données est la remise de parameétres les données sont sélectiohnées

parmi CPW, CPWC ou CPWCR. La structure de CPW est décrite dans le Tableau 17, celle de
CPWC dans le Tableau 18 et celle de CPWCR dans le Tableau 19. Chaque champ est codé
comme LOctetString.

Tableau 17 - CPW

Nom du champ Taille (octets) Description
cpfType 4 Type de trame. La valeur est 0.
rcvNodelList 32 Liste des noeuds de réception. Chaque bit

représente un nceud. Le bit de poids faible
(LSB) de l'octet le plus bas représente le
noeud 1 et le bit de poids fort (MSB) de
I'octet le plus bas représente le nceud 8.
La valeur 1 signifie qu’il s’agit d’'un nceud
de réception et la valeur 0 signifie que le
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Nom du champ

Taille (octets)

Description

nceud n’est pas un nceud de réception.

commonParamld

12

Voir 5.2.5.8.

cmParam - Voir Tableau 20.
Tableau 18 - CPWC
Nom du champ Taille (octets) Description
cpfType 4 Type de trame. La valeur est 1.

compmonParamld

12

Voir 5.2.5.8.

Tableau 19 — CPWCR

Nom du champ

Taille (octets)

cpfllype

4

7Sl
st/

chgckResult

4

Typ;-/de\tFa\me L*alehx

C&Kd"gp/eur en cas d’échec de la
veérification

errprCode X
srcNodeNumber 1 (‘\ @néro de nceud source
padding 3 3 X Bourrage

/\ M au 20 - cmParam

allle (octets)

Description

Pafameter Nameme}ﬁ\ kre\re) \ 8 Spécification par l'utilisateur

Tofal Size (T |||e I 2 Taille des données du bloc de début au
bloc de fin en octets

Sum ab ed nt ole Mmme 1 0: Exécution du contréle de la totalisatign

actjv 1: Non-exécution du contréle de la
totalisation (par défaut)

Réservé 1 Réservé

Su Check+Value Meur de somme de 4 Valeur de somme de contréle du bloc d¢

cortréle) début au bloc de fin

Create Time (Date et heure de creation) T2 Anneermois/jour/neure/minute/seconde de

création

Taille
(octets)

Description

1 Deux derniers chiffres de A.D.
(année)

1 Deux premiers chiffres de A.D.
(année)

Mois

Jour

Heure

Minute

NIN[IN|IDNDN

Seconde
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Nom du champ

Taille (octets)

Description

Begin Marker (Marqueur de début)

4

0x5047532d

Param Area (zone de parametres)

0..5924

Voir Tableau 21.

End Marker (Marqueur de fin)

0x5047452d

Tableau 21 — Détails de param area

Nom du champ

Taille (octets)

Description

Parameter Availability

2

Bit0: Common Memory Area (Zone de

memolre commune) LB/LVV

Bit1: Zone additionnelle de m#
commune LB/LW

Ve

sion de paramétre commun

/sen\ oniblgs
sic%\e»aqmét\r‘s commun

Ré

berveé

ser

LB

LW CM Area Offset

d{ € Zone mémoire commune
/L

LB

LW CM Additional Area Offset

Deca € de zone mémoire commune
/LW supplémentaire

LX

LY CM 1 Area Offset (\

\Décalage de zone mémoire commune 1

LX/LY

LX

LY CM 2 Area Offse[\ (\

Décalage de zone mémoire commune 2
LX/LY

Ré

Eerve

/\ 2

R

Réservé

Ap

lication para

Voir Tableau 22

LB

LW CM Area

0 ou 1452

Voir Tableau 23

Si la valeur Bit0 de Parameter Availabil
est 0, la taille est 0; si la valeur est 1,
taille est 1 452

13

0 ou 1452

Voir Tableau 23

Si la valeur Bit1 de Parameter Availabil
est 0, la taille est 0; si la valeur est 1,
taille est 1 452

13

LX

LY/CM/1 Area

0 ou 1452

Voir Tableau 24

Si

la valgur Bit8 dg Paramgigr Avagilghil

est 0, la taille est 0; si la valeur est 1, la
taille est 1 452

LX/LY CM 2 Area

0 ou 1452

Voir Tableau 24

Si la valeur Bit9 de Parameter Availability
est 0, la taille est 0; si la valeur est 1, la
taille est 1 452

Tableau 22 — Détails des paramétres d’application

Nom du champ

Taille (octets)

Description

Control Block

4

0x0

Reserved1

1

Réservé 1
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Nom du champ

Taille (octets)

Description

Reserved?2

1

Réservé 2

Total Nodes

1

Nombre total de nceuds

Network Type

1

Type de réseau

Acyclic Times (Temps acycliques) 2 Temps de transition
Supervisory Period 2 Temps de surveillance (en ms)
Reserved3 20 Réservé 3

Reserved4 16 Réservé 4

Reserved5 16 Réservé 5

Regerved6 16 Réservé 6

Tableau 23 — Détails de LB/LW CM area et de LB/LW CM a

ional-axea

Nom du champ

Taille (octets)

TN

LW CM Head Address 4 Adéw\@:\tiv&d{aébu de LW

LW CM Total Size 4 ombre ta&e m tM la plage de
réglagel

LB|cM Head Address 2 F\\ 9/es/§e r}@ive\cre/wébut de LB

LB|CM Total Size

D
=}

aiu@al d¢la plage de réglage LB (
unités de ctets)

LBJLW CM Table List

LisMaramétres LB et LW

LW CM Head Address Of Node

\yfresse relative de début de LW dans
chaque nceud

N
AN

LW CM Size

Taille de LW dans chaque nceud (en
unités de 2 octets)

Adresse relative de début de LB dans
chaque nceud

LB CM Size

8 cu He@d@? 3 N%\
\

Taille de LB dans chaque noeud (en uni{és

de 2 octets)

Jableal 24 — Dét

Is de LX/LY CM 1 area et de LX/LY CM 2 area

g ey

Taille (octets)

Description

Received

Magter Node\Number 1 Numéro de nceud maitre
Réservé 3 Réservé
LY |CM\Head Address 2 Adresse relative de début de LY
LY CM Total Size 2 Nombre total de mots dans la plage de
réglage LY
LX CM Head Address 2 Adresse relative de début de LX
LX CM Total Size 2 Nombre total de mots dans la plage de
réglage LX
LX/LY CM Table List 1440 Liste des paramétres LX/LY
(12 x 120)
LY CM Head Address Sent 2 Adresse relative de début de LY envoyée
par chaque nceud
LY CM Size 2 Taille de LY envoyée par chaque nceud
(en unités de 2 octets)
LX CM Head Address Master 2 Adresse relative de début de LX regue par

le nceud maftre
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Nom du champ Taille (octets) Description

chaque nceud

LX CM Head Address Received 2 Adresse relative de début de LX regue par

unités de 2 octets)

LX CM Size 2 Taille de LX regue par chaque nceud (en

par le noeud maitre

LY CM Head Address Master Sent 2 Adresse relative de début de LY envoyée

5.2.10.10 evenPadding

Ce chpmp T

5.2.10.11 dcs

Voir 5|2.2.4.

5.2.11 Dummy-PDU

5.2.11.

1 falArHeader
Voir 5{2.1.
5.2.11.2 dummyData
Ce chpmp contient des données fictives S prise entre 28 octets et 1 482
La valeur n’a aucune signification.

5.2.11.3 dcs

Voir 5(2.2.4.

5.2.12 Transit@

5.2.12.

Voir 5|2.1.

5.2.12.

Ce chpmp spécifie la lgngueur des données de fno a data (en octets).

5.2.12.3/,gcnt

valeur

pctets.

Ce champ représente le temps maximal de retransmission sous la forme d’'un nombre de
portes. La valeur par défaut est 0x07. La valeur est décrémentée au passage de chaque

relais.

5.2.12.4 typeSeqF

Ce champ est divisé de la fagon suivante:

Bit 7..4 Indique le type. La valeur est 0x00.
Bit 3..0 Représente le numéro de séquence.
5.2.12.5 fno

Ce champ est divisé de la fagon suivante:
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Bit 7 Indique I'identification du support. Si la valeur est 0, cela signifie que la trame
est une trame sans début. Si la valeur est 1, cela signifie que la trame est une
trame support.

Bit 6..0 Indique le numéro de trame divisée. La valeur 0 indique que la trame n’a pas
été divisée. Les valeurs 1 a 7 indiquent le numéro de trame divisée. Le numéro
de trame divisée commence par la méme valeur que le numéro de division et
est soustrait selon une séquence.

Dans une trame divisée en 3, par exemple, I'ordre des numéros de trames est:
3,2, 1.

5.2.12.6 dt

Ce ch

5.2.12

Ce chpmp contient le numéro de nce

trouvg

5.2.12.

Ce chpmp contient le nurgéro

trouvq

5.2.12

Ce ch

5.2.12

Ce ch

5.2.12.

Ce champ_contier

Table

bmp est divisé de la fagon suivante:

Bit 7 Indique la priorité. Si la valeur est 0, cela signifie que la pxierité est faible.

Bit 6 Indique la présence de trames de réponse. Si la valet
trame de réponse n’est nécessaire.

Bit 5..0 Réservé a un usage futur.

.7 da

Bmp contien

.10 sat

dicateur de module de destination. Les valeurs sont décrites d
hu 25,

on se

on se

ans le

Tableau 25 — Indicateur de module de destination

Nom du module Description

A lintérieur du module de réseau

A Pintérieur du contréleur

5.2.12.12 smf

Ce champ contient l'indicateur de module source. Les valeurs

Tableau 25.

sont décrites dans le
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5.2.12.13 dna
Ce champ contient le numéro de réseau du nceud de destination.

5.2.12.14 ds

Ce champ contient le numéro de nceud du nceud de destination.

5.2.12.15 did

Ce champ est divisé de la fagon suivante:

5.2.12

Ce ch

5.2.12

Ce ch

5.2.12

Ce ch

5.2.12

Ce ch

5.2.12

Ce ch

Bit 10..15
Bit 0..9

.16 sna

A7 ss

.18 sid

Bit 10..15
Bit 0..9

19 1

.20 ct

amp.contient

Bmp contient le numéro de nceud du nceud

bmp est divisé de la fagon suivante:

amp spécifie 13

Zone de contréle (stocke le numéro du nceud de destination)

Numéro d’identification de cible. La valeur est fixée a 0x3FE

bmp contient le numéro de réseau du nceud source.

35

du ud source)

contréle (stckeéro
ide ) ce.

QN\de sou a’valeur est fixée a Ox3FF.

s de ct a data (en octets).

gdmmande tel qu’indiqué dans le Tableau 26.

Tableau 26 — Types de commandes

Tlype de commM Description
0xqo0 Non disponible
0x01 Réservé
0x02 Réservé
0x03 Réservé
0x04 Obtention d’informations sur 'accés a la mémoire
0x05..0x07 Réservé
0x08 Exécution
0x09 Arrét
0x0A..0x0E Réservé
0xOF Réservé
0x10 Lire mémoire
0x11 Réservé
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Type de commande Description
0x12 Ecriture dans la mémoire
0x13..0x5F Réservé
0x60..0x7F Spécifique a un fournisseur
5.2.12.21 rsv

Ce champ est réservé a un usage futur. La valeur est 0x0.

5.2.12722—aps

Ce chpmp est divisé de la fagon suivante:

Bit 8..15 Numéro de tache. La plage de valeurs est 0..255.

Bit 0..7 Numéro d’identification d’application source. La plage

5.2.12.23 Données
5.2.13.23.1 Vue d'ensemble

Ce champ contient les données transitoi
ct (voir 5.2.12.20).

5.2.13.23.2 Obtention d’informations

En cap de demande d’obteg ¢&s a la mémoire, cette zone n’e
i 3 Figure 2. La définition de I'attrib

utilisée. La structure de
indiquée a la Figure 3.

9,

nd de

5t pas

ut est
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0 -

0

Error location ‘ ‘

Error code ‘

1M

Grouped by eac
Data link layer
Application lay

0: No error
Other than 0: Error
(Optional depending on each manufacturer)

0: Warning error

ajor error

h network hierarchy

er is assigned

Optional depending on each vendor

[Bit configuration]

RSTS L F \ 0
H cOugs ode
of| o€ |op| oc| o8| oa| 09| 08| 07| o8 05| 0al #B\02]| 01 A\&s\d
Available > \ \*0
access
code list 20
(32 octets) \ \ \3Q/
40
Name of \\\
device ™ 50
(4 octets) \ ( ] \ 60
70
o access | L (I\ M 80
points ( A\Y 8
N\ 90
A A N A0
BN N B0
Name of ( co
device
(4 octets) . DO
The number | J - EO
of access ) FO
points ~_"

0:Unavailable access code
1:Available access code

(

AN LT

Frangais

Error/lqza\l\'cm \\ \

Position d’erreur

E N

Code d’erreur

X
:Noerr\or\ \

0: Pas d’erreur

Dther than*0: Mptional depending on each
nanufadturer)

Autre que 0: Erreur (En option en fonction du
fabricant)

: Warning error

0: Erreur d’avertissement

1: Major error

1: Erreur majeure

Grouped by each network hierarchy

Regroupement par hiérarchie de réseau

Data link layer

Couche liaison de données

Application layer is assigned

Couche application attribuée

Optional depending on each vendor

En option en fonction du fournisseur

Bit configuration

Configuration de bit

Access code

Code d’acces

RSTS

RSTS

L/H

Bas/Haut

Available access code list (32 octets)

Liste des codes d’accés disponibles (32 octets)

Name of device (4 octets)

Nom de I'appareil (4 octets)

IEC 61158-6-23:2014 © IEC 2014
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Anglais

Frangais

The number of access points

Nombre de points d’acces

0: Unavailable access code

0: Code d’acceés indisponible

1: Available access code

1: Code d’accés disponible

Figure 2 — Structure

de réponse a une demande de récupération

d’informations sur I’accés a la mémoire

| égende

Access unit
00: Bit

Anglais

(\ A
AR AR T

: Internal information

Inf matn}ns\lﬂplnes

: External information (controller)

\\\Q)rm ions externes (contréleur)

hccess unit & Un\fe\\cy’gs
0: Bit Q ‘( Jbo:‘{ai}

1: Byte [\ O\ 01;/Octet

0: Word \ 10: Mot

NN
1: Double word <

11: Double mot

ig — Définitions des attributs
\7 6 5 4 3 2 1 0
taln Status ‘ Link ‘ Counter | Timer \;V;? OutpStit dat?ﬂput
¥ rPbet———"—""">»
Type Function
Légende
Anglais Francgais
Retain Rétention
Status Etat
Link Liaison
Counter Compteur
Timer Temporisateur
Word data Données de mot
Bit data Données de bit
Output Sortie
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Anglais Frangais
Input Entrée
Type Type
Function Fonction

Figure 4 — Définitions des codes d’accés

exemple de code d’accés a la mémoire du module de réseau est décrit dans le Tableau 27.
exemple de code d’accés a la mémoire du contrdleur est décrit dans le Tableau 28.

Contenu de la mémoire

/AN
/Zh&je d'act%s\

Mémoire tampon

Tampon normalisé

Tafnpon d’état Nceud d’appareil intelligent
Tampon a rafraichissement
automatique
Tafnpon de liaison Tampon a acces aléatoire < \&@ \ \

Appareil de liaison

Entrée de liaison

Sortie de liaison

x64

NOTE Les champs et les valeurs de prop te s(p& \D%‘;Q \rgent du fournisseur.

TabIN eés a I mémoire du contréleur
Type
Conted &\la mémoir Code d'acces

T
Refais d'entrée AN TN 0x01 X
Relais de sortie \ \/ 0x02 X
Relais spé<<al \ \ 3 0x43 X
Refistré Spécial Y\ 0x44 X
Re alswe\ \\/ 0x03 X
Relais a verroul > 0x83 X
Temporisateur (contact) 0x09 X
Temparisateur (bobine) 0x0A X
Temporisateur (valeur courante) 0x0C X
Temporisateur cumulatif (contact) 0x89
Temporisateur cumulatif (bobine) 0x8A
Temporisateur cumulatif (valeur courante) 0x8C X
Compteur (contact) 0x11
Compteur (bobine) 0x12
Compteur (valeur courante) 0x14
Registre de données 0x04
Registre 0x84
Relais de liaison 0x23 X
Registre de liaison 0x24 X
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Contenu de la mémoire

Type

Code d'acceés

Relais spécial de liaison

0x63

Registre spécial de liaison

0x64

NOTE Le nom, le numéro et la plage d’acces a la mémoire de I'appareil dépendent du PLC.

5.2.12.23.3 Exécution

La structure en cas de demande RUN est indiquée a la Figure 5.

| égende

Mode L ........
H

Clear mode

Signal flow mode |-

_p 0: No device
1: Clear all b
2: Clear

Ang)a’ik\ /-\\ (\\ \ Frangais
Mode N \[ JMOV
Clear mode I & \M{de Annulation
bignal flow n@ S } ) Mode Flux de signaux
Normal RUN - B Exécution normale
Forced RUN V\ Exécution forcée

: No devig\cke \

0: Aucune annulation d’appareil

: Clear QI buP thé\retinable range

1: Tout annuler sauf la plage a conserver

2: Annuler tout

Feara N\ \

0: Fixe

La str

Figure 5 — Structure en

cas de demande RUN

icture en cas de réponse est indiquée a la Figure 6.
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15 1110 8 76 0
RSTS 7|_ ﬁ Error location ‘ ‘ Error code
H 0: No error
Other than 0: Error
(Optional depending on
each manufacturer)
0: Warning error
1: Major error
Grouped by each network hierarchy
Data link layer
Annlicationlaveric accianad
I \VPIIVULIUII Iu"\JI L= U\J\Jlul LA™ |
Optional depending on each vendor
| égende /\
Anglais \Warlg\ak \/
RSTS RSTS SN \
/H L/H N
Error location Eﬂw\pl%ce@t d’e}ew \/
Error code ,&od\%}!’érfur/\ S
: No error \ 0: Pas d’elxr{eur\'/ )\/

nanufacturer)

Dther than O0: Error (Optional depending ?}ach

\éﬁzq e O:M(en option en fonction du
brigant

: Warning error

\ Eﬁ\}\;&‘évertissement

S\(

: Major error

0: e
-)I: l%{r/ezr majeure

jﬂupement par hiérarchie de réseau

Srouped by each net[b@{k h\iAKarc‘hy ('\

Data link layer

Couche liaison de données

>

Application IW%&Qned \

Couche application affectée

En option en fonction de chaque fournisseur

Dptional depen%r@onxﬁch\.@nd}n/\
ur S

Fi

}tu{e/én cas de réponse a une demande RUN

5.2.12.23
La structu ande STOP est indiquée a la Figure 7. La structure en das de
réponge est in a la Figure 8.
10
~ 7T T 1
Mode C— W ‘ ‘ t ‘
H L 0: Normal STOP
1: Forced STOP
Légende
Anglais Frangais
Mode Mode
L/H L/H

0: Normal STOP

0: ARRET normal

1: Forced STOP

1: ARRET forcé

Figure 7 — Structure en

cas de demande STOP
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15 1110 8 76 0
RSTS L ﬁ Error location ‘ ‘ Error code
H 0: No error
Other than 0: Error

(Optional depending on
each manufacturer)

0: Warning error
1: Major error

Grouped by each network hierarchy
Data :;II:\ :aycl

Application layer is assigne

Optional depending on each vendor

| égende

Anglais & \Qen%s\ \

RSTS RSTS /\ N \

[/H L/H( O \\/

Frror location émb@\x{n%nt ﬁ%(reu\rs

Error code & (Eodgd’err\e\ur NS )\/

: No error > })@as\s(erre}l\—/

Dther than 0: Error (Optional depending pn ea Awtrengue & Erreur (en option en fonction du
nanufacturer) fabrica

: Warning error < ( \ _)): E\r@r d’avertissement
[\ N

: Major error 1: Erreur majeure

Y

Srouped by ea}zh\netlx«ork\ﬁia% y \ Groupement par hiérarchie de réseau

Data link Iayegf\ ) < & Couche liaison de données

Application Iaye}\i{asm \/\\/ Couche application affectée

Dptional depe{dirﬁ;\}v\eac ve\n\dq / En option en fonction de chaque fournisseur

—Wre en cas de réponse a une demande STOP

(Lire mémoire)

5.2.12.

La structure en>cas dg demande de lecture de mémoire en lot est indiquée a la Figure
structure en‘cas de~xé&ponse est indiquée a la Figure 10.

Quantity L]

H o »1 point

Attribute

Access code

L
Address o P Specifying bit: 16 to 7680 points
Specifying word: 1 to 480 points
Number of ~ L|
points H
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Légende
Anglais Frangais
Quantity Quantité
L/H L/H
1 point 1 point
Attribute Attribut
Access code Code d’acces
Address Adresse
Number of points Nombre de points
bpecifying bit: 16 to 7680 points Spécification de bit: 16 points é/T’GBQ\Eoints
Bpecifying word 1 to 480 points Spécification de mot: 1 poirp/é\QBOKQ)inR
Figure 9 — Structure en cas de demande de lecture de mémuire a}@
RSTS L
y
Data ap & 6
<\
<L
Légende
Anglais Francgais
RSTS RSTS
L/H L/H
Data area Zone de données
960 octets 960 octets

Figure 10 — Structure en cas de réponse a une demande de lecture de mémoire par lots

La structure en cas de demande de lecture de mémoire aléatoire est indiquée a la Figure 11.
La structure en cas de réponse est indiquée a la Figure 12.
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Quantit L
y H O » 2 to 160 points
Attributes
Access code
Address L]
H
Read L R
size Ho » Specifying bit: 1-7680
Specifying word: 1-480
g : o
Total: 960 (in octet)
ﬂu /\u
Attributes

Access code

x| 1l

| égende /\ TN

Francgais

Address L
Read

pooie N

Duantity l \ \Ofantité

/H N2 | LH

2 to 160 points /\ > 2 points a 160 points

\ttributes /\ > Attributs

\ccess ccyie\ \ Code d’acces

\ddress\ \ \ ) Adresse

{eésés\\ \‘ \ Taille de lecture

5pecif}ng\bﬁ1-7\¥30 Speécification de bit: 1-7 680
Bpecifying w}rdq-}ko Spécification de mot: 1-480
bpecifying octet: 1-960 Spécification d’octet: 1-960
Total: 960 (in octet) Total:- 960 (en octets)

Figure 11 — Structure en cas de demande de lecture de mémoire aléatoire


https://iecnorm.com/api/?name=23e1be0e97a5a691e1320a02ee08d03d

- 278 - IEC 61158-6-23:2014 © IEC 2014
RSTS L
H
» Storing status
Data area First point > Word
960 octets Stored data information
Points X 2
octets
Second point Byte
Storeddata rformation
Points X
octets
% h\/
n-th point
Stored dat 6
| égende @s
Ang<13\is ) \\/ Francgais

RSTS

| Rsfs

> LH

N
/H \
Data area \/ \

Zone de données

P60 octets /\&

960 octets

Btoring status\ \

Etat de stockage

oA

First poi@/

1er point

g\

Données stockées

Sec}r}d\pm \ ) 2éme point
-th point \ neme point

Vord information\Péints X 2 octets

Points d’'informations de mot X 2 octets

Byte. information Points X 1 octets

Points d’informations d’octet X 1 octet

Figure 12 — Structure en cas de réponse a une demande de lecture de mémoire aléatoire

5.2.12.23.6 Write memory (Ecriture dans la mémoire)

La structure en cas de demande d’écriture dans la mémoire en lot est indiquée a la Figure 13.

La structure en cas de réponse est indiquée a la Figure 14.
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Quantit L
Y HOOUU > 1 point

Attribute
Access code
Address L

H
Number of L ~~~~~~~~~ P Specifying bit: 16 to 7680 points
points H Specifying wdrd: 1 to 480 points
Data area
960 octes

@C@

| égende [\ (\
kgglais> > Francgais
Ruantity \/ \ \ Quantité
/1 AN RN L/H
point \ \ \/ 1 point
hitribute R N Attribut

eortnecie S\

Code d’acces

eorne N

Adresse

Number of peints

Nombre de points

Specifying bit: 166 7680 points

Spécification de bit: 16 points a 7 680 points

bpecifying word 1 to 480 points

Spécification de mot: 1 point a 480 points

Data area 960 octets

Zone de données 960 octets

Figure 13 — Structure en cas de demande d'écriture mémoire par lots
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15 1110 8 76 0
ﬁ Error location ‘ ‘ Error code

0: No error

Other than 0: Error
(Optional depending on
each manufacturer)

RSTS

Tl

0: Warning error
1: Major error
Grouped by each network hierarchy
Data link layer

Annlicationlavaric accianad
pPPrHCTtorT T ycr1o U\J\Jlul oSO

Optional depending on each vendor

| égende

RSTS RSTS

[/H L/H ( O \ \/
Error location ,émb&%f(nt (é\é{reuS

Error code \ Codg\d err\?\ur )\/

: No error > Na&\&erreu

Dther than 0: Error (Optional depending pn e Awngrengue O Erreur (en option en fonction du
nanufacturer) fabrica

Anglais \\F\\g\;}.{\ N

: Warning error < ( _)): E\r@r d’avertissement
N
: Major error [\ (‘\ J}rreur majeure
Srouped by eeyh\netk{ork\ﬁi}h@\rsz \ Groupement par hiérarchie de réseau

Data link Iayé\) Q \ Couche liaison de données

A\pplication layer, |<asMe}\ \/\\/ Couche application affectée
Dptional depe@m\g\&*\eaa’)\ew En option en fonction de chaque fournisseur

Figure 14 én _cas,de réponse a une demande d'écriture mémoire par lots

La stiuc mande d’écriture dans la mémoire aléatoire est indiquég a la
Figurg 15. L cas de réponse est indiquée a la Figure 16.
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Quantity Ll:I ------ » 2 to 100 points
Attributes
Access code
Address L
H
Write L o )
size Ho » Specifying bit: 1-7680
Specifying word: 1-480
Specifying octet: 7-960
= A Total: 960 (in octet)
Attributes
Access code | » Storing status
Address L Stored data 1
H x
Write L /\
size H ~
........... at@
Data area
320 octets

<

b
o

Stored data n

\ \Mis

Frangais

Duantity >

Quantité

L/H

L/H

10100 points

2 points 3 100 points

Attributes

Attributs

Access code

Code d’acces

Address

Adresse

Write size

Taille d’écriture

Specifying bit: 1-7680

Spécification de bit: 1-7 680

Specifying word: 1-480

Spécification de mot: 1-480

Specifying octet: 1-960

Spécification d’octet: 1-960

Total: 960 (in octet)

Total: 960 (en octets)

Data area 320 octets

Zone de données 320 octets

Storing status

Etat de stockage

Stored data 1

Données stockées 1
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Anglais Frangais

Stored data 2 Données stockées 2

Stored data n Données stockées n

Figure 15 — Structure en cas de demande d'écriture mémoire aléatoire

15 1110 8 76 0
RSTS 7'— % Error location ‘ ‘ Error code
0: No error
Other than 0: Error

Grouped by each
Data link laye
Application Ia

Optional depending on gachven

| égende <\ 6

Anglais Francgais
ASNLND
o AVENNNTNY

Frror location A Emptacement d’erreur
Error code l \ Code d’erreur

: No error (\ > 0: Pas d’erreur

Dther than 0: E\/ | de ndln on ach Autre que 0: Erreur (en option en fonction du
nanufacturer) fabricant)

: Warning er& 0: Erreur d’avertissement
: Majoréror \ \ 1: Erreur majeure
Brwa\ea&hﬁwc}{ hieM:hy Groupement par hiérarchie de réseau
)aMM \ ) Couche liaison de données
\pplicatio}%}r is\a&ssigned Couche application affectée
Dptional depenwon each vendor En option en fonction de chaque fournisseur

Figure M6 — Structure en cas de réponse a une demande d'écriture mémoire aléatpire

5.2.12.24 evenPadding

Ce champ n’est utilisé que si le champ de données contient un nombre impair d’octets. La
valeur est 0x00.

5.2.12.25 dcs

Voir 5.2.2.4.

5.2.13 NTNTest-PDU
5.2.13.1 falArHeader

Voir 5.2.1.
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5.2.13.2 ntnTestData

Ce champ contient les données d’essai fictives. La taille est comprise entre 28 octets et
1 482 octets. La valeur n’a aucune signification.

5.2.13.3 dcs

Voir 5.2.2.4.

5.2.14 CyclicDataw-PDU
5.2.141 falArHeader

Voir 5|2.1.

5.2.14.2 seqNumber
Voir 5{2.10.3.

5.2.14.3 byteValidity

Ce champ spécifie si les 4 premiers octets et les 4
la mémoire partagée. Les définitions des bits sont indiqiées, dar

bit, 1 £ valide et 0 = invalide. G
Tab@si yteValidi

Bit ( N\ \Sitet\(}e wData
0 Zlmier goret, \ N N

1 N }eQxié}&&e octet V

R T Nt
AN LTI NV

4 /\/\\%{tne\g sctet & partir de la fin

iskﬁqe octe\t>é partir de la fin

Data sont reflétgs sur
ableau 29. Pour chaque

deu&m%cét a partir de la fin

N\
S dormier dote

5.2.14.4

Ce chpmp’spécifie [d taille des données cycliques. La plage pour cette valeur est 0x0..0x16F.
La taillecest spécifiée par le nombre de groupes de 4 octets; les 4 premiers octets |et les
1 o

4 d roara-oetata avan bavita\/oblid ity cant Analamaant tnaliic Aon
errefrs—ectetsavee UytCvanaity—SoTit

)
EF PN H P HHa
cyarcTocTr oras darts a tarmc

5.2.14.5 offsetAddr
Ce champ spécifie 'adresse de décalage de LW en octets. La plage pour cette valeur est

0x0..0x3FFFC; seuls les multiples de 4 sont autorisés. En d’autres termes, la valeur du Bit
0..1 est 0.

5.2.14.6 exSeqNumber

Ce champ identifie le numéro de séquence associé aux données fragmentées. La plage pour
cette valeur est 0x0..0xFFFF. Lorsque ce champ est utilisé, la valeur seqNumber est Ox7F.
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.7 Réservés

Ce champ est réservé a un usage futur. La valeur est 0x0.

5.2.14

.8 WData

Ce champ contient les données LW. Si la valeur de données contient moins de 16 octets, le
bourrage est de 0x00.

5.2.14

Ce champ n’est utilisé que si le nombre d’'octets de wData est impair 1 a valeur est 0x0

.9 evenPadding

5.2.14.10 dcs

Voir 5{2.2.4.

5.2.19 CyclicDataB-PDU

5.2.18.1 falArHeader

Voir 512.1.

5.2.18.2 segNumber

Voir 5{2.14.2.

5.2.15.3 byteValidity

Voir 5{2.14.3.

5.2.19.4 dataSize

Voir 5{2.14 .4. Q

5.2.15.5

Ce chhamp spécifi décalage de LB en octets. La plage pour cette vale
0x0..0x3FEFG; seu ptes de 4 sont autorisés. En d’autres termes, la valeur

0..1e$

5.2.19.6

Ce chpmp\est réservé a un usage futur. La valeur est 0x0.

ur est
du Bit

5.2.15.7 reserved2

Ce champ est réservé a un usage futur. La valeur est 0x0.

5.2.15.8 bData

Ce champ contient les données LB. Si les données comptent moins de 16 octets, le bourrage

est de

0x00.

5.2.15.9 evenPadding

Ce champ n’est utilisé que si le nombre d’octets de bData est impair. La valeur est 0x00.
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5.2.15.10 dcs

Voir 5

2.2.4.

5.2.16 CyclicDataOut1-PDU

5.2.16.1 falArHeader

Voir 5

2.1,

5.2.16.2 segNumber

Voir 5

5.2.16

Ce ch

5.2.16

Voir 5

5.2.16

Ce ch

5.2.16

Ce ch

5.2.16

Ce ch

5.2.14.

Ce cH

2.14.2.

.3 byteValidity

bmp n’est pas utilisé. La valeur est 0x00.

.4 dataSize

2.14.4.

.5 offsetAddr

.6 reserved1

bmp est réservé. La

.7 reserved2

amp est ré@é.

envoyées par le nceud maitre a tous les nceu

ds de

00.

récep ées contient moins de 16 octets, le bourrage est de 0x0Q.
5.2.14.

Cech que si le nombre d’octets de out1Data est impair. La valeur est O}
5.2.16.10 dcs

Voir 5.2.2.4.

5.2.17 CyclicDataOut2-PDU

5.2.17.1 falArHeader

Voir 5

2.1,

5.2.17.2 segqNumber

Voir 5

2.14.2.

5.2.17.3 byteValidity

Ce ch

amp n’est pas utilisé. La valeur est 0x00.
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5.2.17.4 dataSize
Voir 5.2.14.4.
5.2.17.5 offsetAddr

Ce champ n’est pas utilisé. La valeur est 0x00.

5.2.17.6 reserved1

Ce champ est réservé. La valeur est 0x0.

IEC 61158-6-23:2014 © IEC 2014

5.2.171.7 reserved2

Ce chpmp est réservé. La valeur est 0x0.

5.2.171.8 out2Data

Ce chlamp contient les données LY2 envoyées par le nges

réception. Si la valeur de ces données contient moins de

5.2.17.9 evenPadding

Ce chpmp n’est utilisé que si le nombre~d’octets

5.2.17.10 dcs

Voir 5{2.2.4.

5.2.18 CyclicDataln1-P

5.2.18.1

falArHead

9,

Voir 5|2.1.

5.2.14.

Voir 5

5.2.18.

Voir 5

5.2.18.4/, -dataSize

ds de
x00.

00.

Voir 5.2.14.4.

5.2.18.5 offsetAddr

Ce champ spécifie 'adresse de décalage de LX en octets. La plage pour cette valeur est
0x0..0x3FFFC; seuls les multiples de 4 sont autorisés. En d’autres termes, la valeur du Bit

0..1 est 0.

5.2.18.6 reserved1

Ce champ est réservé. La valeur est 0x0.

5.2.18.7 reserved2

Ce champ est réservé. La valeur est 0x0.
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5.2.18.8 in1Data

Ce champ contient les données LX1 envoyées par chaque nceud d’émission au nceud mattre.
Si la valeur des données contient moins de 16 octets, le bourrage est de 0x00.

5.2.18.9 evenPadding

Ce champ n’est utilisé que si le nombre d’octets de in1Data est impair. La valeur est 0x00.

5.2.18.10 dcs

Voir 522 4

5.2.19 CyclicDataln2-PDU
5.2.19.1 falArHeader

Voir 5|2.1.

5.2.19.2 segNumber

Voir 5(2.14.2.

5.2.19.3 byteValidity
Voir 5|2.14.3.
5.2.19.4 dataSize

Voir 5(2.14.4.

5.2.19.5 offsetAddr

Ce champ spéc

0x0..0x3FFFC; selils
0..1e

ur est
du Bit

5.2.19.

Ce ch

5.2.19.

Ce chpmp.est réservé. |l est paramétré sur 0x0.

5.2.19.8 in2Data

Ce champ contient les données LX2 envoyées par chaque nceud d’émission au nceud maitre.
Si la valeur des données contient moins de 16 octets, le bourrage est de 0x00.

5.2.19.9 evenPadding

Ce champ n’est utilisé que si le nombre d’octets de in2Data est impair. La valeur est 0x00.

5.2.19.10 dcs

Voir 5.2.2.4.
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5.3 Codage des éléments FAL-PDU de type F
5.3.1 FALARHeader
5.3.1.1 arFType

Ce champ indique les types de PDU décrits dans le Tableau 30.

Tableau 30 — afFType

Valeur Description
0x00--0x06 Utilisationavecle type C
oxq7..0x09 Réservé a un usage futur /
0x10 persuasion-PDU A(\\ (\
ox{1 testData-PDU AN /RN
ox{2 testDataAck-PDU AN\ \
ox{3 setup-PDU NI
ox{4 setupAck-PDU & \ \ B
ox{5 token-PDU / N\
0x16..0x1B Réservé a un usage futur N ( §7 . \ \/
ox{c timer-PDU AN/ O\ S
ox{p..ox1F Réservé a un U ge\fn(u‘r\ \ \ ~ )
0x40 myStatus-PDU \
oxd1 Réservé a un u:gage fatug >
0g2 HamienyPoU \ WY S
0x43 n| traosienack-PDUN >
0x34 [ \U,t'fﬁs\}t@n a\Qche\ty;%\C
oxd5 (N rransign2edUN N\
0x46..0x27 /\ erv\e\!{L}Q\Qa@ futur
0x48 CN\\| Pardmtheck-PpuU
0x49 \ [arameterPDU
0x2A..Ox3F\ \ RWé un usage futur
0x40 \ \ }Xeasure-PDU
0x41 s \ measureAck-PDU
0x42 N\ | offset-PDU
0x43 update-PDU
Ox44OXTF Reserve 4 un usdage rutur
0x80..0x81 Utilisation avec le type C
0x82 cyclicDataRWw-PDU
0x83 cyclicDataRY-PDU
0x84 cyclicDataRWr-PDU
0x85 cyclicDataRX-PDU
0x86..0x8B Réservé a un usage futur
0x8C..0x8F Utilisation avec le type C

0x90..0xFF Réservé a un usage futur
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5.3.1.2 DataType

Ce champ indique le type de données; les valeurs sont classées par arFtype, tel que décrit
dans le Tableau 31.

Tableau 31 — dataType

arFtype Valeur Description
0x10..0x15 0x00 Réservé a un usage futur
0x01 Contrdle de transmission
nvno“nvcc Résoervd-—aun ||:\agn futur
0x1C 0x00 Réservé a un usage futur
0x01 Transmission transitoire (/s\éc})iqu@\w tﬁe\F)
0x02..0xFF Réservé a un usage fut@ \ \
0x40 0x00..0x01 Réservé a un usaw \
0x02 Controle de ?;\ngiizrl{}%n&?
0x03..0xFF Réservé a unusag ur
0x42 0x00..0x06 Réseyéa urhgg\\f{tﬁr
0x07 Tran m|s§|o trans one%pzéﬂque au type F)
0x08 Ntran mls?éon @snﬁ%(specmque a
(\ I'en{rainemént
0x09 x rans isSio t0|re (spécifique a la sécurité
0x10..0xFF ( \F\\e\ve\é\{n usage futur
0x43 ()/(%)..OXFF \ Rép\)QMa transmission transitoire
0x45 %{00}6%63 JRéMé a un usage futur
Ox(hk\ (\ \ﬂe{nsmission transitoire (compatible CP8/1, CP8(2)
/\ 0x05>0>ﬂ: > Réservé a un usage futur
0x48-0x29 OxOO\&< \ Réservé a un usage futur
x0\3\ \/\ Réglage de transmission cyclique
<\ OXM\OX Réservé a un usage futur
0x42-0x85 \ N > Transmission cyclique
/\ \ x01..0xFF Réservé a un usage futur
RN
5.3.1.8 varFi
5.3.1.8.4 Vue d'ensemble

Ce champ contient les champs énumérés dans le Tableau 32, classés par arFtype comme
décrit

Tableau 32 — varField

arFtype Champ utilisé
persuasion-PDU persPriority
testDataAck-PDU nodeType
testData-PDU reserved1
setupAck-PDU
timer-PDU
setup-PDU nodeld
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pa]:mCheck-PDU

panfameter-PDU

arFtype Champ utilisé
token-PDU reserved2
cyclicDataRWw-PDU
cyclicDataRY-PDU
cyclicDataRWr-PDU
cyclicDataRX-PDU
measure-PDU
measureAck-PDU
offset-PDU
update-PDU /\
myptatus-PDU nodeld
syncFlag
nodeType <\
trapsient1-PDU nodeld \ \>
trapsientAck-PDU connectioninfo
trapsient2-PDU reserved4

5.3.1.8.2

Ce chpmp indique le niveau de priorité|lors,
onné. La plage po

sélect

nceud|n’est pas le gestio

5.3.1.

Ce ch

persPriority

ele

%n”m sion.

leau 33 — nodeType

gestiongaire de contrdle de transmissipn est
ue le

Description
0x( 0/0'(’24'\\ \\ Utilisxfion avec le type C
0x30 \ \ ﬁation maitre
0x31 \ Réservé a un usage futur
0x32 Station locale
0x33 Station a appareil intelligent
0x34 Station a appareil distant
0x35 Station d’E/S déportées
0x36..0xFF Réservé a un usage futur
5.3.1.3.4 reservedi

Réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.1.3.5

nodeld

Ce champ contient l'identificateur de nceud. Le gestionnaire de contrble de transmission

détermine

les identificateurs des noeuds autres que

le gestionnaire de controle de
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transmission et définit les valeurs a 'aide de setup-PDU. La plage de valeurs est 0..255. Si

un numéro de nceud n’a pas été défini, la valeur est 255.

5.3.1.3.6 reserved2

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.1.3.7 syncFlag
La signification de chaque bit est la suivante:

Bits 7.1 Réservé a un-usage-futur-la valeurost O
4

Bit 0 Définit I'indicateur de synchronisation. La valeur est 1 si la tranfe fourn

la valeur est 0.

5.3.1.8.8 connectioninfo

Ce chpmp identifie la valeur f-transientData-PDU a transmx

Si un

jeton lest maintenu et si une PDU de transmission igue ble présentant les

mémeis valeurs destaddr et connectionlnfo est recue /le nceud

5.3.1.8.9 reserved4

Ce chpmp est réservé a un usage futun La vale

5.3.1.8.10 srcNodeNumber

Ce chpmp contient le num

5.3.1.8.11

La siglnification
Bits 7..4:
Bits 3..0:

Tableau 34 — ProtocolVerType

ejet.

Vaﬁuk‘ \ Description

0x( type C
0x1 type F
0x2..0xF Réservé a un usage futur

5.3.1.3.12 Réservés

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.1.3.13 hec

Ce champ contient un code de détection d’erreur qui cible I’élément DestAddr de la DLPDU.

Les définitions DLPDU sont les suivantes.

DLPDU::= SEQUENCE {

preamble Preamble,
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sfd SFD,
destaddr DestAddr,
srcaddr SrcAddr,
It LT,
DLSDU FAL-PDU,
FCS FCS
}

Preamble::= OctetString (SIZE (7))

SED:: e tStrtre—tSFEE

DestAfldr: := MACAddress

SrcAd§lr: := MACAddress

LT::=|Unsignedl6

FCS::¥ OctetString (SIZE(4))

Le polynéme générateur est x>2+x?0+x?3+xZ2+x " +x2+x " +x " +x%

5.3.2 Persuasion-PDU
5.3.2.1 falArHeader

Voir 5/3.1.

5.3.2.2 reserved1

Ce chpmp est réservé a un usage futun, La@w dechague octet est 0x00.

5.3.2.8 myPorts

Cech nMmunication physiques détenus par le nceud.

Ce ch

5.3.2.

Ce chpmx g code\du modeéle spécifique au fournisseur.

5.3.2.6

Ce chpmp_ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.2.7 dcs

Ce champ contient le code de détection d’erreur qui cible I'élément destaddr de la DLPDU
dans le champ de dcs précédent. Pour connaitre les définitions des DLPDU, voir 5.3.1.3.13.

Le polynébme générateur est X228+ x 23+ x 22 x 2 T OB X P x 1

5.3.3 TestData-PDU
5.3.31 falArHeader

Voir 5.3.1.
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5.3.3.2 tmMacAddr

Ce champ contient I'adresse MAC du gestionnaire de contréle de transmission.

5.3.3.3 srcPort

Ce champ contient le numéro de port source de transmission de testData-PDU. La valeur 0
est invalide.

5.3.3.4 Réservés

Ce champ est réservé a un usage futur | a valeur de chaque actet est 0x00

5.3.3.p dcs

Voir 5/3.2.7.

5.34 TestDataAck-PDU
5.34.1 falArHeader

Voir 5/3.1.

5.3.4.2 tdSrcMacAddr
Ce chiamp contient 'adresse MAC du ngeud ssion de testData-PDU |inclus

commie valeur srcaddr dans la DLPDU i . La cible est testData-PDU qui
servai 5 c

5.3.4.8 tdSrcPort

Ce chlamp contient le Data-

PDU ipclus com val

5.3.4.4

Ce ch

5.3.4.

Ce ch

5.3.4.

Voir 5| 3.273.

5.3.4.7 tokenKeepTime
Ce champ spécifie la durée maximale pendant laquelle le nceud maintient un jeton aprés le

début du passage de jeton. Le nceud avertit le gestionnaire de contréle de transmission de la
durée de maintien du jeton par I'intermédiaire de ce champ.

La signification de chaque bit est la suivante:

Bit 15: Réservé a un usage futur. La valeur est 0.

Bits 14..0: Indique la durée définie. L’unité est 1 ys. La plage de valeurs est 1..32 767.

NOTE Les points de départ et de fin de la durée de maintien du jeton sont identiques a ceux de token-PDU. Si le
point de départ est le début de la réception du token-PDU, le point final est le début de la transmission de token-
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PDU. Si le point de départ est défini comme la fin de la réception de token-PDU, le point final est défini comme la
fin de la transmission de token-PDU.

5.3.4.8 reserved2

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.4.9 myConnectStatus

Ce champ indique I'état de chaque port. Le champ est utilisé pour indiquer I’état des 24 ports,
au maximum, a I'aide de quatre bits pour chaque port. Le champ indique I'état du port 1 avec
les bits 3..0 et I'état du port 2 avec les bits 7..4 du premier octet. Le champ indique I'état du
port 3ravectesbits—3—O—ettétatdu p\.ut 4—avectesbits—F4du—detxieme—octet—Dbe+ta éme
facon| le champ utilise ensuite jusqu’a 12 octets pour indiquer les ét 24 ports. La
signification de chaque bit d’'un octet est la suivante:

La siglhification de chaque bit est la suivante:

Bits 7..6: Réservé a un usage futur. La valeur est 0.
Bits 5..4: Les valeurs sont conformes au Tableau 35.
Bits 3..2: Réservé a un usage futur. La valeur es
Bits 1..0: Les valeurs sont conformes au Tableau 35
Tabl<\§(§;§e li |s®
Valeur \Discrﬁrm‘(
004 Liaison descenc(ante(-\ S

Jinen geore WY
104 A hﬁQerNé un uség\g\i{tur 3\/

[Tssdne s g
%

5.3.4.

Voir 5

5.3.5
5.3.5.

Voir 5

5.3.5.p tokenDstMacAddr

Ce champ spécifie I'adresse MAC du nceud suivant qui maintiendra le jeton sur le chemin de
passage du jeton. Le gestionnaire de contréle de transmission transmet le setup-PDU qui a
défini 'adresse MAC de la destination de transmission du token-PDU de ce champ au nceud
qui sert d’origine de transmission du token-PDU. L’adresse MAC spécifiée dans ce champ est
maintenue dans le nceud qui a recu le setup-PDU.

Une fois le passage du jeton commencé, le gestionnaire de contrdle de transmission devient
le premier nceud a détenir le jeton. Le nceud qui détient le jeton transmet ses propres
données, puis transmet le token-PDU avec I'adresse MAC spécifiée dans ce champ dans le
tokenDstMacAddr. Le nceud qui regoit le token-PDU détermine si sa propre adresse MAC de
nceud et la valeur de tokenDstMacAddr du token-PDU correspondent. Si tel est le cas, il
évalue si le token-PDU est adressé a sa propre adresse de nceud. Un nceud qui regoit un
token-PDU qui lui est adressé devient le nceud qui détient le jeton.
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5.3.5.3 reserved1

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.5.4 leaveTimerValue

Ce champ spécifie la valeur de réglage de LeaveTimer. Le gestionnaire de contréle de
transmission entre la valeur LeaveTimer a régler dans un nceud autre que le gestionnaire de
contréle de transmission dans ce champ du setup-PDU a transmettre. La valeur de ce champ
est définie dans le nceud qui recoit le setup-PDU comme valeur LeaveTimer. LeaveTimer est
utilisé pour mesurer la durée de la détection de la déconnexion de son propre nceud.

La signification des bits de ce champ est la suivante:

Bit 15: Réservé a un usage futur. La valeur est 0.

Bits 14..0: Valeur LeaveTimer. La plage de valeurs est 1..32 767. K

5.3.5.p portUsage

Ce [hamp indique le réglage d’activation/d€ de la fopction
transmission/réception du port associé au nceud. e port signifie que le
port njutilise pas le service DL. Les valeurs utiliségs\so q ableau 36.

Dans [un nceud avec deux ports qui \ & , I’état activé/désjactivé
des ports du nceud est déterminé conformé 3. Un noeud disposant d¢ trois
ports pu plus ayant regu des valeurs d agtiveNtous Ies ports sans utiliser les vpleurs
de rédlage spécifiées.

Tableau 36 ~ Spécificati
JaN

Valeur L \ Description

oxdo S Y Activétion s teux posts
0xQ1 ( C 'vatWt)uniquement et désactivation de tous les autres ports.
0x(2 (\ NVM du &rt 2 uniquement et désactivation de tous les autres ports.

5.3.5.

/de désactivation de port

Cech usage futur. La valeur de chaque octet est 0x00.

5.3.5.
5.3.5.1.1 multipleTransmit

Ce champ spécifie le nombre de fois ou le nceud qui détient le jeton procéde a la transmission
des FAL-PDU autres que le token-PDU. La plage de valeurs est 1..255. 0 n’est pas valide.

Si ce champ contient la valeur 1, le nceud qui détient le jeton transmet myStatus-PDU, f-
cyclicData-PDU et f-transientData-PDU, puis transmet enfin le token-PDU. Par conséquent, le
nceud ne détient plus le jeton. Dans le cas contraire, le nceud ignore f-transientData-PDU. Le
nceud qui détient le jeton transmet myStatus-PDU, f-cyclicData-PDU et f-transientData-PDU le
nombre de fois spécifié dans ce champ, aprés quoi il transmet le token-PDU.

NOTE Par exemple, si une station a appareil intelligent, qui spécifie 2 dans ce champ, devient le nceud qui
détient le jeton, la station transmet myStatus-PDU, cyclicRWr-PDU, cyclicRX-PDU et transient1-PDU, puis
transmet a nouveau myStatus-PDU, cyclicRWr-PDU, cyclicRX-PDU et transient1-PDU, suivis par le token-PDU.
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5.3.5.7.2 framelnterval

Ce champ spécifie l'intervalle entre la réception de token-PDU et la transmission de
myStatus-PDU. La plage de valeurs est 1..255. 0 n’est pas valide. 1 indique que la
transmission doit étre effectuée dans un intervalle équivalent a I'écart entre les trames, ce qui
permet d’obtenir le plus petit intervalle de transmission de trame Ethernet. 2 indique que la
transmission doit étre effectuée dans un intervalle d’'une trame ajoutée a token-PDU plus
I’écart entre les trames avant et aprés cette trame. Si la valeur spécifiée est égale ou
supérieure a 2, elle indique que la transmission doit étre effectuée, par rapport aux token-
PDU, dans un intervalle d’'un certain nombre de trames équivalent au nombre spécifié moins
un, plus I’écart entre les trames avant et aprés chaque trame.

5.3.5.Y.3 Réservés

Ce chpmp est réservé a un usage futur. La valeur de chaque octet est

5.3.5.Y.4 multipleTokens

Ce chiamp spécifie le nombre de fois ou la transmission de.to i d’une
période de détention de jeton. La plage de valeurs est 1..255. 1 it pas
étre ufilisé.

NOTE | Par exemple, si une station a appareil intelligent, qul spécifie 2\da bud qui
détient|le jeton, la station transmet myStatus-PDU, cyclicR n-PDU,
puis trgnsmet a nouveau le token-PDU.

5.3.5.8 reserved3

Ce chpmp est réservé a un usage futur. La
5.3.5.9 dcs Q
Voir 5/3.2.7.

5.3.6 SetupA@

5.3.6.[ : %

Voir 5/3.1.

5.3.6.2

La signification aque bit est la suivante:

Bits 7).2: Réservé a un usage futur. La valeur est 0.

Bits 1..0: Spécifie le type d’E/S.
00 = mixte ((I'entrée et la sortie partagent la méme adresse)
01 = entrée
10 = sortie

11 = composite (entrée et sortie avec adresses uniques)

5.3.6.3 fwVersion

Ce champ spécifie la version de micrologiciel ("firmware").

5.3.6.4 DeviceType

Ce champ spécifie le type d’appareil.
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5.3.6.5 reserved1
Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.6.6 vendorCode

Voir 5.3.2.4.

5.3.6.7 modelCode

Voir 5.3.2.5.

5.3.6.8 rySize

Ce chpmp spécifie la taille RY (nombre d’octets).

5.3.6.9 rwwSize

Ce chpmp spécifie la taille RWw (nombre de mots).

5.3.6.10 rxSize
Ce chpmp spécifie la taille RX (nombre d’octets),
5.3.6.11 rwrSize

. )

Ce chpmp spécifie la taille RWr (nombre

5.3.6.12 reserved2

Ce chpmp est réservé | de chaque octet est 0x00.

5.3.6.13 avai

La sigfnification de caque™d

Bit 1:

Bit 0: ndique la présence de la fonction de réception transitoire. 0 indique que la

fonction n’existe pas; 1 indique que la fonction existe.

5.3.6.14 reserved3

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.6.15 dcs

Voir 5.3.2.7.

5.3.7 F-Token-PDU
5.3.7.1 falArHeader

Voir 5.3.1.
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5.3.7.2 tokenDstMacAddr
Ce champ contient I'adresse MAC du nceud de destination de transmission de token-PDU.
Chaque nceud évalue si tokenDstMacAddr et lI'adresse MAC de son propre nceud

correspondent lorsque token-PDU est recu et, si tel est le cas, évalue si token-PDU est
adressé a son propre nceud et devient le nceud détenteur du jeton.

5.3.7.3 tokenSeqNumber

Ce champ contient le numéro de séquence de token-PDU. La plage de valeurs est 1..255.

Le gesti j issi i HRE ditferent a

chaquie S 5 dont
les v valeur
le de

trans ue le
que la

5.3.7.4 reservedi

Ce chpmp est réservé a un usage futur. La valeur de

5.3.7.p tokenHopCounter

Ce chpmp contient la valeur du comptedt

La valeur tokenHopCounter du token i i ble de

transmission, devenu le » < ' doit & . ue le

gestionnaire de contrbéle de trangmissio e e moeud détenteur de jeton, doit ajoufler 1 a

la valgur tokenHopCounter d k i issi

5.3.7.6 traA

Ce chpmp spécifie la

ce champ et la valeur tokenHopCounter pour évaluer si
possible. Le nceud détenteur du jeton peut procéder ja une

dU-passage du jeton, le gestionnaire de contréle de transmission, qui devient
2difie le
. Sile

def|n|t Ia méme valeur que Ie traLastHopCounter du token PDU regu Iors du précédent
passage de jeton dans le traAvailHopCounter du token-PDU.

Un nceud autre que le gestionnaire de contréle de transmission, devenu le nceud détenteur de
jeton, transmet le token-PDU qui présente la méme valeur que la valeur de
traAvailHopCounter du token-PDU recu.

5.3.7.7 traLastHopCounter

Ce champ indique le dernier compteur de passage de jeton de transmission transitoire. |l
s’agit de la valeur tokenHopCounter du nceud détenteur de jeton pour lequel traAllows a été
défini sur 0 apres I’exécution de la transmission transitoire.
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Si le nceud détenteur de jeton procéde a une transmission transitoire et si traAllows passe a 0,
le nceud doit transmettre le token-PDU dans lequel la valeur tokenHopCounter du token-PDU
recu est définie dans traLastHopCounter.

5.3.7.8 traAllows

Ce champ spécifie le nombre de fois ou la transmission transitoire peut avoir lieu. Le nombre
est équivalent au nombre de trames de transmission transitoire qui peuvent étre transmises
par le nceud détenteur de jeton.

Le noeud détenteur de jeton ne doit pas transmettre le transientData-PDU si la valeur
traA”( wWo du tUIr\UII PDI\JI reyu Uot C Aple\) :G tlallom;OD;UII dU :G VG:UUI tIGIIO;UIItDGtG PDU, Ie
nceud| détenteur de jeton doit définir, dans I'élément traAllows du token/PDU\a transmettre,
une vialeur équivalente a la valeur moins le nombre de fois ou trapsj 2 a été
transmis.

5.3.7.9 reserved2

Ce chpmp est réservé a un usage futur. La valeur de chaq

5.3.7.10 dcs

Voir 53.2.7.

5.3.8 F-Measure-PDU
5.3.8.11 falArHeader

Voir 5/3.1.

5.3.8.2 reserved

hmp est ré@é

Ce ch ateur de chaque octet est 0x00.

5.3.8.

Voir 5

5.3.9
5.3.9.

Voir 5

5.3.9. reserved

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.9.3 SyncOffset

Ce champ contient la valeur mesurée du retard associé au chemin de transmission.

5.3.94 reserved2

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.9.5 dcs

Voir 5.3.2.7.
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5.3.10 F-Update-PDU
5.3.10.1 falArHeader

Voir 5.3.1.

5.3.10.2 reserved

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.10.3 syncOffset

Voir 8/3.9.3.

5.3.10.4 reserved2

Ce chpmp est réservé a un usage futur. La valeur de chaque octet e 0

5.3.10.5 dcs

Voir 5|3.2.7.

5.3.11 F-MyStatus-PDU
5.3.11.1 falArHeader
Voir 5/3.1.

5.3.11.2 segNumber

Ce champ contient u
éléments myStatus-P
signification de
Bit 7:

Bits 6..0:

5.3.11.3

Ce chpmp cox

5.3.11.4 . ( masterCmd

représente l'ordre de transmissio
transmettre une fois par le nceu

h des
d. La

La signifieation-de-chague-bitesttasuivante
Bits 15..12: Réservé a un usage futur. La valeur est 0.
Bit 11: Indique I'exigence de remise de table d’adresses. 0 indique que la remise est

requise. Ce champ est utilisé uniguement dans myStatus-PDU. Pour les
stations maitres, cette valeur est 0.

Bit 10..8: Numéro de séquence de transient1-PDU pour la remise de table d’adresses.
Ce champ est utilisé uniguement pour myStatus-PDU transmis par les stations

esclaves, a I’exclusion des stations locales. Pour les stations maitres et
locales, cette valeur est 0.

Bit 7: Réservé a un usage futur. La valeur est 0.
Bit 6: Réservé a un usage futur. La valeur est 0.
Bit 5: Etat d’erreur d’application. 0 indique I'absence d’erreur; 1 indique 'existence

d’une erreur. Utilisation uniguement avec myStatus-PDU transmis par la station

maitre. Pas d’utilisation et définition sur O pour les stations esclaves.
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5.3.11

Si la
récep

Bit 4: Etat de fonctionnement d’application. 0 indique I'arrét et 1 I'exécution.
Utilisation uniquement avec myStatus-PDU transmis par la station maitre. La
station esclave utilise 0.

Bit 3: Instruction de fonctionnement cyclique. 0 indique une instruction d’exécution et
1 une instruction d’arrét. Utilisation uniquement avec MyStatus-PDU transmis
par la station maitre. Utilisation par la station maitre pour attribuer une
instruction d’exécution cyclique aux stations esclaves. Une station esclave qui
recoit I'instruction d’arrét rejette cyclicDataRWw-PDU et cyclicDataRY-PDU
recus et arréte la transmission de cyclicDataRWr-PDU et cyclicDataRX-PDU.
Les stations esclaves n’utilisent pas ce champ.

Bits 2..1: Réservé a un usage futur. La valeur est 0.

Bit 0: Identification de la station maitre. 0 indique que le noeud n’est pas une station

o AR

.5 cyclicStatus

aleur du bit 8 est 1 et la valeur des bits 9 et 10 est 0,
ion sont exécutées. La signification de chaque bit est la g

Bit 15: Etat d’instruction de fonctionnement cycllqu
Iexecutlon 1 |nd|que I’arrét. Utilisation u

Bit 14: Etat d’instruction de fonctlonne
fonctlonnement 1 indique l'arrg

, taus'les indi
emen avec myStatus PDU
ave re elebit3de|a

Bit 13: - & & Ovldigue que le nceud n’est pas un nceud

Bit 12: b 5 MM E ud. 0 indique que le numéro est compris dans

a’transmission cyclique pour des raisons autres que celles mentionnées ci-
avant.

NOTE Par exemple, si une demande d’arrét est regue de la couche
application ou au démarrage.

Bit G- Etat do ddconnexicn—0 inAiqun I’ a3 bhsence-de-ddconnexien—i ir\r“qlla Y
O ot g 0

déconnexion. La station maitre n’utilise pas ce champ.
Bit 5: Réservé a un usage futur. Utilise 0

Bit 4: Etat invalide du type/numéro de nceud. 0 indique que I'état est valide; 1 indique
que I'état est invalide. Utilisation uniguement avec myStatus-PDU transmis par
la station esclave. Absence d’utilisation et définition sur O pour la station
maitre.

Bit 3: Etat de duplication de la station maitre. 0 indique I'absence de duplication; 1
indique la duplication. Utilisation uniquement avec myStatus-PDU transmis par
la station esclave. La station esclave n’utilise pas ce champ.

Bit 2: Etat de duplication du numéro de nceud. 0 indique I'absence de duplication; 1
indique la duplication. Utilisation uniquement avec myStatus-PDU transmis par
la station esclave. La station esclave reflete le bit 17 de la commande
parameter-PDU regue. La station maitre n’utilise pas ce champ.

Bit 1: Erreur d'impossibilité de poursuivre la transmission cyclique. 0 indique
I'absence d’erreur; 1 indique I'existence d’'une erreur qui empéche de

et la
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poursuivre la transmission cyclique.

NOTE Par exemple, une erreur matériel ou une erreur micrologiciel sur son
propre nceud.

Bit 0: Réservé a un usage futur. La valeur est 0.

Tableau 37 — Etat de maintien du paramétre de transmission cyclique

Valeur Description
001B Regu. Parameétre normal.
01Qb Non recu ou absence de correspondance d'ID
011b Confirmation en cours.
100B Recgu. Erreur de paramétre.

5.3.11.6 nodeStatus
La signification de chaque bit est la suivante:

Bits 15..12:
Bits 11..10:

Bits 9..8:
8. Les bits sont en
3 station locale) et doivent

Bit 7:
Bit 6: sceptieh transitoire. 0 indique la

2 ique’ I’activation de la réception
Bits 5..4:
Bit 3:

Bits 2.0: R&serve a ub usage futur. La valeur est 0.

- Etat de fonctionnement d’application détaillé

Valeur\/ Description
0 Notification d’état de fonctionnement d’application détaillé non prise en charge
1 Appticatiomarrétée
2 Application en cours d'exécution
3 Utilisateur de I'application inexistant

Tableau 39 — Etat de détection d’erreur

Valeur Description
0 Absence d'erreurs
1 Erreur mineure
2 Erreur majeure
3 Erreur grave
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5.3.11.7 errorCode

Ce champ contient les codes des erreurs survenues au niveau du nceud.

5.3.11.8 portStatus

Ce champ indique I'état des quatre ports a I'aide de quatre bits chacun. Les bits 3..0 et les
bits 7..4 du premier octet indiquent I'état du premier port et I'état du deuxieme port,
respectivement; les bits 3..0 et les bits 7..4 du deuxieme octet indiquent I'’état du troisiéme
port et I'état du quatriéme port, respectivement. Le premier port est spécifié dans portindex.
La signification de chaque bit du premier octet est la suivante:

Bits 7..6: Réservé a un usage futur. La valeur est 0.
Bits 5..4: Les valeurs utilisées sont conformes au Tableau 35.
Bits 3..2: Réservé a un usage futur. La valeur est 0.
Bits 1..0: Les valeurs utilisées sont conformes au Tableau 35.

5.3.11.9 portStatistics

Ce chlamp contient les informations statistiques des/quatre = i acun.
Les bjts 3..0 et les bits 7..4 du premier octet indiquent, I'é i ‘état du
deuxi¢me port, respectivement; les bits 3..0 et les\bits 7. SUXi€ indi I’état
du tro|sieéme port et I'état du quatriemepart, respecti i acifi¢ dans
portindex. La signification de chaque_bi i | i : r des

informations statistiques d’un port non exista

¢ token-PDU présentant la méme valeur
de temporisation de réception a Iieu L’erreur est

5.3.11.10, -portindex

Ce champ spécifie le numéro de port du premier port de portStatus et portStatistics.

5.3.11.11 réservé

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.11.12 cyclicSequenceNumber

Ce champ est utilisé uniquement avec myStatus-PDU transmis par les stations locales. La
station maftre et la station esclave (pas la station locale) n’utilisent pas les bits et les
définissent sur 0. Les bits sont définis comme suit:

Bit 7: Identificateur de début. 1 indique le début de la transmission cyclique. 0
indique que la transmission cyclique est en cours.

Bits 6..0: Diviseur de numéro de séquence. Pour la valeur 0, le numéro de séquence
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n’est pas divisé. Un numéro de séquence divisé est dérivé par le biais d’'une
soustraction séquentielle, en commencant par la valeur du nombre de
divisions. Par exemple, un diviseur de 3 donne la séquence de numéros
suivante: 3, 2, 1.

5.3.11.13 SlaveSpfEventinfo1

Ce champ est utilisé avec slaveSpfEventinfo2 si une station esclave avertit la station maitre
d’'un événement survenu spécifique aux stations esclaves. Dans myStatus-PDU transmis par
la station maitre, le champ indique I'état de réception de I'événement spécifique aux stations
esclaves. Dans myStatus-PDU transmis par une station esclave, le champ indique le nombre
de fois_all 'événement spécifique aux stations esclaves est survenu

When|the master station transmits the field, the value used is in accorg ith bhu 40.
La valeur est 0x00 au démarrage et 0x01 une fois l'initialisation terripée. $-PDU
est regu d’'une station esclave, une vérification est menée a bien p 5 N i iq paleur

slave$pfEventinfo1 regue est différente de la valeur précédemme 2Si | as, la
valeunl passe a 0x02. Aprés I'enregistrement du code détaillé de My&nexe ifigue aux
stations esclaves, indiqué par slaveSpfEventinfo2 dans Je ) S valeur
passela 0x01.

Tableau 40 — Etat de réception d’événemen S|0Sé7ifiq e aune station esclave

Vatour T \Wesdigpoy S
N \ X _)

0xqo Etat initial
0xQ1 En attente de ré
0x(2 Receptlon/enre&lstre(ﬁ‘e;\en\s\\ >
0xq3..0xFF Mhibsatiopmtispdaibles ()
N

Si urle station gsclave la valeur est 0x01..0xFF. Si la paleur
sIaveSprventI valeur
slave$pfEventinfo ang a smet
de nouvelles mfor nation svens Scifi i z i aitre.
Si leg| i d ifi 5 a la
statiom ) TN S € est a nouveau attribué a I'événement spécifique aux
statio 3 S Status-
PDU llé de
I'événem

5.3.11.

Ce cf;lamp est utilisé avec slaveSpfEventinfo1 si une station esclave avertit la station 1naitre
d’un évenement survenu spécifique aux stations esclaves

Dans myStatus-PDU transmis par la station maitre, le champ contient la valeur du compteur
de réception d’événements spécifiques aux stations esclaves. La valeur est 0x0000 au
démarrage et 0x0001 une fois I'initialisation terminée. La valeur est incrémentée dés la fin du
processus de réception et d’enregistrement de I'événement spécifique aux stations esclaves.

Dans myStatus-PDU transmis par une station esclave, la valeur spécifie le code détaillé de
I’événement spécifique aux stations esclaves.

Pour la méthode d’utilisation, voir 5.3.11.13.

5.3.11.15 vendorSpfNodelnfo

Ce champ contient les informations sur le noeud spécifique au fournisseur.
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5.3.11.16 dcs

Voir 5.3.2.7.

5.3.12 F-CyclicData-PDU
5.3.12.1 Vue d'ensemble

L’arFType indique si la PDU stocke RWw, RY, RWr ou RX. Dans les descriptions suivantes
de RWw, RY, RWr et RX, un arFType de 0x82 (CyclicDataRWw-PDU) fait référence & RWw,
0x83 (CyclicDataRY-PDU) a RY, 0x84 (CyclicDataRWr-PDU) & RWr et 0x85 (CyclicDataRX-
PDU) a RX.

5.3.13.2 falArHeader

Voir 5/3.1.

5.3.12.3 segNumber

Voir 5[3.11.2.

5.3.12.4 bothEndsValidity

Ce champ indique si les quatre premi S i cData
doivent étre reflétés dans la mémoire partagég i i ivante:
Bit 7:
Bit 6:
Bit 5:

jdité du quatrieme octet par rapport au dernier. 1
‘invalidité.

Bit 1: armationg relatives a la validité du deuxiéme octet par rapport au premier. 1
que la validité; 0 indique I'invalidité.

Bit O mations relatives a la validité du premier octet. 1 indique la validité; 0
indique I'invalidité.

5.3.14.5</ cycDataSize

La signification de chaque bit est la suivante:

Bits 15..12: Réservé a un usage futur.

Bits 11..0: Indique la taille de RWw, RY, RWr ou RX. Spécifie la taille en unités de quatre
octets. Les quatre premiers octets et les quatre derniers octets a ne pas écrire
dans bothEndsValidity sont aussi inclus dans la taille.

5.3.12.6 offsetAddr
Ce champ spécifie 'adresse de décalage a partir du début de RWw, Ry, RWr ou RX. Il est

spécifié par une valeur en unités de quatre octets. En d’autres termes, la valeur des bits 1..0
est 0.
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5.3.12.7 Réservés

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.12.8 cycData

Ce champ contient les données de RWw, RY, RWr ou RX. Si les 16 octets ne sont pas
remplis, le bourrage est de 0x00.

5.3.12.9 dcs

Voir5 327

5.3.13 Transient1-PDU
5.3.13.1 falArHeader

Voir 5/3.1.

5.3.13.2 traMsgHeader

5.3.13.2.1 Réservés

Ce chpmp est réservé a un usage futur. La vale

5.3.13.2.2 seqNumber

La signification de chaque bit de ce ch

5.3.13.2.

Ce c
0x00.

dentification des données transitoires. La plage est
gires divisées possedent le méme numéro d’identification.

5.3.13.2;

Ce ch il quantité de données transitoires en unités d’octets.

5.3.13.2.5 offsetAddr

Ce champ spécifie 'adresse de décalage. Le champ est utilisé pour assembler les données
transitoires transmises aprés division. Dans la premiére PDU, la valeur est 0x00. Dans les
PDU suivantes, la position des données vis-a-vis de I'ensemble du volume des données
transitoires est spécifiée par une adresse de décalage par rapport au début.

5.3.13.2.6 dataSize

Ce champ spécifie la taille des données transitoires en unités d’octets.

5.3.13.2.7 dataSubType

Ce champ spécifie le sous-type de données. Les valeurs sont spécifiées dans le Tableau 41.
Voir 5.3.1.2.
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Tableau 41 — dataSupType de dataType (0x07)

Valeur Description
0x0000 Non applicable
0x0001 Réservé a un usage futur
0x0002 Spécifique a un systéme

0x0003..0xFFFF

Réservé a un usage futur

5.3.13.3 data

5.3.13.3.1

Vue d'ensemble

Ce champ contient les données transitoires. La structure et la taille

dataT
5.3.13

ype en 5.3.1.2 et du dataSubType en 5.3.13.2.7. Si la
.2.4 dépasse 1 466 octets, la taille des données transitoire

on du

ire en

valeur

dataSjze en 5.3.13.2.6 a partir du décalage indiqué par la valé .5. Si
les 16| octets ne sont pas remplis, le bourrage est de 0x00.
5.3.13.3.2 FieldSpecificTransient
5.3.13.3.21 opHeader
La structure de opHeader est indiquée’daxrs |
Tableau 42 — Fi
Champ
command éci e type cifigue au champ. Les valeurs utilisées poyr
ch ue at pe aSubType sont conformes au Tableau 43. Pour le
le dataSubType, voir 5.3.13.2.7.
sujCommand spécifte ty e eWommande Les valeurs pour chaque commande sont
confo Tableawv44
rtn non une valeur de 0x0000 si le type de sous-commande est
! est) Le champ contient une valeur de retour si le type de
SOUs- e est "réponse" (response).
reserved1 ( hs’-éerh’}é un usage futur. La valeur de chaque octet est 0x00.
degtN ber N péaﬁ/e le numéro de réseau destination. 0 indique une diffusion. Pour la
\ remise des informations relatives au nceud, la valeur 0 est utilisée.
degtNodeN be\r Spécifie le numéro de nceud destination. OXFFFF indique une diffusion. Pourla
remise des informations relatives au nceud, la valeur OxFFFF est utilisée.
resF;rvedZ Réservé a un usage futur. La valeur de chaque octet est 0x00.
src}\letNumber Spécifie le numéro de réseau source de transmission.
srcNodeNumber Spécifie le numéro du nceud source de transmission.
reserved3 Réservé a un usage futur. La valeur de chaque octet est 0x00.
Tableau 43 — command (dataType: 0x07, dataSubType: 0x0002)
Valeur Description
0x00 Non applicable
0x01 Remise des informations relatives au nceud (nodelnfoDist)
0x02 Réservé a un usage futur
0x03 Obtention d’informations statistiques (Statistiques)
0x04 Acquisition d'informations détaillées relatives au nceud (nodelnfoDetail)
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Valeur Description

0x05..0xFF Réservé a un usage futur

Tableau 44 — Type subCommand pour chaque type de commande

Valeur de Command Valeur Description
0x01 0x00 Request (demande)
0x03 0x00 Request (demande)
0x80 Response
0xQ4 0x00 Request (demande)
0x80 Response

5.3.13.3.2.2 fSTraData

La str

données, voir 5.3.1.2. Pour le sous-type de données, voir

La str|

indiquée dans le Tableau 45.

Tableau 45 — Structure de Ia@w@e/skﬁo

pe de

n) est

Champ crlptlon

seqNumber contient le numé&ro dMen\ee\\d\reﬁlse.

mapterNetNumber @r}?e\ntm de}és\e_éu de> station maitre.

ma

sterDeviceType [\ en“le Ner\Wrell e la station maitre.

ma

ma

sterModelCode le n de modéle de la station maitre. Le code du modele est
/\ spem que au rnigse
d

sterVendorCo}e/ WOurmsseur de la station maitre. Pour le code du
sse )NV

A dition sur le profil de I'appareil.

ma

sterNodeType< \ \l\e?ﬁ\le\tyye(de nceud de la station maitre.

resr,rved1 /\ \ \Re\ \esa un usage futur.

malsteywsc\A}igres\s\\ coan’adresse MAC de la station maitre.

resler\kd(\ \ &servé & un usage futur.
datgaNum contient le nombre de remises d’informations relatives au noceud.
mepsage contient les informations relatives au nceud telles que spécifiées dans le

Tableau 46. Les informations relatives au nceud dont la quantité est indiquéd
dans dataNum sont continues.

Tableau 46 — Structure de la remise des informations relatives au nceud — message

Champ Description
nodeNumber contient le numéro de nceud.
reserved1 Réservé a un usage futur. La valeur de chaque octet est 0x00.
availableFuncs Voir 5.3.6.13.
reserved? Réservé a un usage futur. La valeur de chaque octet est 0x00.
netNumber contient le numéro de réseau.
DeviceType contient le type d’appareil.
modelCode Voir 5.3.2.5.
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Champ Description
vendorCode Voir 5.3.2.4.
nodeType contient le type de nceud.
reserved3 Réservé a un usage futur.
MACAddress contient 'adresse MAC.
reserved4 Réservé a un usage futur. La valeur de chaque octet est 0x00.

Il n’existe aucun champ pour la demande d’obtention d’informations statistiques. La structure
de I'ohtention d’informations statistiques (Get statistical information) est indiquée dans le

Tableau 47.

Thbleau 47 — Structure de la réponse a une demande d’obte n d’informations
statistiques (Get statistical informantion respo

Champ Descrlptlo

port1Mib1 Indique le nombre de trames en erreur Ie or\ nor‘r}gre est le|
nombre accumulé depuis les précédente cqu

port1Mib2 indique le nombre de trames d’erpéur DCSK CSidu port . Le nombre est le
nombre accumulé depuis les pr &céd s acquisiti

pornt1Mib3 indique le nombre de trame d e tale infétieure (28 octets) du port
Le nombre est mbre Ie d puig’le Q\e dentes acquisitions.

port1Mib4 indique le nomb de s tra sfere du post 1. Le nombre est le nombre
accumulé depuis les pré tes ch|S|

port1Mib5 indique le nom re de mesxe r le port 1 a la couche supérieure. L¢
ngmbre est le n mbr mu d les précédentes acquisitions.

port1Mib6 nd|q nombxe de tr rejet€es en raison d'un tampon de transfert ple|n

s Ie ort 1. Leombre est [e“'nombre accumulé depuis les précédentes
[\ acq S|t|on

port1Mib7 indiq nombrede tr es remises a la couche supérieure et rejetées en

raiso d’umiam dans le port 1. Le nombre est le nombre accumulé
\;@ws estp ced tes acquisitions.
résF;rvé ese ve'a un\xf\/e futur. La valeur de chaque octet est 0x00.
pthZMib1 wbre de trames en erreur HEC dans le port 2. Le nombre est le
/\ \c{mbr accumulé depuis les précédentes acquisitions.
pornt2Mi \ indi le nombre de trames d’erreur DCS/FCS du port 2. Le nombre est le
\ ombre accumulé depuis les précédentes acquisitions.

pornt2Mib3 \ \/ﬁdique le nombre de trames d’erreur de taille inférieure (28 octets) du port 3.
Le nombre est le nombre accumulé depuis les précédentes acquisitions.

pont2Mib4 indique le nombre de trames transférées du port 2. Le nombre est le nombre
accumulé depuis les précédentes acquisitions.

port2itibs dique fe mombre detrames Temises par fe port 2a ta couche superieure. te
nombre est le nombre accumulé depuis les précédentes acquisitions.

port2Mib6 indique le nombre de trames rejetées en raison d’un tampon de transfert plein
dans le port 2. Le nombre est le nombre accumulé depuis les précédentes
acquisitions.

port2Mib7 indique le nombre de trames remises a la couche supérieure et rejetées en
raison d’'un tampon plein dans le port 2. Le nombre est le nombre accumulé
depuis les précédentes acquisitions.

healthStatusNum indique le nombre de données d’état de robustesse. La plage de valeurs est
0..128.

healthStatus indique I’état de robustesse. Les informations sur I’état de robustesse dont le
nombre est indiqué dans healthStatusNum sont continues. Cette valeur est
spécifique a un fournisseur.
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Il n’existe aucun champ pour la demande d’acquisition des détails du nceud. Les champs pour
la réponse a la demande d’acquisition des détails du nceud (Acquistion of node details
response) sont spécifiés dans le Tableau 48.

Tableau 48 — Structure de la réponse a une demande d’acquisition des détails
du nceud (Acquisition of node details response)

Champ Description
rySize Voir 5.3.6.8.
rwwSize Voir 5.3.6.9.
rxStze otr-5-3-6+1+0-
rwiiSize Voir 5.3.6.11. (
resr,rved1 Réservé a un usage futur. La valeur de chaque octet/\eé O‘XOO(\
porlts Indique le nombre de ports. < \ S
tokenKeepTime Voir 5.3.4.7. /\ \ \
netBehaviour Voir 5.3.5.7. NERRSEN

nodelnfo Voir 5.3.6.2. \ \ \ >
fw\Jersion Indique la version du micrologici71/("firmwa %u\r‘ésea\t\
DeyviceType contient le type d’appareil. A\ K } / b

mofelCode contient le cod;ﬁ\modye\\ > / ( } N >
verjdorCode contient le codeNdu fo Neur.\ \ )

reserved?2 Réservé a un us futur. a\\QIeu de chaque octet est 0x00.

mofelName contient le nomkﬂu m@‘é@.

verjdorName @Mt )e(ﬁm\d\u\fouwuri >

continfo co tierN’in icate Wns. 1 indique que les informations pertinentes
sontsontenyesndansNes ps qui suivent. 0 indique qu’aucune informatiop

pertinente ne\suib

corjtFwVersion & ) conitient Ia\x@rsNMicrologiciel ("firmware") du contréleur.

corntDeviceType /\< \c/o}({enhwqy/ppareil du contréleur.
contModelCode < \ cwe?ﬂ\l{co du modéle de contrdleur.

cortVendorg{)h“e\ \ Nﬂié\le code du fournisseur du contréleur.
reservgd{%\\ \ Résex¥é a un usage futur. La valeur de chaque octet est 0x00.
cortM%Se{Na \ c}sntient le nom du modele du contréleur.

cortVendoM \ contient le nom du fournisseur du contréleur.

cortVendorSpecifi\chwf{ contient les informations sur I'appareil spécifiques a un fournisseur.

5.3.14 TransientAck-PDU
5.3.14.1 falArHeader

Voir 5.3.1.

5.3.14.2 acks

Ce champ spécifie le nombre de ackData. La valeur est 1.

5.3.14.3 ackData
5.3.14.3.1 nodeNumber

Ce champ contient le numéro de nceud.
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5.3.14.3.2

reserved1

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.14.3.3

connectioninfo

Ce champ contient les informations de connexion du f-transientData-PDU recu. La plage de
valeurs est 0x01..0xFF.

5.3.14.3.4 dataSubType
Si le =
type de trame est 0x25, la valeur 0x0000 est fixée.

5.3.14.3.5

ret

Ce cHamp indique le résultat de la réponse a la demande du.f-tra
indiquje un résultat normal; une valeur autre que 0 indique le ca

5.3.14.4

Voir 53.2.7.

5.3.19 Transient2-PDU

dcs

5.3.18.1 falArHeader

Voir 5/ 3.1.

5.3.1.2 |

Ce chpmp spécifie la lony Ses RO a data (en octets).
5.3.15.3 rese@

Ce chpmp est résg 3 ~La valeur de chaque octet est 0x00.
5.3.19.4 tp

La significatien\deXxshaqu

Bits 7..4x
Bits, 330"

bit de ce champ est la suivante:

Indique le type. La valeur est 0.

Indique le numéro de séquence.

- Si le

cu. 0
alie.

5.3.15.5

fno

La signification de chaque bit de ce champ est la suivante:

Bit 7: Indique l'identification de la premiére trame. Une valeur de 0 indique que la

trame est une trame sans début. Une valeur de 1 indique que la trame est une
trame support.

Bits 6..0: Indique le numéro de trame divisée. Une valeur de 0 indique 'absence de

division. Une valeur de 1 a 7 indique le numéro de trame divisée. Le numéro
de trame divisée diminue de fagon séquentielle, en commencgant par le méme
numéro que le nombre de divisions.

Exemple Si une trame est divisée en trois, les numéros de trame divisée sont
envoyés dans l'ordre suivant: 3, 2, 1.
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.6 dt

La signification de chaque bit de ce champ est la suivante:

Bit 7: Indique la priorité. 0 indique une priorité basse; 1 indique une priorité haute.

Bit 6: Indique la présence d’'une trame de réponse. Si la valeur est 0, cela signifie
qu’une trame de réponse est requise. Si la valeur est 1, cela signifie qu’aucune
trame de réponse n’est nécessaire.

Bits 5-0: Réservé a un usage futur.
5.3.1
Ce chpmp spécifie le numéro de nceud du noeud qui procéde au transfert e réseal
si le njceud de destination se trouve dans un réseau différent.
5.3.18.8 sa

Ce chpmp indique le numéro de nceud du nceud source.

5.3.15

Ce chpmp spécifie le type d’application de destinatia

.9 dat

est e a 0x22.

5.3.15.10 sat

Ce chpmp indique le type d’application sox ) ée a 0x22.

5.3.19.11 dmf

Ce chpmp spécifie la destimati adution. Les valeurs utilisées sont conf
au Tapleau 49.

ion du module d’exécution

o

local

brmes

Valeur /\ » Description

0x(

\Qu}e@ Mdule

0x(

N\
1 \ A\ Avseiniu controleur

0x(

2 < \ \‘ k\éservé a un usage futur

0x(

3..0x}l\\ \ AU sein d'un autre module

5.3.15

12 smf

Ce champ spécifie la source du module d’exécution. Les valeurs utilisées sont conformes
au Tableau 49.

5.3.15.13 dna

Ce champ spécifie le numéro de réseau du noeud de destination. La plage de valeurs est
0x00..0xEF et OxFE. 0x00 indique qu’aucun réseau n’est spécifié¢; OXFE indique le réseau par
défaut.

5.3.15.14 ds

Ce champ spécifie le numéro de nceud du nceud de destination cible de l'autre réseau
pendant le transfert.
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La signification de chaque bit de ce champ est la suivante:

Bits 15..10: Zone de spécification du systéme. Stocke le numéro du nceud de destination
cible.
Bits 9..0: Indique le numéro d’identification de destination cible.
5.3.15.16 sna

Ce champ indique le numéro de réseau du nceud source de démarrage. La plage de valeurs

est 0
spécif

5.3.15

Ce ch

00..0xEF et OxFE. 0x00 indique qu’aucun réseau n’est spécifig;

cation du réseau par défaut.

A7 ss

amp indique le numéro de nceud du nceud source de

pendgnt le transfert.

5.3.15.18 sid
La signification de chaque bit de ce champ est la suivanfe]
Bits 15..10: Zone de spécificatig
démarrage.
Bits 9..0: Indique le numéro d’ide
5.3.1819 1

Ce ch

5.3.14.20 ct Q

Bmp spécifie

Ce ch

amp spécifie la loh

N

type.de

bleau 50 — Type de commande

OxFE

indid

ue la

Eseau

hu 50.

/\ﬁa@\\r \\ Description
0xqo \ \ \/b?on applicable
oxd1..0x03 > Réservé a un usage futur
0xQ4 Obtenir info d'accés mémoire
0x(Q5:0%x07 Réservé a un usage futur
0x08 Run (Exécution)
0x09 STOP (Arrét=
0x0A..0x0F Réservé a un usage futur
0x10 Lire mémoire
0x11 Réservé a un usage futur
0x12 Ecriture dans la mémoire
0x13..0x5F Réservé a un usage futur
0x60..0x7F Spécifique au fournisseur
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5.3.15.21 rsv

Réservé a un usage futur.

5.3.15.22 aps
La signification de chaque bit de ce champ est la suivante:

Bits 15..11: Indique le numéro de tache attribué a la tache. La plage de valeurs est 0..255.

Bits 8..0: Indique le numéro d’identification de I'application source de démarrage. La
plage de valeurs est 0..255.

5.3.15I.23 rsts

Ce cHamp est utilisé pour les réponses uniquement. La significat asg kit [est la

suivante:
Bits15..12: Définition du fournisseur
Bits 11..8: Emplacement d’occurrence d’erreur
Bit 7: Crit.icité d’erreur. 0 indique une erreur d ne erreur
majeure.
Bits 6..0: Code d'erreur

5.3.15.24 donnée

Voir 5{2.12.23.

5.3.19.25 dcs

Voir 53.2.7.

5.3.16
5.3.14.
Voir 5

5.3.14.

Ce ch pctets

est 0x

5.3.16.3.” paramid

5.3.16.3.1 Vue d'ensemble

Ce champ contient l'identification du parameétre. Une valeur de 0 indique une instruction de
rejet de parametre.

5.3.16.3.2 date

La signification de chaque bit des éléments de ce champ est la suivante:

Bits 31..28 Jour (dizaines)
Bits 27..24 Jour (unités)
Bits 23..20 Mois (dizaines)

Bits 19..16 Mois (unités)
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Bits 15..12 Année (dizaines)
Bits 11..8 Année (unités)
Bits 7..4 Année (milliers)
Bits 3..0 Année (centaines)

5.3.16.3.3 timeNodeld

La signification de chaque bit des éléments de ce champ est la suivante:

Bits 31..24 Numéro de nceud de source de réglage
Bits 23..20 Secondes (dizaines)

Bits 19..16 Secondes (unités)

Bits 15..12 Minutes (dizaines)

Bits 11..8 Minutes (unités)

Bits 7..4 Heure (dizaines)

Bits 3..0 Heure (unités)

5.3.14.3.4 Somme de controle

Ce cHamp contient la valeur sum-chg
maitrg.

ns détenus par la gtation

5.3.14.4 reserved3

Ce chpmp est réservé a u . v aque octet est 0x00.

5.3.14.

Voir 5

5.3.17
5.3.17.

Voir 5

5.3.17.

Ce chpmp,contientNa/spécification du paramétre. La signification de chaque bit est la sujvante:

Bits 7..3: Réservé a un usage futur. La valeur est 0.

Bit 2: Réglage du paramétre commun. 0 indique que le parameétre n’est pas valide; 1
indique que le parameétre est valide.

Bit 1: Réglage de la commande de fonctionnement. 0 indique que le paramétre n’est
pas valide; 1 indique que le paramétre est valide.

Bit 0: Réglage du numéro de noeud et du numéro de réseau. 0 indique que le
paramétre n’est pas valide; 1 indique que le paramétre est valide.
5.3.17.3 addressOrder
5.3.17.3.1 Vue d'ensemble

Ce champ est utilisé si le bit 0 de paramSetFlag indique un paramétre valide. Le champ n’est
pas utilisé et la valeur est 0 si paramSetFlag indique un paramétre invalide.
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5.3.17.3.2 assignedNetNumber

Ce champ spécifie la valeur de réglage du numéro de réseau. La plage est 1..239.

5.3.17.3.3 assignedNodeNumber

Ce champ spécifie la valeur de réglage du numéro de nceud.

5.3.17.4 cmdOrder

5.3.17.4.1 Vue d'ensemble

Ce chpmp est utilisé si le bit 1 de paramSetFlag indique un paramétre vali
pas ufilisé et la valeur est 0 si paramSetFlag indique un paramétre invalid

5.3.171.4.2 CMD
La signification de chaque bit des éléments de ce champ est Ia

Bits 23..20:
Bit 19:

gn de la station. 0 indique que le type de nceud est invalide et que la
yission cyclique n’est pas effectuée.

Bits 3..0x Réservé a un usage futur. La valeur est 0.

5.3.171.4:3” nodeType

Le chamy

Bit 18:

Bit 17:

Bit 16:
a station esclave reflete I’état de ce réglage dans le
myStatus-PDU.

Bits 15..5: 2 ge futur. La valeur est 0.

Bit 4: ique si leNjype de noeud est valide, tel que déterminé par comparaison des

Voir 5.3.1.3.3.

5.3.17.5 cyclicParameter

5.3.17.5.1 Vue d'ensemble

n’est

Ce champ est utilisé si le bit 2 de paramSetFlag indique un réglage. Le champ n’est pas

utilisé et la valeur est 0 si paramSetFlag indique une absence de réglage.

5.3.17.5.2 paramld

Voir 5.3.16.3.
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5.3.17.5.3 reserved1

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.17.5.4 masterStatus
La signification de chaque bit des éléments de ce champ est la suivante:

Bits 15..1: Réservé a un usage futur. La valeur est 0.

Bit 0: Fonction de garantie de nceud. 0 indique que le noeud n’est pas garanti; 1
indique que le nceud est garanti. Utilisation par la station maitre pour indiquer
a la station esclave si la station maitre possede une fonction de garantie de
noeud.

5.3.17.5.5 rySeqNumber

La signification de chaque bit des éléments de ce champ est la s

Bit 7: Réservé a un usage futur. La valeur est 0.
Bits 6..0: Numéro de séquence de cyclicDataRY-PD ge de’valeurs est
1..127.

5.3.17.5.6  ryBothEndsValidity

Ce cHamp indique s’il convient de refié € partagée les quatre premiers
octets| et les quatre derniers octets de e par ryDataSize et ryOffset daps les
valeurs cycData du cyclicDataRY-PDU > ' uméro de séquence spécifieé par
rySeqNumber. Si les valeups ryDataSi spécifiées de sorte que les dopnées

chevauchent plusieurs pe derniers octets sont inclus dans le

dernigr cyclicDataRY-
La signification @
Bit 7:
Bit 6:

Bit &;

‘activation; 0 indique la désactivation.

Bit 3¢ Informations du quatrieme octet a partir du début activées. 1 indique
I'activation; 0 indique la désactivation.

Bit 2- Informations du troisieme octet 3 partir du début activées 1 indique
I'activation; 0 indique la désactivation.

Bit 1: Informations du deuxiéme octet a partir du début activées. 1 indique
I'activation; 0 indique la désactivation.

Bit 0: Informations de I'octet initial activées. 1 indique I'activation; 0 indique la

désactivation.

5.3.17.5.7 ryDataSize

Ce champ spécifie la taille des données a refléter dans la mémoire partagée parmi les valeurs
cycData du cyclicDataRY-PDU spécifiées dans rySeqNumber, depuis 'adresse précisée dans
ryOffset. La valeur est spécifiée en unités de quatre octets. Les quatre octets initiaux et les
quatre derniers octets spécifiés dans ryBothEndsValidity sont aussi inclus dans la taille.
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En fonction des valeurs de ryDataSize et ryOffset, la valeur reflétée dans la mémoire
partagée, avec le cyclicDataRY-PDU spécifié dans rySeqNumber comme début, peut
chevaucher plusieurs cyclicDataRY-PDU.

5.3.17.5.8 ryOffset
Ce champ spécifie le début de la zone parmi les valeurs cycData du cyclicDataRY-PDU a

refléter dans la mémoire partagée, en octets depuis le début de cycData. La valeur est
spécifiée en unités de quatre octets.

En fonct|on des valeurs de ryDataS|ze et ryOffset la valeur refletee dans Ia mémoire

partagée peut
cheva cher plu3|eurs cyclchataRY PDU
5.3.17.5.9 reserved2
Ce chpmp est réservé a un usage futur. La valeur de chaque ocjet e 008
5.3.11.5.10 rwwSeqNumber
Ce chpmp est défini comme suit:

Bit 7: Réservé a un usage futur. La val

Bits 6..0: Numéro de séquencé

est 1..127.

5.3.17.5.11 reserved3
Ce chpmp est réservé a
5.3.17.5.12 rwwDataSize
Ce ch tEnt le
nume 8 ageée a
partir ’ & S rww fset. La valeur est spécifiée en unités de quatre oftets.
En fo yDataSize et rwwOffset, la valeur reflétée dans la mémoire
partagé XWw-PDU spécifié dans rwwSegNumber comme début| peut
cheva DataRWw-PDU.
5.3.11.5.
Ce chpmp spécifie le début de la zone a refléter dans la mémoire partagée parmi les vpleurs
ccheJta du cyclicDataRWw-PDU présentant le numéro de séquence spécifié | dans

rwwSegNumber, avec un décalage par rapport au début de cycData. La valeur est spécifiée
en unités de quatre octets.

En fonction des valeurs de rwwDataSize et rwwOffset, la valeur reflétée dans la mémoire
partagée, avec le cyclicDataRWw-PDU spécifié dans rwwSegNumber comme début, peut
chevaucher plusieurs cyclicDataRWw-PDU.

5.3.17.5.14 reserved4

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.
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5.3.17.5.15 rxBothEndsValidity

Ce champ spécifie si les quatre premiers octets et les quatre derniers octets de la zone
spécifiée par rxDataSize et rxOffset parmi les valeurs cycData du cyclicDataRX-PDU

constituent la zone re

flétée depuis la mémoire partagée.

La signification de chaque bit est la suivante:

Bit 7: Informations du dernier octet activées. 1 indique I'activation; 0 indique la
désactivation.

Bit 6: Informations du deuxiéme octet a partir de la fin activées. 1 indique I'activation;
0 indique la désactivation.

Bit 5: Informations du troisiéme octet a partir de la fin activées. 1 indigue T"activation}
0 indique la désactivation.

Bit 4: Informations du quatrieme octet a partir de la fin activées
I'activation; 0 indique la désactivation.

Bit 3: Informations du quatrieme octet a partir du début agtivé
I'activation; 0 indique la désactivation.

Bit 2: Informations du troisiéme octet a partir du débutactivée
I'activation; 0 indique la désactivation.

Bit 1: Informations du deuxiéme octet a partjr
I'activation; 0 indique la désactivation.

Bit O: Informations de I'octet initial actjveg

5.3.171.5.16 rxDataSize

désactivation.

Ce champ spécifie la taillg cyclicDataRY-PDU reflétées
mémaire partagée a l'aie ~ S ans rxOffset comme début. Les
premiers octets et lesyqua i ifiées dans rxBothEndsValidity sont

inclus|dans la taille.

.5.17 rx@

5.3.17

Ce ch
reflété

5.3.17.

Ce ch

5.3.171.519. rwrDataSize

par la
uatre
aussi

-PDU

Ce champ indique la taille parmi les valeurs cycData du cyclicDataRY-PDU reflété par la
meémoire partagée a l'aide de I'adresse spécifiée par rwrOffset comme début. La valeur est
spécifiée en unités de quatre octets.

5.3.17.5.20 rwrOffset

Ce champ spécifie le début de la zone reflétée par la mémoire partagée parmi les valeurs
cycData du cyclicDataRWr-PDU, avec un décalage par rapport au début de cycData. La

valeur est spécifiée e

n unités de quatre octets. La valeur des bits 1..0 est 0.

5.3.17.5.21 reserved6

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.
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5.3.17.5.22 masterWatchTimer
Ce champ spécifie la valeur de réglage de MasterWatchTimer.
Bit 15: Réservé a un usage futur. 0 est utilisé.

Bits 14..0: Valeur de réglage de MasterWatchTimer. La plage de valeurs est 1..32 767.
L'unité est 400 ps.

5.3.17.5.23 reserved?7

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.171.5.24 cmRyBothEndsValidity

station locale. Si les valeurs cmRyDataSize et cmRyOffset soRt spewsifié
données chevauchent plusieurs cyclicDataRY-PDU, eiers octets sont
dans le dernier cyclicDataRY-PDU.

La signification de chaque bit est la suivante:

Bit 7: Informations du de
désactivation.

euxieme octet a partir du début activées. 1 indique
0 indique la désactivation.

5.3.17.

Ce chpmprspécifie la taille des données a refléter dans la mémoire partagée parmiles v

miers
ODffset
vec la
e les
inclus

Bleurs

RY tramsmisesparta—statiommattre;depuis tadresse précisée dansecmRyOffset—tes
premiers octets et les quatre derniers octets spécifiés dans cmRyBothEndsValidity sont
inclus dans la taille. Ce champ est utilisé par la station locale uniquement.

5.3.17.5.26 cmRyOffset

uatre
aussi

Ce champ spécifie le début de la zone parmi les valeurs RY transmises par la station maitre a
refléter dans la mémoire partagée, en octets depuis le début de RY. La valeur est spécifiée

en unités de quatre octets. Ce champ est utilisé par la station locale uniquement.

5.3.17.5.27 reserved8

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.
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5.3.17.5.28 cmRwwDataSize

Ce champ spécifie la taille parmi les valeurs RWw transmises par la station maitre a refléter
dans la mémoire partagée, depuis l'adresse précisée dans cmRwwOffset. La valeur est
spécifiée en unités de quatre octets. Le champ est utilisé par la station locale uniquement.

5.3.17.5.29 cmRwwOffset

Ce champ spécifie le début de la zone a refléter dans la mémoire partagée parmi les valeurs
RWw transmises par la station maitre, avec un décalage par rapport au début de RWw. La
valeur est spécifiée en unités de quatre octets. Le champ est utilisé par la station locale
uniquement.

5.3.171.5.30 reserved9

Ce chpmp est réservé a un usage futur. La valeur de chaque octet

5.3.17.5.31 cmRxBothEndsValidity

Ce champ spécifie si les quatre premiers octets et les<quat \ers octets de lal zone
spécifiée par cmRxDataSize et cmRxOffset parmi les—ve z sey0ir par la gtation
maitrg depuis une station esclave et construites au/niv > ion maftre doivent étre
reflét§s dans la mémoire partagée. Le champ est utilisg ocale uniquemegnt. Si
les vpleurs cmRyDataSize et cmRyQffset s > ié e_sorte que les dophnées

chevajuchent plusieurs cyclicDataR s _gctets sont inclus dans le
dernigr cyclicDataRX-PDU.

La siglnification de chaque bit est la sujvan
Bit 7:
Bit 6:
Bit 5:
Bit 4:
Bit 3:

stivatiqn; @ indique la désactivation.

ations du troisiéme octet a partir du début activées. 1 indique
ation; 0 indique la désactivation.

Bit 1: nformations du deuxiéme octet a partir du début activées. 1 indique
activation; 0 indique la désactivation.
Bit,0: Informations de I'octet initial activées. 1 indique I'activation; 0 indique la

désactivation.

5.3.17.5.32 cmRxDataSize

Ce champ spécifie la taille des données a refléter dans la mémoire partagée parmi les valeurs
RX transmises par une station esclave a la station maitre et construites au niveau de la
station maftre, depuis I'adresse précisée dans cmRxyOffset. Les quatre premiers octets et les
quatre derniers octets spécifiés dans cmRxBothEndsValidity sont aussi inclus dans la taille.
Ce champ est utilisé par la station locale uniquement.

5.3.17.5.33 cmRxOffset

Ce champ spécifie le début de la zone a refléter dans la mémoire partagée parmi les valeurs
RX transmises par une station esclave a la station maitre et construites au niveau de la
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station maitre, en octets depuis le début de RX. Le champ est utilisé par la station locale
uniquement. La valeur est spécifiée en unités de quatre octets. La valeur des bits 1..0 est 0.

5.3.17.5.34 reservedi10

Ce champ est réservé a un usage futur. La valeur de chaque octet est 0x00.

5.3.17.5.35 cmRwrDataSize

Ce champ spécifie la taille des données a refléter dans la mémoire partagée parmi les valeurs
RWr transm|ses par une station esclave a la station maitre et constrwtes au niveau de la
statio dresse precises parc A SE e champest utilise p a-station

Ce ch hleurs
RWr de la
statiop maitre, avec un décalage par rapport au début de 8 [par la
station locale uniquement. La valeur est spécifiée en uni octets. La valelir des
bits 1).0 est 0.

5.3.17.6 dcs

Voir 5[3.2.7.

5.3.18§ Timer-PDU

5.3.14.1 falArHeader

Voir 5[3.1.

5.3.14.2 time@ée

Ce chlamp contient’ |« vals teur en unités de 15,258 789 062 5 us, en ufjilisant
le 1er|janvier 2000\08 point de référence.

5.3.14.

Ce chpmp est rés&gyé-a un usage futur. La valeur de chaque octet est 0x00.

5.3.14.

Voir 5[3.,2\7)

6 Structure du diagramme d’états de protocole FAL

Le diagramme d’états de protocole FAL comprend trois diagrammes d’états de protocole, tel
gu’indiqué a la Figure 17. Un diagramme d’états de protocole comprend, dans 'ordre depuis
le c6té couche liaison de données, un data link layer mapping protocol machine (DMPM,
diagramme d’états de protocole de mapping de liaison de données), un application
relationship protocol machine (ARPM, diagramme d’états de protocole de mapping
d’application) et un FAL service protocol machine (FSPM, diagramme d’états de protocole de
services de la FAL).

Le réle du FSPM consiste a recevoir des primitives de service des utilisateurs de la FAL et a
convertir les primitives en primitives internes, a sélectionner un ARPM (diagramme d’états de
protocole de mapping d’application), a recevoir les primitives internes de I'ARPM et a
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convertir ces derniéres en primitives de service de la FAL et a les transmettre aux utilisateurs
de la FAL.

Le role de ’ARPM consiste a convertir les primitives de service entre ’ARPM et le DMPM.

Le r6le du DMPM est le mapping dans la couche de liaison de données.

FAL Service FAL Service
Reqg/Res Primitives Ind/Cnf Primitives
FAL

FSPM
ARPM Service >
Reg/Res Primitives

\
ARPM

N
DMPM Service DW
Reg/Res Prlmltlves 7In /CR{ Primitives
<\Q<@Phi V)

DL Serwce DL Service
Req/ Ind/Cnf Primitives
DamnW&>¥\ Q\\\\\Jf/

A@\XQV

Ials Francgais

FAL Ser<ce \ \ > Services FAL
Qeg/ﬁés\P\mih\\Qs\ \ Primitives Req/Res
hd/Chf Primiives\ N/ Primitives Ind/Cnf

\RPM Serv\l‘cK B Service ARPM

DMPM Service Service DMPM

D[\Sérvice Service DL

FAL FAL

FSPM FSPM

ARPM ARPM

DMPM DMPM

Data Link Layer Couche liaison de données

Figure 17 — Relations entre les diagrammes de protocole
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7 Machine de protocole FSPM

71 Vue d'ensemble

Le FSPM offre une interface aux utilisateurs de la FAL. Il procéde au mapping entre les
services des utilisateurs de la FAL et les services internes de la FAL.

7.2 Type C de FSPM

7.21 Vue d'ensemble

o . . y s i . . .
Le FSEBM r\r\mrr_\ranrl trois nggrammnc d’états _de I_r_\rr\i'r\r\r'\ln données r\\]/r\llqlloe, données

acyclifjues et gestion. La relation entre les diagrammes d’états de protocpte est indiquée a la

Figurg 18.
A O

FSPM N >

\ 4
ManagementQ\
A A

Z\cyclic Dat!1< <(\ N cIicDa‘t'a
A \A ) A
T e
| égende (\ \/> s

late >

O N

FSPM FSPM
A\ )

Francgais

/Ianagem;nt\ Gestion

Acyclic Ifgta \ \ ) Données acycliques

)y{c%\ \‘ \ Données cycliques

\RPM S o\ \ ARPM

\) Figure 18 — Structure du type C de FSPM

Les piimitives suivantes sont envoyées par l'utilisateur de la FAL au FSPM

Write Cyclic Data.req
Read Cyclic Data.req
Send Acyclic Data.req
Request Acyclic Data.req
Request Acyclic Data.rsp
Get Attribute.req

Get Attribute.rsp

Set Attribute.req

Set Attribute.rsp

Les primitives suivantes sont envoyées par le FSPM a l'utilisateur de la FAL.
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Read Cyclic Data.cnf
Get Attribute.ind

Get Attribute.cnf

Set Attribute.ind

Set Attribute.cnf

Send Acyclic Data.ind
Request Acyclic Data.ind
Request Acyclic Data.cnf

- 325 -

7.2.2 FSPM

7.2.2.1

La defscription détaillée du diagramme d’états des données cycli

Cyclic data (données cycliques)

Tablegau 51.
Tableau 51 — Table d’états des données.cycligue
N Etat actuel Evénement ICondi}}é = Nﬁn\\ \ Etat suivapt
ACTIVE Write Cyclic(Datd.réq D4 ACTIVE
Upd{(é%)lé/{bg;%d W rd@ata;
T Update.re
y ACTIVE J Updatexind \_/ ACTIVE
Update BMCM Data.
ACTIVE R\s@yclic abareq ACTIVE
N Qﬁ@(:yn\g&lcnf(mt> Data, WordCM Data)
7.2.2.
La de h) est
indiqu
d’états des données acycliques (Acyclic data)
N Evénement /Condition => Action Etat suivapt
Send Parameter 1.req ACTIVE
AC S;:d.req
y ACTIVE AC Send.ind(Data) ACTIVE
7 Command == Send Parameter 1
Send Parazr':eter 1.ind
3 ACTIVE Send Parameter 2.req ACTIVE
AC S;:d.req
4 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Send Parameter 2
Send Par;r:eter 2.ind
5 ACTIVE Get System Info.req ACTIVE
AC S;:d.req
6 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Get System Info
=>
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N Etat actuel Evénement /Condition => Action Etat suivant

Get System Info.ind

7 ACTIVE Get System Info.rsp ACTIVE
=>
AC Send.rsp
8 ACTIVE AC Send.cnf(Data) ACTIVE

/ Command == Get System Info
=>
Get System Info.cnf

9 ACTIVE Get Memory Access Info.req ACTIVE
AC S;:d.req

1P ACTIVE AC Send.ind(Data) ACTIVE

/ Command == Get Memory Access Info
Get Memory ;Zcess Info.ind; /\C((

il ACTIVE Get Memory Access Info.rsp W
AC S;:d.rsp

1P ACTIVE AC Send.cnf(Data & ACTIVE

/ Command == Get Memory Acsess
=>
Get Memory Acy@o\m

1B ACTIVE ACTIVE
1§ ACTIVE ACTIVE
16 ACTIVE ACTIVE
[\ N\ AC Senhd.rsp
16 ACTIME AB Send.cnf(Data) ACTIVE
mmand == Run
=>
/\ Run.cnf
1 AC Stop.req ACTIVE

=>

/\ \ AC Send.req

18 CTIVER N AC Send.ind(Data) ACTIVE

< / Command == Stop
Sto_p>.ind
10 AC\MQ) Stop.rsp ACTIVE
AC S;:d.rsp
2 ACTIVE AC-Semdcnftbata) ACTIVE

/ Command == Stop
=>
Stop.cnf

21 ACTIVE Line Test.req ACTIVE
=>
AC Send.req

22 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Line Test
=>
Line Test.ind

23 ACTIVE Line Test.rsp ACTIVE
=>

AC Send.rsp

24 ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Line Test
=>
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N Etat actuel Evénement /Condition => Action Etat suivant
Line Test.cnf
25 ACTIVE Read Memory.req ACTIVE
AC S;:d.req
26 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Read Memory
Read M;:’nory.ind
27 ACTIVE Read Memory.rsp ACTIVE
AC S;:d.rsp
2B ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Read Memory
Read M;Tnory.cnf A\
2b ACTIVE Write Memory.req W
AC S;:d.req <\
3p ACTIVE AC Send.ind(Data \ 3 ACTIVE
/ Command == Write Menmary
Write M;:n ry.ich
af ACTIVE Write W ACTIVE
AEENN
3p ACTIVE A Datan__/ ACTIVE
/ ma < \Write Memory
(M M .c

X

7.2.2.38 Gestion
La depcription detailéend ggramme. d 8tatg’ de gestion (Management) est indiquée dans le
Tablegau 53.
M b d’états de gestion (Management)
N {tat\aeQe\l > Evénement /Condition => Action Etat suivapt
<W NS Get Attribute.req ACTIVE
=>
Get Attribute.ind
] Am) Get Attribute.rsp ACTIVE
=>
Get Attribute.cnf
ACHVE Set-Attributereq ACHVE
=>
Set Attribute.ind
4 ACTIVE Set Attribute.rsp ACTIVE
=>
Set Attribute.cnf

7.3 Type F de FSPM

7.3.1

Vue d'ensemble

Le comprend cinq diagrammes d’états de protocole: Cyclic data (données cycliques), Acyclic

data (données acycliques),

Management (gestion), Synchronization (synchronisation) et

Measurement (mesure). La relation entre les machines de protocole est indiquée a la
Figure 19. La ligne continue représente un probléme de service et la ligne en pointillés
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représente une liaison entre les machines de protocole qui utilisent notamment des
parametres

A 4 A 4 A
FSPM
\ 4
Management
+ T + T A + T + T
e T4 e s LT 1
(‘yr\!ir\ Data 'A_r\yr\!iﬁ Data Q\Jlnr*hrnni791'inn Measurement
3 7 7'y 7y /\\/\\
A 4 \ 4 \ 4 v /‘! ( \
ARPM

AN
RS

Anglais ﬁ&u;}\s\/

ESPM FsPy S
Mlanagement ?é\‘\t?b\ry/ A

Cyclic Data ( %on&ées r(ycli@s ‘\/
\cyclic Data \Qonr\égs aw_u/eﬁl
bynchronization ﬁ \iywro}iiation
Mleasurement \ & MN’W

\RPM 4 ( LARPM

type F de FSPM
Les pfimitives se

RX_Ld.req
RX_Skt.
RX_Rpset.r
RX_RE
RX_Write.r
RY_Ld.req
RY_Sgt,req
RY_Reset.req
RY_Read.req
RY_Write.req
RWr_Ld.req
RWr_Set.req
RWr_Reset.req
RWr_Read.req
RWr_Write.req
RWw_Ld.req
RWw_Set.req
RWw_Reset.req

Autilisateur de la FAL au FSPM.
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RWw_Read.req
RWw_Write.req

Get Attribute.req

Set Attribute.req

Get Memory Access Info.req
Get Memory Access Info.rsp
Run.req

Run.rsp

Stop.re¢

Stop.nsp

Read Memory.req
Read Memory.rsp
Write Memory.req
Write Memory.rsp
Vendqr Command.req
Vendqr Command.rsp

Distrigute Node Info.req
Get Siatistics.req
Get Siatistics.rsp
Get Npde Info Detail.req
Get Npde Info Detail.rsp

AC Data.req
AC Data.rsp
AC D4ta ND.req

AC Da3ta ND.rspQ
Start Measure.req
Get Offset.req

Les primitjve 9 oyées par le FSPM a l'utilisateur de la FAL.

RX_Ld.cn
RX_Rpad.cnf
RY_Ld.cnf

RY_Rtad.cnf

RWr_Ld.cnf

RWr_Read.cnf

RWw_Ld.cnf
RWw_Read.cnf

Get Attribute.cnf

Set Attribute.cnf

Get Memory Access Info.ind
Get Memory Access Info.cnf
Run.ind

Run.cnf
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Stop.ind

Stop.cnf

Read Memory.ind
Read Memory.cnf
Write Memory.ind
Write Memory.cnf
Vendor Command.ind
Vendor Command.cnf
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Distriptte-Node—+tnfo-ind
Get Siatistics.ind
Get Siatistics.cnf
Get Npde Info Detail.ind
Get Npde Info Detail.cnf
AC Data.ind
AC Data.cnf
AC Data ND.ind
AC Data ND.cnf
Synchroous Triger.ind
Start Measure.cnf
Get Offset.cnf
7.3.2 FSPM
7.3.2.1 données ¢
La defscription dgtajlé indiquée dans le
Tablegu 54. @
N g{at\aq\u\el \ \ Evénement /Condition => Action Etat suivapt
< CT VE\ Ld.req(Type, Address) ACTIVE
&\> Ld.cn_f(>Data)
} W Set.req(Type, Address) ACTIVE
met a jour les valeurs RX, R;,>RY, RWr ou RWw spécifiées
dans le Type.
CT Update req(Type Address 11
3 ACTIVE Reset.req(Type, Address) ACTIVE
met a jour les valeurs RX, RY_,>RY, RWr, ou RWw spécifiées
dans le Type.
CT Update.req(Type, Address, 1, 1)
4 ACTIVE Read.req(Type, Address, Size) ACTIVE
Read.c_n>f(Data)
5 ACTIVE Write.req(Type, Address, Size, Data) ACTIVE
met a jour les valeurs RX, RY_,>RY, RWr, ou RWw spécifiées
dans le Type.
CT Update.req(Type, Address, Size, Data)
11 ACTIVE CT Update.ind(Type, Offset, Size, Data) ACTIVE
met a jour les valeurs RX, RY_,>RY, RWr, ou RWw spécifiées
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N Etat actuel Evénement /Condition => Action Etat suivant

dans le Type.

7.3.2.2 données acycliques

La description détaillée du diagramme d’états des données acycliques (Acyclic Data) est
indiquée dans le Tableau 55.

Tableau 55 — Table d’états des données acycliques (Acyclic data)

N—TEtatactust Ev = —Etatsutvant
ACTIVE Get Memory Access Info.req ACTNE
AC S;:d.req /\<\( (
) ACTIVE AC Send.ind(Data) W
Command == Get I\ilemory Access(Info
Get Memory ;Zcess Inférb,\ \
ACTIVE ~X ACTIVE
4 ACTIVE ACTIVE
Co
k ACTIVE R ACTIVE
NN %S nd)eq
q ACTIVE N Wnd(Data) ACTIVE
\/k C man/d == Run
=>
Q Run.ind
ACTI \\\/> Run.rsp ACTIVE
{% AC S;:d.rsp
AN \> AC Send.ind(Data) ACTIVE
< Comman/d == Run
&& Request type == Server Response
Ru;1.>cnf
ACTIVEY Stop.req ACTIVE
AC S;:d.req
10 ACTIVE AC Send.ind(Data) ACTIVE
Commam/:l == Stop
&& Request type == Client Response
Sto=p>.ind
11 ACTIVE Stop.rsp ACTIVE
AC S::d.rsp
12 ACTIVE AC Send.cnf(Data) ACTIVE
Comman(lj == Stop
&& Request type == Server Response
Sto=p>.cnf
13 ACTIVE Read Memory.req ACTIVE
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N Etat actuel Evénement /Condition => Action Etat suivant
=>
AC Send.req
14 ACTIVE AC Send.ind(Data) ACTIVE
Command ==/Read Memory
&& Request type == Client Request
Read M::’nory.ind
15 ACTIVE Read Memory.rsp ACTIVE
AC S::d.rsp
1 ACTIVE AC Send.ind(Data) ACTIVE
Command ==/Read Memory
&& Request type =_= Server Response (
Read M_er>”nory.cnf
1 ACTIVE Wirte Memory.req \>C?K/E
=>
1B ACTIVE ACTIVE
1P ACTIVE ACTIVE
2p ACTIVE ACTIVE
P ite Memory.cnf
1 ACYIVE Mor Command.req ACTIVE
A AC S;:d.req
2p ACT(VE \/ AC Send.ind(Data) ACTIVE
Command == Véndor Command
&& Request type == Client Request
\ Vendor C(;;]mand.ind
2B ‘IVE Vendor Command.rsp ACTIVE
AC S;:d.rsp
i ACTIVE AC Send.’cnf(Data) ACTIVE
Command == V’endor Command
&& Request type == Server Response
Vendor C(;;]mand.cnf
25 ACTIVE Distribute Node Info.req ACTIVE
AC S;:d.req
26 ACTIVE AC Send.ind(Data) ACTIVE
Command == Dis/tribute Node Info
Distribute ﬁZde Info.ind
27 ACTIVE Get Statistics.req ACTIVE

=>

AC Send.req
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N Etat actuel Evénement /Condition => Action Etat suivant

28 ACTIVE AC Send.ind(Data) ACTIVE
/

Command == Get Statistics
&& Request type == Client Request
=>
Get Statistics.ind

29 ACTIVE Get Statistics.rsp ACTIVE
=>
AC Send.rsp
30 ACTIVE AC Send.ind(Data) ACTIVE
/

fa) ot Ctotiot:
SOmana oeTotatSticsS

&& Request type == Server Response
=>
Get Statistics.cnf

3 ACTIVE Get Node Info Detail.req \@E
=>
AC Send.req /\

P ACTIVE AC Send.ind(Data) N UKCTIVE
/

Command == Get Node Info~Detai
&& Request type = quest

=>

Get Node Inf Det@nd

3 ACTIVE Get Nodd Infy Befaj rs® ACTIVE
<\ CSe .rsp

3¢ ACTIVE ACTIVE

3k ACTIVE “AC-Pata.req ACTIVE
=>
(x AC Send.req
3p ACTIVE \) AC Data ND.req ACTIVE

=>

AC Send ND.req

3 TI s AC Send.ind(Data) ACTIVE
/
Command == AC Data
< && Request type == Client Request

=>
AC Data.ind

38 ACW AC Send.ind(Data) ACTIVE

/
Command == AC Send
&& Request type == Server Response
=>

AC Data.cnf

39 ACTIVE AC Data.rsp ACTIVE
AC S;:d.req

40 ACTIVE AC Data ND.rsp ACTIVE

=>
AC Send ND.req

7.3.2.3 Gestion

La description détaillée du diagramme d’états de gestion (Management) est indiquée dans le
Tableau 56.
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Tableau 56 — Table d’états de gestion (Management)
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N Etat actuel Evénement /Condition => Action Etat suivant
1 ACTIVE Get Attribute.req ACTIVE
Get Att?i?)ute.cnf
2 ACTIVE Set Attribute.req ACTIVE
Set Attr=iZute.cnf
7.3.2.4 Synchronization

La dgscription détaillée du diagramme d’états de Synchronization

indiquiée dans le Tableau 57.

Tableau 57 — Table d’états de Synchronization (;yn\ roni

ynch nisatiovL)

est

N Etat actuel Evénement /Condition => }c\l&\ \E;a{suiva ht
ACTIVE Syncronous Trlgger Inter mN ACTIVE
Syncronous T gger ind
7.3.2.p Mesure 6

La degcription détaillée du diagramme d’¢tats\de asure (mesure) est indiquée dpns le
Tablegu 58.
Table —-Aa surement (mesure)
N Etat actuel I ene e dition => Action Etat suivapt
AC t t Measure req ACTIVE
@ < \yrt Measure Internal.req
y ACT y Measure Internal.cnf(DATA) ACTIVE
<E\ Start Measu_re.cnf(DATA)
ACTN \) Get Offset.req ACTIVE
< \ \ Get Offset=|>nterna|.req
4 C%VE Get Offset Internal.cnf(offset) ACTIVE
Get Offse?.>cnf(offset)

8 Machine de protocole de relations AR (ARPM)

8.1
8.1.1

Type C d’ARPM

Vue d'ensemble

L’ARPM comprend quatre sous-protocoles. La structure de 'ARPM est indiquée a la Figure 20.
La ligne continue représente un probleme de service et la ligne en pointillés représente une
liaison entre les diagrammes d’états de protocole qui utilisent des parameétres et autres.
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FSPM

Y
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Connection Control
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Acyclic Transmission Cyclic Transmission
) )
1 1
I 1 /\(\
A 4 A 4 A 4

ARPM]

O\

DMPM

\

g

O\
X

(0™

Anglais U\ 7 ¢ Frapcais
ESPM N FS X )

Common Parameter Dist

PN

b&{trit;h@n desparametres communs

Acyclic Transmission

N‘B{Qis%n acyclique

(SN

Cyclic Transmission

AN

Tranésq%éon cyclique

Connection Control N

N
N

CoMe de connexion

ARPM

—ARPM

DMPM

I
N

?

DMPM

8.1.2

8.1.2.1

Le FS
paran
transmission aeyclique
émet pn seryice AC

Wcture
S on ( smission acyclique)

AC Send.req pour la transmission acyclique. La distributign des
énfet un service ACParamSend.req pour la transmission acycliqie. La
émet un service ACSend.ind pour le FSPM. La transmission acyclique
aramSend.ind pour la distribution des paramétres communs.

du type C d’ARPM

8.1.2.

Diagramme d’états de transmission acyclique

La description détaillée du diagramme d’états de transmission acyclique est indiquée dans le

Tableau 59.

Tableau 59 — Table d’états de "Acyclic transmission™ (transmission acyclique)

length(RemainingData) > 0 &&

(OutLoopState == Through || OutLoopState == Loopback)
=>

Data = CreateTransient1-PDU(RemainingData);

N Etat actuel Evénement /Condition => Action Etat suivant

1 IDLE / ACTicket == TRUE SENDER
SendCount;r>= MaxSend

2 SENDER / SendCounter != 0 && SENDER
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N Etat actuel Evénement /Condition => Action Etat suivant

OutPort.req(Transient1-PDU(Data));
SendCounter = SendCounter-1

3 SENDER / SendCounter != 0 && SENDER
length(RemainingData) > 0 &&
(OutLoopState !'= Through && OutLoopState != Loopback)
=>
CreateTransient1-PDU(RemainingData);
InPort.req(Transient1-PDU);

SendCounter = SendCounter-1

4 SENDER AC Send.req(Data) SENDER
/ SendCounter != 0 &&
(OutloopState == Through || Outl.oopState == | .oopback)
=>
Create Transient1-PDU(Data);
OutPort.req(Transient1-PDU);
SendCounter = SendCounter-1

L SENDER AC Send.req(Data)
/ SendCounter != 0 &&
(OutLoopState != Through && OutLoopStat
=>
CreateTransient1-PDU(
InPort.req(Transient1-P
SendCounter = Se ounter-

q SENDER / SendCou ers IDLE
ACT| /\\
] IDLE CRecetved(Transientd- PbU}) IDLE
<EZ&\Kk&?ra ient1-=
df

W

SENDER CRe ve WPDU) SENDER
/\ /\Rqa seta_(Tr sient1-PDU)
IDLE Wnswn& PDU) IDLE
C am Se>nd.ind(Data)
1p SE@ Recéived(Transient2-PDU) SENDER
=>

A C Param Send.ind(Data)

1h i0CE \}f{eceivedoataAvailable == TRUE IDLE

=>
AC Send.ind(Data);
ReceivedDataAvailable = FALSE

1 < \ND > / ReceivedDataAvailable == TRUE SENDER]
=>

AC Send.ind(Data);
ReceivedDataAvailable = FALSE

8.1.2.8 " Fonctions

Les fonctions activées lors de la transmission acyclique sont indiquées dans le Tableau 60.

Tableau 60 — Fonctions de transmission acyclique

Nom Description
Length (Longueur) Demande de taille d’argument
CreateTransient1-PDU Génération de Transient1-PDU. Si les données de I'argument dépassent

1 464 octets, Transeint1-PDU est généré a I'aide des 1 464 premiers octets.
Les données restantes sont considérées comme des RemainingData

ReassembleData Réassemblage des données divisées regues; datald est utilisé pour
I'identification des données. Si la taille des données regues est équivalente a
wholeDataSize, il est considéré que le réassemblage est terminé et que
ReceivedDataAvailable=TRUE.
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8.1.3 Cyclic transmission (Transmission cyclique)
8.1.3.1 Définition de primitive

Le FSPM émet un service CT Update.req pour la transmission cyclique. La transmission
cyclique émet un service CT Update.ind pour le FSPM.

8.1.3.2 Diagramme d’états de Cyclic transmission (transmission cyclique)

La description détaillée du diagramme d’états de Cyclic transmission (transmission cyclique)
est indiquée dans le Tableau 61.

NOTE | L’ordre d’envoi n’est pas spécifié pour BitCM, WordCM, OutCM1, OutCM2, InCM1

Tableau 61 — Table d’états de Cyclic transmission (transmi cligue)
N\
N Etat actuel Evénement /Condition => Action \ \ \été&\su&a ht

1 IDLE / CTicket == TRUE
=>
segno = 0;
UpdateWaiting = FAL
if length(BitCM) = 0 then Bj

if length(OutCM2) = 0
if length(laCM1) = Q\the
if lengti(InCM2)£ 0 the

INCNI2S = E;
2 Any (Any state) CT Update.retyDat

Jype, Offset Aéd.@ig,/éize, Data) Any (no charge)
Update(Data Me%ss, Size, Data)
3 Any (Any state) CT Update.r: (Dé‘@e, s\et/(:ldress, Size, Data) Any (no charjge)
N /\@ate\(;\aQ/pe, Off_> Address, Size, Data)
4 SENDER [Updatewsafing == TRUE SENDER
Q W , Off:;t Address, Size, Data);
pdateWaiting = FALSE

5 SEND \/BitCMSent = TRUE && BitCMSENDER
Cyclic Control == Running &&
(OutLo te == Through || OutLoopState == Loopback)
=>

CreateCyclicDataB-PDU(seqno, BitCM);
OutPort.req(CyclicDataB-PDU);

\ seqno = seqno + 1

6 EﬁDE / BitCMSent != TRUE && BitCMSENDER
Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
(‘n::suh:(‘yr\lir\ﬁsuf:uR.DﬁlI('::::qnhY Rif(‘l\/l);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

7 BitCMSENDER / length(RemainingBitCM) > 0 && BitCMSENDER
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataB-PDU(seqno, BitCM);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

8 BitCMSENDER / length(RemainingBitCM) > 0 && BitCMSENDER
(OutLoopState != Through && OutLoopState !=
Loopback)

=>
CreateCyclicDataB-PDU(seqno, BitCM);
InPort.req(CyclicDataB-PDU);
seqgno = seqno + 1

9 BitCMSENDER / length(RemainingBitCM) == SENDER

=>
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Etat actuel

Evénement /Condition => Action

Etat suivant

BitCMSent = TRUE

10

BitCMSENDER

CT Update.req(Data Type, Offset Address, Size, Data)
=>

UpdateWaiting = TRUE

BitCMSEND

ER

11

SENDER

/ WordCMSent != TRUE &&
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataW-PDU(segno, WordCM);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

WordCMSENDER

12

SENDER

/' WordCMSent T= TRUE &&

Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>

CreateCyclicDataW-PDU(segno, WordCM)\

WordCMSEN

ER

13

WordCMSENDER

InPort.req(CyclicDataB-PDU);
seqno = seqno + 1 (\
X

/ length(RemainingWordCM

CreateCyclicDataW-PD
OutPort. req(CycIi

WordCMSEN

DER

14

WordCMSENDER

WordCMSEN

DER

15

WordCMSENDER

g (R aini ordCM) ==
ent = TRUE

SENDER

16

DN
Wordm@x

(634V] . q( ype, Offset Address, Size, Data)
pdateWaltlng TRUE

WordCMSEN

DER

17

/ OutCM1Sent != TRUE&&
Cycllc Control == Running &&
(OutlL.oopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataOut1-PDU(seqno, OutCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM1SEN

DER

18

/ OutCM1Sent != TRUE&&
Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)

=>

OutCM1SEN

DER

CreateCyclicDataOut1-PDU(seqno, OutCM1);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

19

OutCM1SENDER

/ length(RemainingOutCM1) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataOut1-PDU(seqno, OutCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM1SENDER

20

OutCM1SENDER

/ length(RemainingOutCM1) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataOut1-PDU(seqno, OutCM1);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM1SENDER

21

OutCM1SENDER

/ length(RemainingOutCM1) ==

SENDER
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Etat actuel

Evénement /Condition => Action

Etat suivant

=>

OutCM1Sent = TRUE

22

OutCM1SENDER

CT Update.req(Data Type, Offset Address, Size, Data)
=>

UpdateWaiting = TRUE

OutCM1SENDER

23

SENDER

/ OutCM2Sent != TRUE &&
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataOut2-PDU(seqno, OutCM2);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM2SENDER

24

SENDER

/ OutCM2Sent != TRUE &&

Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataOut2-PDU(seqno, Ou 2)
InPort.req(CyclicDataB-PDU)j;
seqgno = seqno + 1

tCM2SEN

DER

25

OutCM2SENDER

/ length(RemainingOutCM
(OutLoopState == Through || Out

=>

seqno(= s&d

OutCM2SEN

DER

26

OutCM2SENDER

Y
emainingOute

2) 30’8
tLoopZBtate =
CreateGyclicPatqOut (segno, OutCM2);
IRPorhreq i -PDU);
/-\ se§no)= seq

OutCM2SEN

DER

27

OutCMZSENDT

N len Wgomcmz) ==
=>
\/\ Out§M2Sent = TRUE

SENDER

28

omm&g/;\k){p(\\

OutCM2SEN

DER

29

SENRER

c Upcj\a@)}t{Type, Offset Address, Size, Data)
=>
UpdateWaiting = TRUE

/ InCM1Sent != TRUE &&
Cyclic Control == Running &&
utLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataln1-PDU(seqno, InCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM1SEND

ER

30

/ InCM1Sent != TRUE &&
Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)

INCM1SEND

ER

=>
CreateCyclicDataln1-PDU(seqno, InCM1);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

31

INCM1SENDER

/ length(RemainingInCM1) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataln1-PDU(seqno, InCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM1SEND

ER

32

INCM1SENDER

/ length(RemainingInCM1) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataln1-PDU(segno, InCM1);
InPort.req(CyclicDataB-PDU);
seqgno = seqno + 1

INCM1SEND

ER
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Etat actuel

Evénement /Condition => Action

Etat suivant

33

INCM1SENDER

/ length(RemainingInCM1) ==
=>

INnCM1Sent = TRUE

SENDER

34

INCM1SENDER

CT Update.req(Data Type, Offset Address, Size, Data)
=>

UpdateWaiting = TRUE

INCM1SENDER

35

SENDER

/ InCM2Sent != TRUE &&
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataln2-PDU(seqgno, InCM2);

RO

INCM2SENDER

Ot art LO LhaPatal
ottt ot regroyertoatao—T oo,

seqno = seqno + 1 /

36

SENDER

/ InCM2Sent != TRUE &&

Cyclic Control == Running &&

(OutLoopState !'= Through && OutLoopStat
Loopback)
=>
CreateCyclicDataln2-PDU(seqno, |
InPort.req(CyclicDataB-P
seqno = seqno + 1

INCM2SENDER

37

INCM2SENDER

0
(OutLoopState == Through || OdtLoopSta

=>
CreateCyclicDatal
Port.regfCyc
se¢no = séqno

INCM2SENDER

38

INCM2SENDER

Lo
in2-P U(¥egno, InCM2);
rt.resCyclicDataB-PDU);

L eqno = seqno + 1

INCM2SENDER

39

N
InCMZSENDEg

engtifRemaininglnCM2) ==
=>
M2Sent = TRUE

SENDER

40

T Upd e\.x@bata Type, Offset Address, Size, Data)
=>
UpdateWaiting = TRUE

INCM2SENDER

41

|nCM23EN\<

v CReceived(CyclicDataB-PDU)
=>
Si I'ordre du numéro de séquence est respecté
ReceivedBitCM = RetrieveBitCM(CyclicDataB-PDU);
CT Update.ind(BitCM, Offset Address,
Size,ReceivedBitCM)

Si I'ordre du numéro de séquence n’est pas respecté,
rejet

Any (pas d
changeme

—~+ @

42

CReceived(CyclicDataW-PDU)

Any (pas d

—~ @

Si I'ordre du numéro de séquence est respecté
ReceivedWordCM = RetrieveWordCM(CyclicDataW-
PDU);
CT Update.ind(WordCM, Offset Address, Size,
ReceivedWordCM)
Si I'ordre du numéro de séquence n’est pas respecté,
rejet

haonaamad
eRaRgeer

43

Any (n'importe
quel état)

CReceived(CyclicDataOut1-PDU)
=>
Si I'ordre du numéro de séquence est respecté
ReceivedOutCM1 = RetrieveOutCM1(CyclicDataOut1-
PDU);
CT Update.ind(OutCM1, Offset Address, Size,
ReceivedOutCM1)
Si I'ordre du numéro de séquence n’est pas respecté,
rejet

Any (pas de
changement)

44

Any (n'importe

CReceived(CyclicDataOut2-PDU)

Any (pas de
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N Etat actuel

Evénement /Condition => Action Etat suivant

quel état)

=> changement)
Si I’ordre du numéro de séquence est respecté
ReceivedOutCM2 = RetrieveOutCM2(CyclicDataOut2-
PDU);
CT Update.ind(OutCM2, Offset Address, Size,
ReceivedOutCM2)
Si I’ordre du numéro de séquence n’est pas respecté,
rejet

45 Any (n'importe
quel état)

CReceived(CyclicDataln1-PDU) Any (pas de
=> changement)

Si I'ordre du numéro de séquence est respecté
ReceivedInCM1 = RetrievelnCM1(CyclicDataln1-PDU);

f"l'll =i A rAPYal VKl

rs f\# + A dd (a3
—oPaates lllu\lllvlvl 5 SECTAEGETFEeSST—o1 e

ReceivedInCM1)
Si I'ordre du numéro de séquence n’est pas respecté

rejet

46 Any (n'importe
quel état)

CReceived(CyclicDataln2-PDU) v (p

=>

o}
—~+ D

CT Update.ind(InCM2, Offset A
ReceivedInCM2)

Si I'ordre du numéro de séquencen’e
rejet/—n\

47 SENDER

/ BitCMSent == TRUE && Wiord IDLE
OutCM1Sent == TRUE OutC

INCM1S ==TR

8.1.3.8 Fonctions

Les fgQnctions activées po

le Talleau 62.

Tablea@— onctions \de

ransmission (transmission cyclique)

Nom /\\

Description

Lerjgth (Longueu

D&\{na\e\@/vgﬂle donnée par argument.

Upglate <\

ise a jour des données de BitCM, WordCM, OutCM1, OutCM2, InCM1 et
InC ue la transmission cyclique envoie.

Crdat c%%

énération de CyclicDataB-PDU. Si les données de 'argument dépassent

468 octets, CyclicDataB-PDU est généré a I'aide des 1 468 premiers octet$.
Les données restantes sont considérées comme des RemainingBitCM. Si la
derniére PDU est générée, la valeur de Bit7 de seqNumber est 1.

CrdateCyclicDataW-
PDY

Génération de CyclicDataW-PDU. Si les données de I'argument dépassent
1 468 octets, CyclicDataW-PDU est généré a I'aide des 1 468 premiers octefs.

LUb dulllléﬁb Iﬁhi.dll‘lﬂb bUlI‘l bUlIbiU‘t’:lt’:b‘b CUITnme Ulb'b Rb‘llldillillg‘\NUldUl‘V‘i. SI a
derniére PDU est générée, la valeur de Bit7 de segNumber est 1.

CreateCyclicDataOut1-
PDU

Génération de CyclicDataOut1-PDU. Si les données de I'argument dépassent
1 468 octets, CyclicDataOut1-PDU est généré a I'aide des 1 468 premiers
octets. Les données restantes sont considérées comme des
RemainingOutCM1. Si la derniére PDU est générée, la valeur de Bit7 de
segNumber est 1.

CreateCyclicDataOut2-
PDU

Génération de CyclicDataOu2-PDU. Si les données de I'argument dépassent
1 468 octets, CyclicDataOut2-PDU est généré a 'aide des 1 468 premiers
octets. Les données restantes sont considérées comme des
RemainingOutCM2. Si la derniére PDU est générée, la valeur de Bit7 de
segNumber est 1.

CreateCyclicDataln1-
PDU

Génération de CyclicDataln1-PDU. Si les données de I'argument dépassent

1 468 octets, CyclicDataln1-PDU est généré a I'aide des 1 468 premiers octets.
Les données restantes sont considérées comme des RemainingInCM1. Si la
derniére PDU est générée, la valeur de Bit7 de segNumber est fixée a 1.

CreateCyclicDataln2-

Génération de CyclicDataln2-PDU. Si les données de I'argument dépassent

jssion ( smission cyclique) sont indiquéeq dans
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Nom

Description

PDU

1 468 octets, CyclicDataln2-PDU est généré a I'aide des 1 468 premiers octets.
Les données restantes sont considérées comme des RemainingInCM2. Si la
derniére PDU est générée, la valeur de Bit7 de seqNumber est 1.

RetrieveBitCM(PDU)

Récupération de I’adresse de décalage, de la taille et des données BitCM de la

PDU.

RetrieveWordCM(PDU) Récupération de I'adresse de décalage, de la taille et des données WordCM de
la PDU.

RetrieveOutCM1(PDU) Récupération de I'adresse de décalage, de la taille et des données OutCM1 de
la PDU.

RetrieveOutCM2(PDU) Récupération de I’adresse de décalage, de la taille et des données OutCM2 de
tPDBY-

RefrieveInCM1(PDU) Récupération de I’adresse de décalage, de la taille et d;s{onnée INCNM “d¢ la
PDU.

RefrieveInCM2(PDU) la

PDU.

8.1.4
8.1.4.

Le disg
Table

Tabl<1au 63 — Diagramme d’états de Connexcti

gramme d’états de Connection control (c
hu 63 au Tableau 76.

~~
Récupération de I'adresse de décalage, de la taille{\iﬁnn}\é\%&(

Connection control (Contréle de connexion)

3" est décrit ci-dequs du

itrole de connexion) — Initial

Etat actuel E\‘\énem’é‘t\t\lca\d}r&n } Action Etat suivapt
Initial In}’gr\tgd(Po State) Connect
Rort"Stat LinkUp
nectTimer
InPox{State = Checking
y Inw OMort.ind(Port_State) Connect
Port_State == LinkUp
=>
Start ConnectTimer
OutPortState = Checking
Ini \> InPort.ind(Port_State) Initial
\ / Port_State == LinkDown
=>
) IRl / OutPort.ind(Port_State) Initial
/ Port_State == LinkDown
=>
4 Initial / NTNTest == TRUE NTNTestMapte
=> r

Tableau 64 — Diagramme d’états de Connection control
(controle de connexion) — Connect

Etat actuel

Evénement /Condition => Action

Etat suivant

Connect

InPort.ind(Port_State)
/ Port_State == LinkUp &&

InPortState == LinkDown && OutPortState == Checking

=>

InPortState = Checking

Connect

Connect

OutPort.ind(Port_State)
/ Port_State == LinkUp &&

InPortState == Checking && OutPortState == LinkDown

=>

OutPortState = Checking

Connect
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Etat actuel

Evénement /Condition => Action

Etat suivant

Connect

InPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState == NG && OutPortState == Checking
=>
InPortState = LinkDown

Connect

Connect

InPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState == Checking && OutPortState != OK
=>
InPortState = LinkDown;

Stop ConnectTimer.

Initial

fa) n
SORRECT

OttPortrt{Port—Statey)
/ Port_State == LinkDown &&
InPortState == Checking && OutPortState == NG

=>

OutPortState = LinkDown /\ (

fa) n
SORRECT

Connect

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != OK && OutPortState ==

=>

OutPortState = LinkD ;
Stop Connect'@ler\

W

Connect

/ InPortState == [Che¢king &&

Connect

Connect

(OutPortState !'= OK & u
=>
|nPa(r§<\Co hect-PPU(PditChaice

Connect

Connect

O

nectTime@w¥times out.

PortSta esking OutPortState == Checking
=>

ect-PDU(PortChoice=In))

nnect-PDU(PortChoice=0ut))

Connect

Connec

rtind(Connect-PDU(PortChoice))
/ PortChoice == Out
=>
Portreq(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

Connect

=

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice != Out
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

Connect

Connect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In

Connect

OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

13

Connect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice != In
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

Connect

14

Connect

InPort.ind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == NG &&
OutPortState == Checking
=>
InPortState = NG

Connect

15

Connect

OutPort.ind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == NG &&

InPortState == Checking
=>

Connect
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N Etat actuel Evénement /Condition => Action Etat suivant
OutPortState = NG

16 Connect InPort.ind(ConnectAck-PDU(PortCheckResult)) Scan
/ PortCheckResult == OK
=>

InPortState = OK;
Start ScanTimer.

17 Connect InPort.ind(ConnectAck-PDU(PortCheckResult)) Initial
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState != Checking
=>
InPortState = NG;
Stop ConnectTimer

1B Connect OutPort.ind(ConnectAck-PDU(PortCheckResult)) Scan
/ PortCheckResult == OK
=> (
OutPortState = OK;
Start SendScanTimer.
1P Connect OutPort.ind(ConnectAck-PDU(PortCheckRe nh@l
/ PortCheckResult == NG &&
InPortState != Checking && OutPortS
=>
OutPortState = 5
Stop ConnectTimer.
2p Connect Scan
2 Connect OutPorty can>PDU) Scan
/ InPortState !=-6K &&QutRortState == Checking
tState = OK;
Start’Sc imer.
2p Connect Ihd(Connedt-PDU(PortChoice)) NTNTestSldve
hoice == NTNTest
=>
Q utP ectAck-PDU(PortCheckResult =
/\ NTNTestNG));
N
2B Conpec InPprt.ind(Connect-PDU(PortChoice)) NTNTestSlgve
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
utPort.req(ConnectAck-PDU(PortCheckResult =
\ NTNTestOK)):
TabITau 65— Dia me d’états de Connection control (contréle de connexion) — Scan
I{I Etat actuel Evénement /Condition => Action Etat suivant
1 Scan InPort.ind(Port_State) Scan

/ Port_State == LinkUp &&
InPortState == LinkDown && OutPortState == OK &&
StopConnectFlag != ON
=>
Start ConnectTimer;
InPortState = Checking

2 Scan OutPort.ind(Port_State) Scan
/ Port_State == LinkUp &&
InPortState == OK && OutPortState == LinkDown &&
StopConnectFlag != ON
=>
Start ConnectTimer;
OutPortState = Checking

3 Scan InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != OK
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N Etat actuel Evénement /Condition => Action Etat suivant
=>
InPortState = LinkDown
4 Scan InPort.ind(Port_State) Scan

/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>
InPortState = LinkDown

5 Scan OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == OK
=>
QutPortStart = LinkDown

[ Scan OutPort.ind(Port_State) Scan

=>

OutPortState = LinkDown

Scan ConnectTimer times out.
/ InPortState == Checking && OutPortState ==

=>

|nPort.req(Connect-PDU(Port@l ;\

/ Port_State == LinkDown &&
QScan

InPortState == OK && OutPortState != LinkDow (
Scan

Scan ConnectTimer times outs
/ InPortState == OK && OutPor
=>
OutPort.req(Conne@ () CfﬁQe=

Scan ca Tin\wer imes ut.U Scan
&&\QutPoxtState 7= OK
can

ate = Through))

1P Scan g imer ir%xs?zt. Scan
rtState OK && QutPortState != OK

-PDU(sganState = InLoopback))

n Scan ScanTimer times out. Scan
Q InRoxtState |=)OK && OutPortState == OK
=>

OutPortxeq(Ssan-PDU(scanState = OutLoopback))

1p Sc ~InPor{ind(Connect-PDU(PortChoice)) Scan
/ PortChoice == Out &&

(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown

=>

< \ InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK
1B c‘an InPort.ind(Connect-PDU(PortChoice)) Scan
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>

TNPort.req(ConnectAck-PDU(PortCheckResut=NG));
InPortState = NG

14 Scan OutPort.ind(Connect-PDU(PortChoice)) Scan
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

15 Scan OutPort.ind(Connect-PDU(PortChoice)) Scan
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

16 Scan InPort.ind(ConnectAck-PDU(PortCheckResult) Scan
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Etat actuel

Evénement /Condition => Action

Etat suivant

/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK
=>

InPortState = OK

17

Scan

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState == OK
=>
InPortState = NG

Scan

18

Scan

OutPort.ind(ConnectAck-PDU(PortCheckResult)
| PortCheckResult == OK &&
InPortState == OK && OQutPortState == Checking

Scan

=>
OutPortState = OK f

Scan

OutPort.ind(ConnectAck-PDU(PortCheckResult N <
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking

Scan

=>
OutPortState = NG (\
X

InPort.ind(source_address, S
/ source_address != my ad
InPortState == OK && OutP,

Scan

Scan

Scan

Scan

Scan

tPo in}(é)urce_address, Scan-PDU)
ourge_address != my address &&
nPor e != OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

OutPort.req(Scan-PDU)

Scan

\Ufﬁort.ind(source_address, Scan-PDU(scanState))
/ source_address == my address &&
InPortState == OK
=>
Start DetectScanTimer.

ScanWai

Scan

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK

=>

Scan

InPortState = OK

26

Scan

OutPort.ind(source_address, Scan-PDU(scanState))
/ source_address == my address &&
InPortState != OK && OutPortState == OK
=>
Start DetectScanTimer.

ScanWait

27

Scan

OutPort.ind(source_address, Scan-PDU)

/ source_address == my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

InPort.req(Scan-PDU)

Scan

28

Scan

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>

OutPortState = OK

Scan
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/ InPortState == OK && OutPortState == Checking

=>

N Etat actuel Evénement /Condition => Action Etat suivant
29 Scan InPort.ind(PDU) Scan
/ PDU != Connect-PDU && PDU != ConnectAck-PDU &&
PDU != Scan-PDU
=>
30 Scan OutPort.ind(PDU) Scan
/ PDU != Connect-PDU && PDU != ConnectAck-PDU &&
PDU != Scan-PDU
=>
31 Scan OutPort.ind(Connect-PDU(PortChoice)) NTNTestSlave
/ PortChoice == NTNTest
=>
OutPortreatConnectheiPBUtPortcheckRestt—
NTNTestNG)); /‘
3p Scan InPort.ind(Connect-PDU(PortChoice)) NTNJestSlgve
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortChec ult\=
NTNTestOK));
N
Tableau 66 — Diagramme d’états
(contréle de connexio
N Etat actuel Etat suivaht
ScanWait ScanWai
2 ScanWait WPort_State) ScanWai
ort,_State == LinkUp &&
OK OutPortState == LinkDown &&
onnectFlag != ON
=>
Start ConnectTimer;
/\ OutPortState = Checking
anWait InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == OK && OutPortState !|= OK
=>
\ InPortState = LinkDown
X
4 anWait InPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>
InPortState = LinkDown
5 ScanWait OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == OK
=>
OutPortState = LinkDown
6 ScanWait OutPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState == OK && OutPortState !=LinkDown
=>
OutPortState = LinkDown
7 ScanWait ConnectTimer times out. ScanWait
/ InPortState == Checking && OutPortState == OK
=>
InPort.req(Connect-PDU(PortChoice=In));
8 ScanWait ConnectTimer times out. ScanWait
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Etat actuel

Evénement /Condition => Action

Etat suivant

OutPort.req(Connect-PDU(PortChoice=0ut))

ScanWait

DetectScanTimer times out.
/ InPortState == OK || OutPortState == OK
=>
Start CollectTimer.

Collect

10

ScanWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

ScanWait

ScanWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) && (
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult
InPortState = NG

));

ScanWai

ScanWait

OutPort.ind(Connect-PDU(Po
/ PortChoice == In
(InPortState == OK || OutPg

=>
OutPort.req(ConnectAck:
OutPortStat
X\

\S(canWai

ScanWait

OutPort.req(GonnectAdk-PDUN(PorfCheckResult=NG));
(\ Ot tState>= NG

ScanWai

ScanWait g

ctAck-/PDU(PortCheckResult)

€ esult == OK &&

cking && OutPortState == OK
=>

nPortState = OK

Scan

ScanWali

/

In r.'MonnectAck-PDU(PortCheckResuIt)
/ PortCheckResult == NG &&
In ate == Checking && OutPortState == OK
=>
InPortState = NG

ScanWai

%

/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = OK

> OutPort.ind(ConnectAck-PDU(PortCheckResult)

Scan

ScanWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
[ PortCheckResult == NG &&

ScanWai

InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

18

ScanWait

InPort.ind(source_address, Scan-PDU)

/ source_address == my address &&
(InPortState == OK || InPortState == Checking)
=>
Restart DetectScanTimer.

ScanWait

19

ScanWait

InPort.ind(source_address, Scan-PDU)

/ source_address != my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>
Restart DetectScanTimer;
OutPort.req(Scan-PDU)

ScanWait

20

ScanWait

InPort.ind(source_address, Scan-PDU)

/ source_address != my address &&

ScanWait
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Etat actuel

Evénement /Condition => Action

Etat suivant

InPortState == OK && OutPortState != OK &&
Latest(Scan-PDU) == TRUE
=>
Restart DetectScanTimer;
InPort.req(Scan-PDU)

21

ScanWait

InPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK &&
Latest(Scan-PDU) I= TRUE
=>
Restart DetectScanTimer;

ScanWait

ScanWait

OutPort.ind(source_address, Scan-PDU)

ScanWaij

/ source_address == my address &&
(InPortState == OK || OutPortState == OK)
=>

Restart DetectScanTimer. A

ScanWait

OutPort.ind(source_address, Scan-PDU)
/ source_address != my address
InPortState !|= OK && OutPortState =

Latest(Scan-PDU) == TRUE
=>

Wi

ScanWait

/ source_addre
InPortState !|= OK

ScanWai

ScanWait

A

i dress, Scan-PDU)
ddress="xpy ress &&
= && OWP tate == OK &&

PDU)== TRUE

ScanWai

ScanWait
&
A0

rc dress != my address &&
e == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

ScanWai

ScanWait

AN

\luaF/ort.ind(source_address, Scan-PDU)
/ source_address != my address &&
IpPortState == Checking && OutPortState == OK
=>

InPortState = OK

Scan

c%ai

OutPort.ind(source_address, Scan-PDU)

/ source_address != my address &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = OK

Scan

29

ScanWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSlave

30

ScanWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSlave
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Tableau 67 — Diagramme d’états de Connection control

(contrdéle de connexion) — Collect

N Etat actuel Evénement /Condition => Action Etat suivant
1 Collect InPort.ind(Port_State) Collect
/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking
2 Collect OutPort.ind(Port_State) Collect
/ Port_State == LinkUp &&
InPortState—==0K 880 utRPortStatel=0K
=>
Start ConnectTimer;
OutPortState = Checking k
Collect InPort.ind(Port_State) Inithal
/ Port_State == LinkDown &&
InPortState == OK && OutPortState | K
=>
InPortState = LmkDovw\ N
4 Collect Scan
g Collect Initial
[ Collect Scan
Catlec Ng@ctﬂmer times out. Collect
nRortStaten== Checking && OutPortState == OK
=>
/\<\ InPoxt.req(Connect-PDU(PortChoice=In));
Collact \/ ConnectTimer times out. Collect
nPortState == OK && OutPortState == Checking
=>
. OutPort.req(Connect-PDU(PortChoice=0ut))
\Sxec CollectTimer times out. Collect
/ InPortState == OK && OutPortState == OK
=>
OutPort.req(Collect-PDU(InLoopState = Through,
OutLoopState = Through))
10 Collect CollectTimer times out. Collect
/ InPortState == OK && OutPortState != OK
=>
InPort.req(Collect-PDU(InLoopState = Loopback,
OutLoopState =OutPortState))
11 Collect CollectTimer times out. Collect
/ InPortState != OK && OutPortState == OK
=>
OutPort.req(Collect-PDU(InLoopState = InPortState,
OutLoopState = Loopback))
12 Collect InPort.ind(Connect-PDU(PortChoice)) Collect
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK
13 Collect InPort.ind(Connect-PDU(PortChoice)) Collect
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Etat actuel

Evénement /Condition => Action

Etat suivant

/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

14

Collect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));

Collect

favitisl 1O Lot =
tHrortotate LAY

Collect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &
OutPortState != LinkDown
=>

OutPort.req(ConnectAck-PDU(PortCheckR t=NG));
OutPortState = NG

Collect

Collect

InPort.ind(ConnectAck-PDU(Por:
/ PortCheckResult ==

Scan

Collect

Collect

Collect

A

OutPort.ind(CgnnectAck:PRU(PortCheckResult)
Por OkResh|t 20K &&
= OK&& OutPortState == Checking

Scan

e

=>

OutPortState = NG

Collect

Collact

AN

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState != OK
=>
InPort.req(Scan-PDU)

Scan

SR

%

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

Collect

InPort.ind(Scan-PDU)
[ InPortState == Checking && OutPortState == OK

Scan

=>
InPortState = OK;
OutPort.req(Scan-PDU)

23

Collect

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

24

Collect

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)

Scan

25

Collect

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>
InPort.req(Scan-PDU)

Collect
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