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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

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

FOREWORD

1) ThelInternational Electrotechnical Commission (IEC) is a worldwide organization for standardization conpprising
all |national electrotechnical committees (IEC National Committees). The object of ¢EC’ is to pgromote
intefnational co-operation on all questions concerning standardization in the electrical and.electronic figlds. To
this| end and in addition to other activities, IEC publishes International Standards, Technical Specifi¢ations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to gs “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this prepdration. IEC collaborates|closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agregement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matters express, as nearly as possible, an interfational
congensus of opinion on the relevant subjects since each technical committee has representation from all
intefested IEC National Committees.

3) IEC]| Publications have the form of recommendations for intérnational use and are accepted by IEC National
Compmittees in that sense. While all reasonable efforts aré,made to ensure that the technical content|of IEC
Publications is accurate, IEC cannot be held responsible' for the way in which they are used or for any
mis|nterpretation by any end user.

4) In grder to promote international uniformity, IECxNational Committees undertake to apply IEC Publ{cations
transparently to the maximum extent possible in their national and regional publications. Any divgrgence
betyeen any IEC Publication and the corresponding national or regional publication shall be clearly indigated in
the |atter.

5) IEC]|itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent €ertification bodies.

6) Al

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expdrts and
merhbers of its technical.committees and IEC National Committees for any personal injury, property damage or
oth¢r damage of any.nature whatsoever, whether direct or indirect, or for costs (including legal fe¢s) and
expenses arising ouf\ of the publication, use of, or reliance upon, this IEC Publication or any otler IEC
Publlications.

sers should ensure that they have the latest edition of this publication.

8) Attgntion is drawn~to the Normative references cited in this publication. Use of the referenced publicafions is
indispensable for the correct application of this publication.

9) Attgntion”is drawn to the possibility that some of the elements of this IEC Publication may be the supject of
patentrights. IEC shall not be held responsible for identifying any or all such patent rights.

Attention is drawn to the fact that the use of the associated protocol type is restricted by its
intellectual-property-right holders. In all cases, the commitment to limited release of
intellectual-property-rights made by the holders of those rights permits a layer protocol type to
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 |EC technical committee 65: Industrial-process measurement, control and
automation.
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This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision. This edition includes the following significant technical
changes with respect to the previous edition:

e addition of the transmission extended mode and related attribute (Clauses 3.2.28, 4.1.9,
4.4,5.2.9.2, and 5.3);

e update of Table 4, Table 5, Table 16 and Table 48.

The text of this International Standard is based on the following documents:

FDIS Report on voting

65C/948/FDIS 65C/956/RVD

Full information on the voting for the approval of this International Standard can |be fopnd 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 general title Industrial
commjunication networks — Fieldbus specifications, can be found(on the IEC website.

The cpmmittee has decided that the contents of this publigation will remain unchanged until
the stability date indicated on the IEC web site under,"http://webstore.iec.ch" in the data
relatefl to the specific publication. At this date, the publication will be
e re¢onfirmed,

e withdrawn,

e replaced by a revised edition, or

e anpended.
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INTRODUCTION

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

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
document is to provide a set of rules for communication expressed in terms of the procedures
to be carried out by peer application entities (AEs) at the time of communication. These rules
for communication are intended to provide a sound basis for development in order to serve a
variety of purposes:

e as|a guide for implementers and designers;
e forl use in the testing and procurement of equipment;
e as|part of an agreement for the admittance of systems into the open systems environment;

e as|a refinement to the understanding of time-critical communications within OSI.

This focument is concerned, in particular, with the communication and interworking of
sensofs, effectors and other automation devices. By using this document together with| other
standards positioned within the OSI or fieldbus reference models, otherwise incompatible
systems may work together in any combination.

The Ipternational Electrotechnical Commission (IEC)\draws attention to the fact that it is
claimgd that compliance with this document may,_involve the use of a patent concgrning
Type 23 elements and possibly other types given in'8.1 and 8.2 as follows:

JP 05[106658

US 9350626

DE 112006003943.1 [MEC]
KR 10-1029201

TWI 4p7974

Communication management device, communication node,
commupication system, and data communication method

JP 45p3678

DE 112006003895T5

KR 10-1024472 [MEC]
CN 102325071

TW 1333356

Communication management device, communication device,
and communication method

JP 49p5294
US 8687647

DE 112006004225.4 Communication node, and token issuing method and token-

KR 10-1024482 [MEC] ring communication method in ring communication system

CN10[82037

TWI 4pR7974

JP 05h27677 [MEC] Synchronizati_on s_ystem, time master nodes, time slave nodes
and synchronization method

JP 05106658

US 9350626

DE 112008004265.9 [MEC] Communication management device, communication node,

KR 10-1277368 communication system, and data communication method

CN 102594592

TWI 483586B

JP 5220165

US 9270483

DE 112008004268 [MEC] Communication management device, communication device,

KR 10-1256767 and communication method
CN 102710480

TWI 455524
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JP 05084916

US 8908566

DE112008004245 [MEC] Communication management device, communication device,

KR 10-1253931 and communication method

CN 102265561

TWI 405436

JP 5172015

US 8842521

DE 112009004913 [MEC] Communication managing apparatus, communication nodes,

KR 10-1307092 and data communication method

CN 102461085

TWI 422190

JP 54 ;

US 9270554 [MEC] performance estimating method, network structure

KR 10-1479883 recognizing method, communication managing apparatus, and

CN 103109491 data communication method
IEC tgkes no position concerning the evidence, validity and scope of these patent rights,
The hplders of these patent rights have assured IEC that they are willing to negotiate lic
either|free of charge or under reasonable and non-discriminatory, terms and condition
applicgnts throughout the world. In this respect, the statemenf.of the holders of these
rights|is registered with IEC. Information may be obtained from:

[MEC] Mitsubishi Electric Corporation

Attent
subjeq
identif

ISO (v
paten

Corporate Licensing Division
7-3, Marunouchi 2-chome, Chiyoda-Ku,
Tokyo 100-8310, Japan

on is drawn to the possibility that sonie* of the elements of this document may

t of patent rights other than those identified above. IEC shall not be held responsi
ying any or all such patent rights.

vww.iso.org/patents) and IEC- (http://patents.iec.ch) maintain on-line data bas

most lip to date information concerning patents.

enses
5 with
batent

be the
ble for

es of

s relevant to their standards. 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 General

The Hieldbus Application Layer (FAL) provides user programs with a means~tolaccesgs the
fieldbts communication environment. In this respect, the FAL can be viewéd as a “wiindow
betwegen corresponding application programs”.

This gart of IEC 61158 provides common elements for basic time-critical’and non-time-¢ritical
messaging communications between application programs in an adtomation environment and
mater|al specific to Type 23 fieldbus. The term “time-critical’,is used to represent the
presence of a time-window, within which one or more specified actions are required|to be
completed with some defined level of certainty. Failure to ‘complete specified actions |within
the time window risks failure of the applications requesting-the actions, with attendant fisk to
equipfnent, plant and possibly human life.

This Ipternational Standard defines in an abstract way the externally visible behavior provided
by the different Types of the fieldbus Application Layer in terms of:

a) the¢ abstract syntax defining the application layer protocol data units conveyed befween
communicating application entities,

b) the transfer syntax defining the application layer protocol data units conveyed beftween
communicating application entities,

c) th¢ application context statesmachine defining the application service behavior visible
between communicating application entities; and

d) the¢ application relationship state machines defining the communication behavior yisible
between communicating application entities.

The pyrpose of thissdocument is to define the protocol provided to:

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

b) deffinethe externally visible behavior associated with their transfer.

This document specifies the protocol of the |EC fieldbus Application Layer, in conformance
with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI Application Layer Structure
(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
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send/receive is specified. This permits greater flexibility to the FAL users in standardizing
such object behavior. In addition to these services, some supporting services are also defined
in this document to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this document 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

H EH + 1 L ot lott i i hick. H £ o P~ H 1
Comm nmoativiitio MIULULUTO. LY o uiro aticel UJJTLuve \AARIAYA NI Yivio LLE=A] v uaure UIVUIuIty Of

protodols standardized in subparts of IEC 61158-6.

1.3 Conformance

This document does not specify individual implementations or products, nerdoes it constrain
the implementations of application layer entities within industrial automation systems.

There|is no conformance of equipment to the application layer service definition docyment.
Instead, conformance is achieved through implementation of this application layer prptocol
speciffjcation.

2 Nprmative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the gdition
cited @pplies. For undated references, the latest,edition of the referenced document (including
any afnendments) applies.

NOTE [All parts of the IEC 61158 series, as welhas IEC 61784-1 and IEC 61784-2 are maintained simultarjeously.
Cross-references to these documents within the text therefore refer to the editions as dated in this list of noymative
referenges.

IEC 61158-1:2019, Industrial <communication networks — Fieldbus specifications — RFart 1:
Overview and guidance for theIEC 61158 and IEC 61784 series

IEC 6]1158-5-23, Industrial communication networks — Fieldbus specifications — Part| 5-23:
Applidation layer service definition — Type 23 elements

IEC 6]158-6 (allparts), Industrial communication networks — Fieldbus specifications — Part 6:
Applidation layer protocol specification

ISO/IBC.7498-1, Information technology — Open Systems Interconnection — Basic Refgrence
Model: The Basic Model

ISO/IEC 8822, Information technology — Open Systems Interconnection — Presentation
service definition

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
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3 Terms, definitions, symbols, abbreviated terms and conventions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

3.1 Referenced terms and definitions
3.11 ISO/IEC 7498-1 terms
For the purposes of this document, the following terms given in ISO/IEC 7498¢1 apply:

a) application entity

b) apjplication process

c) application protocol data unit
d) application service element
e) application entity invocation
f) application process invocation
g) application transaction

h) real open system

i) trgnsfer syntax

3.1.2 ISO/IEC 8822 terms
For the purposes of this document, the following terms given in ISO/IEC 8822 apply:

a) abptract syntax

b) presentation context

3.1.3 ISO/IEC 9545 terms

For the purposes of this document, the following terms given in ISO/IEC 9545 apply:

a) application-association
b) applicatien-context

c) application context name

d) apptication-entity=imvocation

e) application-entity-type

f) application-process-invocation

g) application-process-type

h) application-service-element

i) application control service element

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

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

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

a) DLL mapping protocol machine

b) fie

Idbus application layer

c) FAL service protocol machine

d) protocol data unit

3.2

For th

3.2.1

Additional Type 23 terms and definitions

E purposes of this document, the tollowing terms and definitions apply.

cyclid transmission
transmission that is performed periodically used for the link device update

3.2.2
intelli
node

lgent device station
capable of performing 1:n bit data and word data cyclic tfansmission and tra

hsient

transmission with the master station, and transient transmission ‘with slave stations, excjuding

remot

b |/O stations and having client functions and servef functions during tra

transmission

3.2.3
link b

link re

t

as ong bit unit shared memory of the n:n type

3.24
link d
link bi

3.2.5

pvice
, link word, link x and link y orRX, RY, RWr, and RWw

link word

link r

bgister two octet wnit data that are shared by all the nodes through the

transmission and is usedas two octet unit shared memory of the n:n type

3.2.6
link x
link i

hput received bit data that are transmitted from each node through the

transmission.and is used as an input shared memory of the 1:n type

3.2.7
link y

hsient

lay bit data that are shared by all the nodes.through the cyclic transmission and ig used

cyclic

cyclic

link output bit data that are sent to each node through the cyclic transmission and is used as
an output shared memory of the 1:n type

3.2.8
local

station

node capable of performing n:n bit data and word data cyclic transmission and transient
transmission with the master station and other local stations, and transient transmission with
slave stations, excluding remote 1/O stations and having server functions and client functions
during transient transmission

3.2.9
mana

gement node

node in which parameters are set
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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

3.212
node-to-node test
physical layer test between two nodes

3.21
normal node
node pther than a management node

3.21
remofe device station

node |capable of performing 1:n bit data and word data cyclic transmission and trapsient

transmission with the master station, and transient transmission withyslave stations, exc
remote 1/O stations and having server functions during transient fransmission

3.21
remofe I/O station
node ¢apable of performing 1:n bit data cyclic transmission with the master station

3.2.14
reserye node

node [that is not yet connected, but counted in the total node number of the netwo
performing cyclic transmission, but alwaysiregarded as normal from applications

3.2.17
RX
remote input as viewed from the.master station with bit data that are periodically upda
cyclic|transmission, salve to\master, or in local station as viewed from the master sta
RY of|the local station

3.2.18
RY
remote output asSlviewed from the master station with bit data that are periodically upda
cyclic|transmission, master to salve, or in local station as viewed from the master sta
RX of|the lo€al station

uding

'k not

ed by
ion is

ed by
ion is

3.21
RWr

remote register (input) as viewed from the master station with word data that are periodically
updated by cyclic transmission, slave to master, or in local station as viewed from the master

station is RWw of the local station

3.2.20
RWw

remote register (output) as viewed from the master station with word data that are periodically
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
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3.2.22
station
node of a network

3.2.23

synchronization manager

single node in a master station role per network that manages synchronization, distributing
synchronization timing to other nodes

3.2.24
transient transmission
transnrissiomthatisperformedupomreach request

3.2.2
translent transmission client function
functipn that issues a transient request

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

3.2.27
transmission control manager
single|node in a master station role per network that performs token passing managemept

3.2.28
transmission extended mode
operation mode to extend the number of link bitzand link word.

3.2.29
word
unit rgpresenting data, 16 bits in length

3.3 |Symbols and abbreviated'terms

AE Application Entity

AL Application Layer

AP Application Process

APDU Application Protocol Data Unit
APO Application Process Object

AR Application Relationship

AREP Application Relationship Endpoint
ASE Application Service Element
ASN.1 Abstract Syntax Notation 1
CRC Cyclic Redundancy Check

DLL Data-link Layer

DMPM 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
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3.4
3.4.1

MSB Most Significant Bit
(o] Open Systems Interconnection
PDU Protocol Data Unit

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

servic

protoqol specification for each of the ASEs is defined in this document.

The dlass definitions define the attributes of the classes supported by each ASH.
attribytes are accessible from instances of the class using the Managementr ASE se
speciffed in IEC 61158-5-23. The service specification defines the services-that are pr¢
by thg ASE.

This document uses the descriptive conventions given in ISO/IEC_10731.

3.4.2

The term "reserved" may be used to describe bits in octets or whole octets. All bits or

that a
receiv

The term "reserved" may also be used to indicate that certain values within the rang
parameter are reserved for future extensions. In this case the reserved values should

used

stated or if the reserved values are check by a state machine.

3.4.3

This description of FAL Type 23 uses a subset of ASN.1 according to ISO/IEC 8824-1.

follow|ng structures are-(ised.
Seleclive type (CHOICE) — Represents a selection from candidate types
Sequgnce type (SEQUENCE) — Represents a fixed-order list as in the following examplel
DLPDU::= SEQUENCE {

preamble Preamble,

sfd SED

destaddr DestAddr,

srcaddr SrcAddr,

It LT,

disdu FAL-PDU,

fcs FCS

s, and Its protocol specification. The first two are contained in [EC 61156-5-44

Convention for the encoding of reserved bits and octets

re reserved should be set to zero at the sending side and shall not be tested

ht the sending side and shall not\be tested at the receiving side except it is ex

Conventions for abstrac¢t syntax description

. The

The
rvices
vided

pctets
at the

ing side except it is explicitly stated or if the.reserved bits or octets are checked by a
state nachine.

b of a
not be
blicitly

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.
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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.

MSB LSB
7 6 5 4 3 2 1 0 Bit identification number

Figure 1 — Bit description in octets

When
specifl

When

identification numbers are assigned in an ascending order.

NOTE
is Bit 2

3.4.5

The s
the el
Table

Each
transit
shows
event

next sftate.

specifying multiple bits sequentially located, the range symbol (..) IS used (e.g.
es bits 7 through O, inclusive).

specifying multiple octets, the LSB of the lowest octet is considefed 0, a

For example, when specifying 4 octets, the MSB of the highest octet is Bit 31, the*MSB of the secof
, the MSB of the third octet is Bit 15, and the MSB of the lowest octet is Bit 7.

Conventions for state machine descriptions

ate machine description is defined in tabular form as shoewn in Table 1. The mear
ements is shown in Table 2. The conventions used in)the state machines are shg
3.

row of state table represents a state transition. The first column shows the
ion name or number. The second columnishows the current state. The third ¢
the events, conditions and actions. The'@ourth column shows the next state. Wh
or condition is fulfilled, the action is performed and the state machine transitions

Table 1 — State machine description elements

7.0,

nd bit

d octet

ing of
wn in

state
plumn
en an
to the

‘ Current state Event/condition => action Next stat

Table 2 — Description of state machine elements

Heading Description
# state transition name or number
Current state current state
Next state destination state
Event description of event
Condition logical expression representing the condition
=> Action action performed upon satisfaction of the event or condition
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Table 3 — Conventions used in state machines

Notation Description

= Substitution of the right side for the left side

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

right.

&& Logical "AND”

I Logical "OR”

! Negation operator

Arithmetic operator

; Breakpoint

4 F

4.1
411

The d

AL syntax description

FALPDU type C abstract syntax
Basic abstract syntax

bfinitions of FALPDU are shown below.

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

FAL-PDU::= CHOICE {
connect-PDU
connectAck-PDU
scan-PDU
collect-PDU
select-PDU
launch-PDU
token=PDU
myStatus-PDU
transient1-PDU
dummy-PDU
transient2-PDU
ntnTest-PDU

[0] Connect-PDU,

[1] ConnectAck-PDU,
[2] Scan-PDU,

[3] Collect-PDU,

[4] Select-PDU,

[5] Launch-PDU,

[6] Token-PDU,

[7] MyStatus-PDU,
[8] Transient1-PDU,
[9] Dummy-PDU,
[10] Transient2-PDU,
[11] NTNTest-PDU,

Ccdata-PDU

CData-PDU::= CHOICE {
cyclicDataW-PDU
cyclicDataB-PDU
cyclicDataOut1-PDU
cyclicDataOut2-PDU
cyclicDataln1-PDU
cyclicDataln2-PDU

CData-FPDU

[12] CyclicDataW-PDU,
[13] CyclicDataB-PDU,
[14] CyclicDataOut1-PDU,
[15] CyclicDataOut2-PDU,
[16] CyclicDataln1-PDU,
[17] CyclicDataln2-PDU
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FALARHeader to be used in each PDU are shown as follows.

4.1.2

41.3

4.1.4

FALARHeader::= SEQUENCE {

arFType ARFType,
priority Priority,
scanNumber ScanNumber,
reserved1 Unsigneds,
srcNodeNumber NodeNumber,
reserved2 Unsigned16,
hec Hec

¥

Connect-PDU

Connect-PDU::= SEQUENCE {
falArHeader FALARHeader,
portChoice PortChoice,
padding OctetString SIZE(28),
dcs DCS

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

destPortinfo

FALARHeader,
PortCheckResult,
DestPortInfo,

padding OctetString SIZE(20),
dcs DCS

}

Scan-PDU

Scan-PDU::= SEQUENCE {
falArHeader FALARHeader,
scanState ScanState,
sendTime SendTime
padding OctetString SIZE(20),
dcs DCS
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4.1.5

4.1.6

41.7

4.1.8

Collect-PDU

Collect-PDU::= SEQUENCE {
falArHeader
vendorCode
nodeType
netNumber
sendTime
loopState
parmTypeCyclicStatus

- 23—

FALARHeader,
VendorCode,
NodeType,

NetNumber,
SendTime,

LoopState,
ParmTypeCyclicStatus,

commonParamld
padding

dcs

CommonParamld::= SEQUENCE {
date
timeNodeld

checksum

Select-PDU
Select-PDU::= SEQUENCE {
falArHeader
padding

dcs

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

dcs

CommonParamld,
OctetString SIZE(8),
DCS

ParamDate,
ParamTime,

ParamChecksum

FALARHeader,
OctetString SIZE(28),
DCS

FALARHeader,
OctetString SIZE(28),
DCS

Token-PDU
Token-PDU::= SEQUENCE {
falArHeader
padding

dcs

FALARHeader,
OctetString SIZE(28),
DCS
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41.9

MyStatus-PDU

MyStatus-PDU::= SEQUENCE {

falArHeader
availableFuncs
nodeType

netNumber

reserved?2

loopState
parmTypeCyclicStatus
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FALARHeader,
AvailableFunc,
NodeType,

NetNumber,
Unsigned16,
LoopState,
ParmTypeCyclicStatus,

4.1.10

commonParamld
inFarNodeMACAddr
inFarNodeNumber
reserved3
outFarNodeMACAddr
outFarNodeNumber
reserved4

opState

errorState
errorCode
vendorCode
deviceType
unitTypeName
unitTypeCode
reserved5

nodelnfo

dcs

Transient1-PDU

Transient1-PDU::= SEQUENCE {

falArHeader
destinationGroup
seqNumber

datald

CommonParamld,
MACAddress,
NodeNumber,
Unsigned8,
MACAddress,
NodeNumber,
Unsigned8,
OpState,
ErrorState,
ErrorCode,
VendorCode,
DeviceType,
UnitTypeName,
UnitTypeCode,
Unsigned16,
Nodelnfo,

DCS

FALARHeader,
DestinationGroup,
SeqNumber,
TraDatald,

wholeDatasize
offsetAddr
dataSize
dataType

data
evenPadding

dcs

TravWholeDatasize,
TraOffsetAddr,
TraDataSize,
TraDataType,

TraData,

[0] Unsigned8 OPTIONAL,

DCS
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4.1.11 Dummy-PDU

Dummy-PDU::= SEQUENCE {
falArHeader
dummyData

dcs

4.1.12 Transient2-PDU

— 25—

FALARHeader,
OctetString SIZE(28..1482),
DCS

IransientZ-PDU::= SEQUENCE {
falArHeader
I
gent
typeSeqF
fno
dt
da
sa
dat
sat
dmf
smf
dna
ds
did
sna
ss
sid
11
ct
fsv
aps
data
evenPadding

dcs

FALARHeader,
Length,
GateCount,
TypeSeqF,
FrameSequence,
DataFrameType,
TraDstAddr,
TraSrcAddr,
TraDstAppType,
TraSrcAppType,
TraDstModuleFlag,
TraSrcModuleFlag,
TraDstNetAddr,
TraDstStaNo,
TraDstID,
TraSrcNetAddr,
TraSrcStaNo,
TraSrclD,
TraCmdLen,
TraCmdType,
Unsigned8,
TraAppSeq,

[0] TraData OPTIONAL,
[1] Unsigned8 OPTIONAL,
DCS

4.1.13 NTNTest-PDU
NTNTest-PDU::= SEQUENCE {
falArHeader
ntnTestData

dcs

FALARHeader,
NTNTestData,
DCS
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falArHeader FALARHeader,
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize,
offsetAddr CycOffsetAddr,
exSegNumber CycExSegNumber,
reserved Unsigned16,
wData CycWData,

evenPadding

dcs

[0] Unsigned8 OPTIONAL,
DCS

4.1.18 CyclicDataB-PDU

CyclicDataB-PDU::= SEQUENCE {
falArHeader FALARHeader,
segqNumber SeqNumbef,
byteValidity ByteValidity,
dataSize CyeDataSize,
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
bData CycBData,
evenPadding [0] Unsigned8 OPTIONAL,
dcs DCS

¥

4.1.1¢ CyclicDataOut1-PDU

CydlicDataOut1-PDU::= SEQUENCE {
falArHeader FALARHeader,
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
out1Data CycOut1Data,

evenPadding

dcs

[0] Unsigned8 OPTIONAL,
DCS



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019

4.1.17 CyclicDataOut2-PDU
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CyclicDataOut2-PDU::= SEQUENCE {

falArHeader FALARHeader,
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize,
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
out2Data CycOut2Data,

evenPadding

dcs

[0] Unsigned8 OPTIONAL,
DCS

4.1.18 CyclicDataln1-PDU

CyclicDataln1-PDU::= SEQUENCE {
falArHeader FALARHeader,
segNumber SeqNumbef,
byteValidity ByteValidity,
dataSize CyeDataSize,
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
in1Data Cycln1Data,
evenPadding [0] Unsigned8 OPTIONAL,
dcs DCS

}

4.1.19 CyclicDataln2-PDU

CydlicDataln2-PDU::= SEQUENCE {
falArHeader FALARHeader,
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
in2Data Cycln2Data,

evenPadding

dcs

[0] Unsigned8 OPTIONAL,
DCS
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4.2 FALPDU type F abstract syntax
4.2.1 Basic abstract syntax

The definitions of FALPDU are shown below.

FAL-PDU::= CHOICE {

f-channelControl-PDU F-ChannelControl-PDU,

f-sync-PDU
f-cyclicData-PDU
f-transientData-PDU

F-Sync-PDU,
F-CData-PDU,
F-TraData-PDU

F-ChannelControl-PDU::= CHOICE {

persuasion-PDU
testData-PDU
testDataAck-PDU
setup-PDU
setupAck-PDU
token-PDU
myStatus-PDU

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

F-CData-PDU::= CHOICE {
cyclicDataRWw-PDU

cyclicDataRY-PDU
cyclicDataRWr-PDU
cyclicDataRX-PDU

[16] Persuasion-PDU,
[17] TestData-PDU,
[18] TestDataAck-PDUy
[19] Setup-PDU,

[20] SetupAck<RDU,
[21] F-Token-PDU,
[32] F-MyStatus-PDU

[50] F-Measure-PDU,
[51] F-Measure-PDU,
[62] 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 {

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

The following shows the FALARHeader used in each PDU.
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4.2.2

FALAR-FHeader::= SEQUENCE {

arFType
dataType

varField

—29_

vField0 [0] SEQUENCE {
persPriority
nodeType

13

vField1 [1] SEQUENCE {

ARFType,
DataType,
CHOICE {

PersPriority,

NodeType

reserved1

13

vField2 [2] SEQUENCE {
nodeld
reserved?2

3

vField3 [3] SEQUENCE {
nodeld
syncFlag
nodeType

13

vField4 [4] SEQUENCE {
nodeld
connectionlinfo

reserved4

2

srcNodeNumber

protocolVerType

reserved

hec

Persuasion-PDU

Persuasion-PDU::= SEQUENCE {

OCTET STRING (SIZE (4))

Nodeld,
OCTET STRING (SIZE (2))

Nodeld,
SyncFlag,
NodeType

Nodeld,
Connectionlinfo,

OCTET STRING (SIZE (1))

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

Hec

fatArHeader
reserved1
myPorts
vendorCode
modelCode
reserved2

dcs

FAtAR-FHeader;

OCTET STRING (SIZE (1)),
Unsigned8,

VendorCode,

ModelCode,

OCTET STRING (SIZE (20)),
DCS
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4.2.3

4.2.4
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TestData-PDU

TestData-PDU::= SEQUENCE {
falArHeader
tmMacAddr
srcPort
reserved

dcs
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FALAR-FHeader,
MACAddress,

PortNumber,

OCTET STRING (SIZE (21)),
DCS

TestDataAck-PDU

TestDataAck-PDU::= SEQUENCE {
falArHeader
tdSrcMacAddr
tdSrcPort
tdRcvPort
reserved1
myPorts
tokenKeepTime
reserved2
myConnectStatus

port2port1
port4port3
portéports
port8port7
port10port9
port12portid
port14port13
port16port15
port18port17
port20port19
port22port21
port24port23

dcs

FALAR-FHeader,
MACAddress,
PortNumber,
PortNumber,
OCTET STRING (SIZE (1)),
Unsigned8,
Unsigned16;
OCTETSTRING (SIZE (4)),
SEQUENCE {
BortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus

DCS



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019 -31-

4.2.5

4.2.6

Setup-PDU

Setup-PDU::= SEQUENCE {
falArHeader
tokenDstMacAddr
reserved1
leaveTimerValue
portUsage
reserved2

netBehaviour

FALAR-FHeader,
MACAddress,

OCTET STRING (SIZE (2)),
LeaveTimer,

PortUsage,

OCTET STRING (SIZE (1)),

NetworkBehaviour,

reserved3

dcs

NetworkBehaviour::= SEQUENCE {
multipleTranmit
framelnterval
reserved

multipleTokens

SetupAck-PDU

SetupAck-PDU::= SEQUENCE {
falArHeader
slaveNodelnfo
fwVersion
deviceType
reserved1
vendorCode
modelCode
rySize
rwwSize
rxSize
rwrSize

reserved2

OCTET STRING (SIZE (12)),
DCS

Unsigned8,
Unsigned8,
OCTET STRING/(S1ZE (1)),
Unsigned8

FALAR-FHeader,
SlaveNodelnfo,

Version,

DeviceType,

OCTET STRING (SIZE (2)),
VendorCode,

ModelCode,

Unsigned16,

Unsigned16,

Unsigned16,

Unsigned16,

OCTET STRING (SIZE (2)),

availableFuncs
reserved3

dcs

AvailableFuncs,
OCTET STRING (SIZE (5)),
DCS
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4.2.8

4.2.9
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F-MyStatus-PDU

F-MyStatus-PDU::= SEQUENCE {

falArHeader

segNumber

netNumber

masterCmd

cyclicStatus

nodeStatus

errorCode

portStatus

portStatistics

portindex

reserved
cyclieSegNumber
addrTableDistResult
slaveSpfEventinfo1
slaveSpfEventinfo2
vendorSpfNodelnfo

dcs

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

falArHeader FALAR-FHeader,
tokenDstMacAddr MACAddress,
tokenSegqNumber Unsigned8,
reserved1 OCTET STRING (SIZE (1)),
tokenHopCounter Unsigned16,
traAvailHopCounter Unsigned16,
traLastHopCounter Unsigned16,
traAllows Unsigned8,
reserved2 OCTET STRING (SIZE (13)),
dcs DCS

FALAR-FHeadet,
SeqNumbef,
NetNumber,
Unsigned16,
Unsigned16,
Unsigned16,
ErrorCode,

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

FALAR-FHeader,
OCTET STRING (SIZE (28)),
DCS
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4.2.10 F-Offset-PDU

F-Offset-PDU::= SEQUENCE {
falArHeader
reserved
syncOffset
reserved2

dcs

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
reserved2

dcs

4.2.12 F-CyclicData-PDU
F-CyclicData-PDU::= SEQUENCE {
falArHeader
segqNumber
bothEndsValidity
cycDataSize
offsetAddr
reserved
cycData

dcs

4.2.13 TranSient1-PDU

Transient1-PDU::= SEQUENCE {
falArHeader

FALAR-FHeader,

OCTET STRING (SIZE (8)),
SyncOffset,

OCTET STRING (SIZE*(16)),
DCS

FALAR-FHeader,
SeqNumber,
BothEndsValidity,
Unsigned16,
CycOffsetAddr,

OCTET STRING (SIZE (4)),
CycData,

DCS

FALAR-FHeader,

traMsgHeader

data

dcs

TraMsgHeader,

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

DCS
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reserved OCTET STRING (SIZE (4)),
seqNumber SeqNumber,
datald TraDatald,
wholeDataSize TraWholeDataSize,
offsetAddr TraOffsetAddr,
dataSize TraDataSize,
dataSubType TraDataSubType

}

FieldSpecificTransient::= SEQUENCE {
opHeader TraMsgCmdExHeader,
fSTraData CHOICE {

nodelnfoDist
statisticsGet

nodelnfoDetailGet

TraMsgCmdExHeader::= SEQUENCE {

command
subCommand
rtn
reserved
value
13
reserved]
destNetNumber
destNodeNumber
reserved2
srcNetNumber
srcNodeNumber

reserved3

4

[721] TraSysNodelnfoDist,
[723] TraSysStatisticsGet,
[724] TraSysNodelnfoDetailGet,

TraCommand,
TraSubCommand,

CHOICE {

[0] OCTET STRING (SIZE (2)),
[1] Unsigned16

OCTET STRING (SIZE (1)),
NetNumber,

NodeNumber,

OCTET STRING (SIZE (5)),
NetNumber,

NodeNumber,

OCTET STRING (SIZE (4))

TraSysNodelnfoDist::= SEQUENCE {

segNumber
masterNetNumber
masterDeviceType
masterModelCode
masterVendorCode
masterNodeType
Reserved1
masterMacAddress

Reserved2

SeqNumber,

NetNumber,

DeviceType,

ModelCode,

VendorCode,

NodeType,

OCTET STRING (SIZE (1)),
MACAddress

OCTET STRING (SIZE (2)),
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dataNum

messages

NodelnfoMessage::= SEQUENCE {

nodeNumber
reserved1

availableFuncs

— 35 —

Unsigned32,

SEQUENCE OF
NodelnfoMessage

NodeNumber,
OCTET STRING (SIZE (1)),

AvailableFuncs,

reserved?2
netNumber
deviceType
modelCode
vendorCode
nodeType
reserved3
macAddress

reserved4

TraSysStatisticsGet::= CHOICE {

OCTET STRING (SIZE (1)),
NetNumber,

DeviceType,

ModelCode,

VendorCode,

NodeType,

OCTET STRING (SIZE 1)),
MACAddress,

OCTET STRINGASIZE (2))

statGetRequest [0] SEQUENCE {

3

statGetResponse [1] SEQUENCE {
port1Mib1 Unsigned32,
port1Mib2 Unsigned32,
port1Mib3 Unsigned32,
port1Mib4 Unsigned32,
perttMib5 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 SIZE (0..128) OF
Unsigned32
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nodelnfoDetailGetRequest

h

nodelnfoDetailGetResponse
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TraSysNodelnfoDetailGet::= CHOICE {
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[0] SEQUENCE {

[1] SEQUENCE {

4.2.14

rySize Unsigned16,

rwwSize Unsigned16,

rxSize Unsigned16,

rwrSize Unsigned16,

reserved1 OCTET STRING (SIZE (1)),
ports Unsigned8,
tokenKeepTime Unsigned16,

netBehaviour
nodelnfo
fwVersion
deviceType
modelCode
vendorCode
reserved?2
modelName
vendorName
contlnfo
contFwVersion
contDeviceType
contModelCode
contVendorCode
reserved3
contModelName
contVendorName

contVendorSpecificlnfo

TransientAck-PDU

TransientAck-PDU::= SEQUENCE {

NetworkBehaviour,
SlaveNodelnfo,

Version,

DeviceType,

ModelCode,

VendorCode,

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)),
OCTET STRING (SIZE (4))

fatArHeader
acks
ackData

dcs

FAtAR-FHeader;
Unsigned32,

SEQUENCE OF TraAckData,
DCS
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4.2.15 Transient2-PDU

Transient2-PDU::= SEQUENCE {

37—

falArHeader 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,
did TraDstID,
sna TraSrcNetAddry
ss TraSrcStaNe,
sid TraSrclD,
1 TraCmdLen,
ct FraCmdType,
dno TraDataNo,
aps TraAppSeq,
rsts TraReturnStatus,
data Tra2Data,
dcs DCS

}

4.2.1q ParamCheck-PDU

ParamCheck-PDU::= SEQUENCE {
falArHeader FALAR-FHeader,
reserved1 OCTET STRING (SIZE (4)),
paramlid CommonParamld,
reserved?Z OCTET STRING (SIZE (12)),
dcs DCS

CommonParamld::= SEQUENCE {
date
timeNodeld

checksum

ParamDate,
ParamTime,

ParamChecksum
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4.2.17 Parameter-PDU

Parameter-PDU::= SEQUENCE {
falArHeader
paramSetFlag
addressOrder
cmdOrder

cyclicParameter

— 38 —
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FALAR-FHeader,
ParamFlag,
AddressOrder,
CmdOrder,

CyclicParameter,

dcs DCS
}
AddressOrder::= SEQUENCE {
assignedNetNumber NetNumber,
assignedNodeNumber NodeNumber
}
CmdOrder::= SEQUENCE {
cmd Unsigned24,
nodeType NodeType

CyclicParameter::= SEQUENCE {
paramlid
reserved1
masterStatus
rySeqNumber
ryBothEndsValidity
ryDataSize
ryOffset
reserved2
twwSeqNumber
reserved3
rwwDataSize
rwwOffset

reserved4

CommonParamld,

OCTET STRING (SIZE (2)),
Unsigned16,

SeqNumber,
BothEndsValidity,
Unsigned16,

Unsigned16,

OCTET STRING (SIZE (2)),
SeqNumber,

OCTET STRING (SIZE (1)),
Unsigned16,

Unsigned16,

OCTET STRING (SIZE (3)),

rxBothEndsValidity
rxDataSize
rxOffset

reserved5
rwrDataSize
rwrOffset
reserved6
masterWatchTimer
reserved?7
cmRyBothEndsValidity
cmRyDataSize
cmRyOffset

BothEndsValidity,
Unsigned16,

Unsigned32,

OCTET STRING (SIZE (2)),
Unsigned16,

Unsigned32,

OCTET STRING (SIZE (4)),
Unsigned16,

OCTET STRING (SIZE (3)),
BothEndsValidity,
Unsigned16,

Unsigned32,
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reserved8 OCTET STRING (SIZE (2)),
cmRwwDataSize Unsigned16,

cmRwwOffset Unsigned32,

reserved9 OCTET STRING (SIZE (1)),
cmRxBothEndsValidity BothEndsValidity
cmRxDataSize Unsigned16,

cmRxOffset Unsigned32

reserved10 OCTET STRING (SIZE (2)),
cmRwrDataSize Unsigned16,

cmRwrOffset Unsigned32

4214 Timer-PDU
Timer-PDU::= SEQUENCE {

falArHeader FALAR-FHeader,

time Timer,

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

4.3 |Data type assignments for type C

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

ARFType: := Unsigned8

DCS::¥ Unsigned8

Priorjty::= Unsigned8
ScanNfmber: := Unsigned24
NodeNyimber: := Unsignedlé6
Hec::¥ Unsigned32
PortChoice::= Unsigned32
PortCheckResult: := Unpsighed32
DestP¢rtInfo::= Unsignéed32
ScanState::= Unsigned32
SendTime: := Unsdignedl6
VendofCode: :s~Unsignedl6
NodeType: :="Unsigned8
NetNuhbergs= Unsigned8
LoopStater= Unsigned8
ParmTypelyclicStatus::= Unsigned8
ParamDate::= Unsigned32
ParamTime: := Unsigned32
ParamChecksum: := Unsigned32
OpState::= Unsignedlo6
ErrorState::= Unsignedlo6
ErrorCode::= Unsignedl6
DeviceType::= Unsignedl6
UnitTypeName::= VisibleString SIZE (20)
UnitTypeCode::= Unsignedl6
NodeInfo::= OctetString SIZE (96)
DestinationGroup::= Unsigned32
SegNumber: := Unsigned8
TraDatalId::= Unsigned8
TraWholeDataSize::= Unsignedl6
TraOffsetAddr::= Unsigned32
TraDataSize::= Unsignedlé6

TraDataType::= Unsignedlé6
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TraData::= LOctetString SIZE(12..1466)
Length::= Unsignedl6

GateCount::= Unsigned8

TypeSeqgF: := Unsigned8

FrameSequence: := Unsigned8
DataFrameType: := Unsigned8

TraDstAddr::= Unsigned8

TraSrcAddr::= Unsigned8

TraDstAppType: := Unsigned8
TraSrcAppType: := Unsigned8
TraDstModuleFlag::= Unsigned8
TraSrcModuleFlag::= Unsigned8
TraDstNetAddr: := Unsigned8

TraDs _04— DL — Lo -:gw\ Q.

TraDstID::= Unsignedl6

TraSr¢NetAddr: := Unsigned8
TraSr¢StaNo: := Unsigned8

TraSr¢ID::= Unsignedl6

TraCmdlLen: := Unsignedl6

TraCm@iType: := Unsigned8

TraAppSeq: := Unsignedl6

Tra2Data::= LOctetString SIZE(12..1466)
NTNTeg¢tData::= OctetString SIZE (28..1480)
ByteV@lidity::= Unsigned8

CycDataSize::= Unsignedl6
CycOffsetAddr: := Unsigned32
CycEx$egNumber: := Unsignedl6

CycWDdta::= LOctetString SIZE(16..1468)
CycBDdta::= LOctetString SIZE (16..1468)
CycOutlData::= LOctetString SIZE(16..1468)
CycOut2Data::= LOctetString SIZE(16..1468)
CycIn]lData::= LOctetString SIZE(16..1024)
CycIn?Data::= 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: := Unsigned8
AvailgbleFuncs: :=Unsignedl6
DataType::= Unsigned8
NodeNyimber: := Unsignedl6
Proto¢olVerType: :% Unsigned8
Hec::¥ Unsigned32
PersPriorityyr=\Unsigned24
NodeType: := Unsigned8

NodeIdl: :=Unsignedl6
Conne¢tdienInfo::= Unsigned8
VendotCode: := Unsignedl6
ModelCode: := Unsigned32
PortNumber: := Unsigned8
TraControl::= Unsigned8
PortStatus::= Unsigned8
LeaveTimer::= Unsignedlé6
PortUsage::= Unsigned8
SlaveNodeInfo::= Unsigned8
Version::= Unsigned8
DeviceType: := Unsignedl6
AvailableFuncs::= Unsigned8
SegNumber: := Unsigned8
NetNumber: := Unsigned8
PortStatistics::= Unsigned8
ErrorCode::= Unsigned32
ParamFlag::= Unsigned8
ParamDate::= Unsigned32

ParamTime: := Unsigned32
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ParamChecksum: := Unsigned32

Timer::= Unsigned48

TraDataSubType::= Unsignedl6
TraDatalId::= Unsigned8
TraReturnValue::= Unsignedl6
TraWholeDataSize::= Unsignedl6
TraOffsetAddr::= Unsigned32
TraDataSize::= Unsignedlé6
TraCommand: := Unsigned8
TraSubCommand: := Unsigned8
Tralength::= Unsignedl6

TraType: := Unsigned8
TraFrameSequence: := Unsigned8

TraDa petremefypett+——Hasigreds
TraDstAddr::= Unsigned8

TraSr¢Addr::= Unsigned8
TraDstAppType: := Unsigned8
TraSr¢AppType: := Unsigned8
TraDstModuleFlag::= Unsigned8
TraSr¢ModuleFlag: := Unsigned8
TraDstNetAddr: := Unsigned8
TraDstStaNo: := Unsigned8

TraDstID::= Unsignedl6
TraSr¢NetAddr: := Unsigned8
TraSr¢StaNo: := Unsigned8

TraSr¢ID::= Unsignedl6

TraCmdlLen: := Unsignedl6

TraCm@iType: := Unsigned8

TraDataNo::= Unsigned8

TraAppSeq: := Unsignedl6
TraReturnStatus::= Unsignedl6
Tra2Dgta::= LOctetString (SIZE(0..960))
BothEfdsValidity::= Unsigned8
CycOffsetAddr::= Unsigned32
CycData::= LOctetString
Octet$tring::= OCTET STRING
BitStfing8::= OCTET STRING (SIZE (1))
BitStfingl6::= OCTET STRING (SIZE _(2))
BitStfing32::= OCTET STRING (SIZE:A3)
Unsigfed8::= OCTET STRING (SIZEi~(1))
Unsigpedl6::= OCTET STRING _(SIZE (2))
Unsigfped24::= OCTET STRINGA\(SIZE
Unsigped32::= OCTET STRING. (SIZE
Unsigfped48::= OCTET STRING (SIZE
MACAddlress: := OCTET,_.STRING (SIZE
ILOctetString::= OCTET STRING
SyncOffset::= Unsighed32
SyncFlag: := Un§ighed8

5 FALtransfer syntax

5.1 Encoding rules
5.1.1 Unsigned encoding

The fixed-length, unsigned values Unsigned8, Unsigned16, Unsigned24, and Unsigned32 are
encoded as unsigned integers of one octet, two octets, three octets, and four octets in length,
respectively. Unsigned16, Unsigned24, and Unsigned32 are encoded as big endians, where
the most significant octet is regarded as the first octet, the next octet is regarded as the
second octet, and the least significant octet is regarded as the last octet.

5.1.2 Octet string encoding

OctetString which has variable length of octets is encoded octet by octet, in sequential order.
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5.1.3 SEQUENCE encoding

SEQUENCE (and SEQUENCE OF) encoding is performed in sequence, starting from the
initial element. The identifiers and length used in ASN.1 are not used.

5.1.4 LOctetString encoding

LOctetString has variable length and is encoded as little endian, where the lowest, or least
significant, octet is ordered as the first octet, and follow in sequential order until the highest,
or most significant, octet is ordered last.

5.2 FALPDU type C elements encoding

5.2.1 FALARHeader

5.21.1 arFType

This fleld shows the PDU types described in Table 4.

Table 4 — afFType
Value Description

0xq0 Connect-PDU
0xQ1 ConnectAck-PDU
0xQ2 Scan-PDU
0xQ3 Collect-PDU
0xQ4 Select-PDU
0xQ5 Launch-PDU
0x(Q6 Token-PDU
0xQ7..0x09 Reserved
0x10 Persuasion-PDU
0x11 TestData-PBU
0x12 TestDataACk-PDU
0x13 Setup-PDU
0x14 SetupAck-PDU
0x15 Token-M-PDU
0x16..0x1F Reserved
0x30 MyStatus-PDU
0x32 Transient1-PDU
0x43 Reserved
0x34 Dummy-PDU
0x25 Transient2-PDU
0x26..0x2E Reserved
0x2F NTNTest-PDU
0x30..0x7F Reserved
0x80 CyclicDataW-PDU
0x81 CyclicDataB-PDU
0x82..0x8B Reserved
0x8C CyclicDataOut1-PDU
0x8D CyclicDataOut2-PDU
0x8E CyclicDataln1-PDU
Ox8F CyclicDataln2-PDU
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5.2.1.2

priority

This field shows priorities described in Table 5.

Table 5 — priority

Value Description
0x00 Select-PDU,
Launch-PDU,
Token-PDU,
ourmmmy-rou,
CyclicDataW-PDU,
CyclicDataB-PDU,
CyclicDataOut1-PDU,
CyclicDataOut2-PDU,
CyclicDataln1-PDU,
CyclicDataln2-PDU
0xQ1 Collect-PDU,
Connect-PDU,
ConnectAck-PDU,
Scan-PDU
0xQ2 MyStatus-PDU
0x(3 Transient1-PDU
0xQ4 Transient2-PDU,
NTNTest-PDU
0xQ5 Reserved
0xQ6 Transient1-PDY
5.21.8 scanNumber
This field contains a frame'identifier used in Scan-PDU. The number is incremented each time
when gending Scan-PDU. The default value of 0x000000 is used in all other PDUs.
5.21.4 reserved1
This fileld jsfeserved for future use. The value is 0x00.

5.2.1.6—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.
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5.2.1.7 hec

This field is an error checking code from DestAddr of DLPDU to reserved2 of FALARHeader.
DLPDU definitions are as follows.

DLPDU::= SEQUENCE {

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

Preample::= OctetString SIZE(7)

SFD::¥ OctetString SIZE (1)

DestAdidr: := MACAddress

SrcAddir: := MACAddress

LT::=|Unsignedl6

FCS::¥ OctetString SIZE (4)

The generating polynomial is x32+x26+x23+x224x164x 124 x114+x104 x84+ x7+x5+x4+x2+x1+1.

5.2.2 Connect-PDU
5.2.2.1 falArHeader

Referto 5.2.1.

5.2.2.p portChoice

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

Table 6 — portChoice

Value Description
0x( “In” side
0x “Out” side
OxH “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 field is an error checking code from DestAddr of DLPDU. For DLPDU definitions, refer to
5.2.1.7.

The generating polynomial is x32+x26+x23+x224x164+x124x114+x104 x84+ x7+x5+x4+x2+x1+1.
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5.2.3 ConnectAck-PDU
5.2.3.1 falArHeader

Refer to 5.2.1.

5.2.3.2 portCheckResult

This field shows the check results of In-Out connection The values are specified in Table 7.

Table 7 — portCheckResult

Value Description
0x( OK
0x NG
OxH Node-to-node test OK
OxH Node-to-node test NG

5.2.3.8 dstPortinfo

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. dcs

Refer|to 5.2.2.4.

5.2.4 Scan-PDU

5.2.4.1 falArHeader

Refer fo~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
1 Loopback status of “In” side
2 Loopback status of “Out” side
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5.2.4.3 sendTime

This field indicates the sent time.

5.2.4.4 padding

This field is a padding. The value is 0x00.

5.2.4.5 dcs

Refer to 5.2.2.4.

5.2.5 Collect-PDU
5.2.5.1 falArHeader

Refer|to 5.2.1.

5.2.5.2 vendorCode

This field shows the vendor code. For vender codes, refer to implementation rules.

5.2.5.8 nodeType

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

Table 10 — nodeType

Value Description
0xqQ0 Management node
oxQ1 Reserve (for futureléxpansion)
0xQ2 Normal node
0x10 Reserve.(for future expansion)
0x12 Resgerve (for future expansion)
0x30 Reserve (for future expansion)
0x31 Master node in the Node-to-node test

5.2.5.4 netNumber

This fleld 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.


https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019 - 47 -

Table 11 — loopState

Value Description
0x00 Through
0x12 Loop back to “In” side, “Out” side disconnected
0x13 Loop back to “In” side, In/Out check error in “Out” side
0x14 Loop back to “In” side, In/Out check being performed at “Out” side
0x21 “In” side disconnected, loop back to “Out” side
0x31 In/Out check error at “In” side, loop back to “Out” side
0x41 In/Out check being performed at “In” side, loop back to "Out” side

5.2.5.Y parmTypeCyclicStatus
This field is divided as follows:
Bit 0..5 Cyclic status — follow values in Table 12
Bit 6..7 Parameter setting mode - follow values in Table 13
Table 12 — Cyclic status

Value Description
0xqQ0 Cyclic transmission is not perfotrmed
oxQ1 Cyclic transmission is performed
0x(Q2 Common parameters notwreceived
0xQ3 Receiving common-parameters
0xqQ4 Common parameters error
0xQ5 Reserved
0x(Q6 The nede‘number is illegal
0xq7 Reserve node setting
0xQ8 Cyclic stop instruction
0xQq9 Performing off-line test
0xQA Monitor timer time out
0x(B Node number not set
0xqC The node CPU error
0x(D. The node number duplication
0x0E The management node duplication
OxO0F The node number and own management node duplication
0x10 Network number error

Table 13 — Parameter setting mode

Value Description

0x0 Common parameter

0x1

Reserved



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

- 48 — IEC 61158-6-23:2019 © |IEC 2019

5.2.5.8 commonParamld
5.2.5.8.1 date

The bits 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 Hits are 0, there are no common parameters.

5.2.5.8.2 timeNodeld

The blts of this field are defined as follows:

Bit 28..31 Hours (ones digit)

Bit 24..27 Hours (tens digit)

Bit 20..23 Minutes (ones digit)

Bit 16..19 Minutes (tens digit)

Bit 12..15 Seconds (ones digit)

Bit 8..11 Seconds (tens digit)

Bit 0..7 Node number of setting reference

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

5.2.5.8.3 checksum

This fleld contains,_the' checksum of “date” and “time_nodeld” in the commandParmlid| If all
bits afje 0, there are’'no common parameters.

5.2.5.9 padding

This fleldlis 8 octets in length. The value is 0x00 for all 8 octets.

5.2.510 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.
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5.2.6.3 dcs

Refer

5.2.7

to 5.2.2.4.

Launch-PDU

5.2.71 falArHeader

Refer

to 5.2.1.

5.2.7.2 padding

This f

5.2.7.

Refer

5.2.8
5.2.8.

Refer

5.2.8.

eld is padding. The value is 0x00.

B dcs
to 5.2.2.4.

Token-PDU
( falArHeader

to 5.2.1.

p padding

This field is padding. The value is 0x00.

5.2.8.

Refer

5.2.9
5.2.9.

Refer

5.2.9.

B dcs

to 5.2.2.4.

MyStatus-PDU
( falArHeader

to 5.2.1.

p availableFuncs

This fleld represgnts'the transmission point extended mode availability.

e Ox

e Ox
5.2.9.

Refer

D1: thentransmission extended mode is available.

D0~ the transmission extended mode is not available.

nodeType

to 5.2.5.3.

5.29.4 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.
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5.2.9.7 parmTypeCyclicStatus

Refer

to 5.2.5.7.

5.2.9.8 commonParamld

Refer

to 5.2.5.8.

5.2.9.9 inFarNodeMACAddr

This field indicates the MAC address of the node connected with “In” side. If the “In” side is
not connected (‘nrrpr‘tly the value is 0

5.2.9.10 inFarNodeNumber

This f

5.2.9.

This f

5.2.9.

This f
is not

5.2.9.

This f

5.2.9.

This f

5.2.9.

This f

eld indicates the node number of the node connected with “In” side.

11 reserved3

eld is reserved for future use. The value is 0x00.

12 outFarNodeMACAddr

eld indicates the MAC address of the node connected with “Out” side. If the “Ou
connected correctly, the value is 0.

13 outFarNodeNumber

eld indicates the node number of the nod€sconnected with “Out” side.

14 reserved4

eld is reserved for future use. The value is 0x00.

15 opState

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

Table 14 — opState

” side

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

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
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5.2.9.17 errorCode

This field indicates the error codes of errors that occurred in a node. Error codes and their
meanings are not defined here.

5.2.9.18 vendorCode

Refer to 5.2.5.2.

5.2.9.19 deviceType

This field specifies the device type For device types refer to device profile

5.2.9.20 unitTypeName

This field contains the character string for model name.

5.2.9.21 unitTypeCode

This field contains the model name code.

5.2.9.22 reserved5

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

5.2.9.23 nodelnfo

This field indicates the user-defined node status.

5.2.9.24 dcs

Refer|to 5.2.2.4.

5.2.140 Transient1-PDU
5.2.10.1 falArHeader

Refer|to 5.2.1.

5.2.10.2 destinationGroup

This fleld speCifies the destination group. Each bit represents a group address. Bit 0 $hows
group|address 1. Bit 31 shows group address 32. If no destination group is specified, the
valueg of allbits are 0.

5.2.10.3 seqNumber
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..0xFF. All fragments of a transient data transmission have the same identification
number.
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5.2.10.5 wholeDataSize

This field specifies the amount of transient data in octets.

5.2.10.6 offsetAddr
This field specifies the offset address. In the initial PDU, the value is 0x0. In subsequent

PDUs, the position within the entire transient data is shown as an offset address from the
initial PDU.

5.2.10.7 dataSize

This field specifies the fragmented transient data size in octets. The range of vallies is
0x0000..0x05BA.

5.2.10.8 dataType

This field specifies the data type as described in Table 16.

Table 16 — Data type

Value Description
0x(Q000 Reserved
0xQ001 Parameter delivery
0x(002..0xFFFF Reserved

5.2.10.9 data
5.2.14.9.1 Overview

The dpta field contains the transient data. The structure depends on the type of transierjt data.
If wholeDataSize exceeds 1466 (octets, it is the transient data from offset descried in
offsetAddr to the data size desecribed in dataSize. If the transient data has less than 16 gctets,
the pgdding is filled with 0x0Q

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 sfructure of CPW is described in Table 17, that of CPWC in Table 18 and that of CPWCR
in Tahle 19. Each field is encoded as LOctetString.

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.

cmParam - Refer to Table 20.
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Table 18 - CPWC

Field name Size (octets) Description
cpfType 4 Frame type. The value is 1.
commonParamlid 12 Refer to 5.2.5.8.

Table 19 - CPWCR

Field name Size (octets) Description
CpI[rype 4 rrdime type. TThe vdiue s £.
chgckResult 4 The result of common parameter check
0: Common parameters not received
1: Checking common parameéters
2: Check OK
3: Check failed
errprCode 4 Error code when chéeck’is failed
srcNodeNumber 1 Source node number
padding 3 Padding
Table 20 — cmParam
Field name Size (octets) Description
Pafameter Name 8 Specified by the user
Tofal Size 2 Data size from start block to end block i
octet
Sum Check Enabled 4 0: Perform sum check
1: Not perform sum check (default)
Regerved 1 Reserved
Supn Check Value 4 Check sum value from start block to en
block
Crgqate 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
2 Hour
2 Minute
2 Second
Begin Marker 4 0x5047532d
Param Area 0..5 924 Refer to Table 21.
End Marker 4 0x5047452d
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Table 21 — Details of param area

Field name

Size (octets)

Description

Parameter Availability

2

Bit0: LB/LW Common Memory Area

Bit1: LB/LW Common Memory Additional
Area

Bit8: LX/LY Common Memory Area

Bit9: LX/LY Common Memory Additional
Area

0 means no setting, 1 means setting
available

Common-PRarameterorsion 4 Common-parametorversion

Resgerved 1 Reserved

LBJLW CM Area Offset 2 Offset of LB/LW CM Area

LBJLW CM Additional Area Offset 2 Offset of LB/LW CM AdditionakArea

LXILY CM 1 Area Offset 2 Offset of LX/LY CM 1 Area

LXILY CM 2 Area Offset 2 Offset of LX/LY CM 2-Area

Regerved 24 Reserved

Application Parameters 80 Refer to Table;22

LBJLW CM Area 0 or 1452 Refer to Table 23
When the(Bit0 value of Parameter
Availability is 0, the size is 0, when the
value_is 1, the size is 1 452

LBJLW CM Additional Area 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 CM 1 Area 0 or 1,452 Refer to Table 24
When the Bit8 value of Parameter
Availability is 0, the size is 0, when the
value is 1, the size is 1 452

LXILY 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
Coptrol Block 4 0x0
Resgerved1 1 Reserved 1
Regérved2 1 Reserved 2
Total Nodes 1 Total number of nodes

Network Type

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

Reserved6 16 Reserved 6
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Table 23 — Details of LB/LW CM area and LB/LW CM additional area

Field name Size (octets) Description
LW CM Head Address 4 LW head relative address
LW CM Total Size 4 Total number of words in LW setting range
LB CM Head Address 2 LB head relative address
LB CM Total Size 2 Total size of LB setting range (in 2 octet
units)
LB/LW CM Table List 1440 Parameter table list of LB and LW
(12 x 120)
LW CM Head Address Of Node 4 LW head relative address in each node
LW CM Size 4 Size of LW in each node (in 2 octet, unitp)
LB CM Head Address Of Node 2 LB head relative address in eath’/node
LB CM Size 2 Size of LB in each node_(in. 27octet unitq)

Table 24 — Details of LX/LY CM 1 area and LX/LY CM 2 area

Field name Size (octets) Description
Mapter Node Number 1 Mastér nede number
Regerved 3 Reserved
LY|CM Head Address 2 LY head relative address
LY|CM Total Size 2 Total number of words in LY setting ranpe
LX|CM Head Address 2 LX head relative address
LX|CM Total Size 2 Total number of words in LX setting ranpe
LXILY CM Table List 1,440 Parameter table list of LX/LY
(12 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 edch
node
LX CM [Size 2 LX size received by each node (in 2 octpt
units)
lYN\CM Head Address Master Sent 2 LY head relative address sent by the
master node

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.
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5.2.11.2 dummyData

This field contains dummy data. The size is 28 to 1 482 octets. The value has no meaning.

5.2.11.3 dcs

Refer to 5.2.2.4.

5.2.12 Transient2-PDU

5.2.12.1 falArHeader

Refer|to 5.2.1.

5.2.12.2 |

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

5.2.12.3 gcnt

This field represents the maximum relay times as a gate count. The(default value is 0x0f. The
value |is decremented through each relay.

5.2.12.4 typeSeqgF

This field is divided as follows:

Bit7..4 Shows the type. The value is 0x0Q.
Bit 3..0 Represents the sequence numdber.
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.

5.2.1Z76—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.
5.2.12.7 da

This field contains the node number of a relay node. When a destination node is in the same
network, this field identifies the node number of the destination.
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5.2.12.8 sa

This field contains the node number of a relay node. When a destination node is in the same
network, this field identifies the node number of the source.

5.2.12.9 dat

This field contains the target application type. The value is fixed as 0x22.

5.2.12.10 sat

This field contains the source application type The value is fixed as 0x22

5.2.12.11 dmf

This field contains the destination module flag. The values are described in Table 25.

Table 25 — Destination module flag

Module name Description

0 Inside the network module

1 Inside the controller

5.2.12.12 smf

This field contains the source module flag. The values are described in Table 25.

5.2.12.13 dna

This field 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.
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.
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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.
5.212.19 1

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

5.2.12.20 ct
This fleld contains the command type as shown in Table 26.
Table 26 - Command types
Command type Description
0xQo0 Unavailable
0xQ1 Reserved
0xQ2 Reserved
0x(3 Reserved
0xqQ4 Get memory access information
0x(Q5..0x07 Reserved
0xQ8 RUN
0xQq9 STOP
0xQA..Ox0E Reserved
OxQF Reserved
0x10 Read memory
0x11 Reserved
0x12 Write memory
0x13..0x5F Reserved
0x40..0x7F Vendor specific
5.2.12.21 rsv
This fleld’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.

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).


https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019 - 59 -

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

..... p{ ‘ Error location ‘ ‘ Error code

0: No error
Other than 0: Error
(Optional depending on each manufacturer)

0: Warning error
T: Major error

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

Optional depending on each vendor

[Bit configuration]

RSTS L F |
H Access code|
— OF| OE[0D| oCc| oB| 0A| 09| 08| 07| 06 05} ‘04| 03|02 | 01 -
Available [ > |
access ;
code list :
(32 octets) :
40
Name of 0
device 5
(4 octets) :
The number L -
of access H :
points
90
V) : ~, AO
N f BO
ame o
device :
(4 octets) :
The number =
of access - H :
points

( 0:Unavailable access code
1:Available access code

Figure{2 — Structure for memory access information retrieve response

0: Internal information
1: External information
(Controller)

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

Figure 3 — Attribute definitions
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7 6 5 4 3 2 1 0
. . . Word Bit data
‘ Retain Status ‘ Link ‘ Counter Timer data Output Input

B o —
Type Function

Figure 4 — Access code definitions

An example of a network module memory access code is described in Table 27. An example
of a controller memory access code is described in Table 28.

Table 27 — Access codes of network module memory

Memory contents Access code

Buffer Standard buffer 0x00
Stdtus buffer Intelligent device node 0x40

Auto-refresh buffer
Link buffer Random access buffer 0x20
Link Device Link input 0x21

Link output 0x22

Link register 0x24

Link special relay 0x63

Link special register 0x64

NOTE Specific fields and property values are vendor depehdent.

Table 28 — Access_codes of controller memory

Type
Memory contents Access code

B w
Input relay 0x01 X
Ougput relay 0x02 X
Spegcial relay 0x43 X
Special register 0x44 X
Intg¢rnal relay 0x03 X
Latch relay 0x83 X
Tinper (contact) 0x09 X
Timer (c0il) 0x0A X
Timer (current value) 0x0C X
Retentive timer (contact) 0x89 X
Retentive timer (coil) 0x8A X
Retentive timer (current value) 0x8C X
Counter (contact) 0x11 X
Counter (coil) 0x12 X
Counter (current value) 0x14 X
Data register 0x04 X
File register 0x84 X
Link relay 0x23 X
Link register 0x24 X



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019 - 61—

Type
Memory contents Access code
B w
Link special relay 0x63 X
Link special register 0x64 X
NOTE Device memory name, number and access range are PLC dependent.

5.2.12.23.3 Run

The structure when rnqunei‘ing RUN is shown in Figllrn 5

10
Mode L [ N | ‘ 1 ‘
H 0: Normal RUN
1: Forced RUN
Clear mode .......................
Signal flow mode |- - p» 0: No device clear
: 1: Clear all but the retainable‘range
2: Clear all
iy O: Fixed

Figure 5 — Structure for RUN request

The sf{ructure when responding is shown in Figure 6.

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
Application layer is assigned

Optional depending on each vendor

Figure 6 — Structure for RUN response

5.2.12.23.4 Stop

The structure when requesting STOP is shown in Figure 7. The structure when responding is
shown in Figure 8.
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1.0
Mode L .................. N“']‘

H L 0: Normal STOP
1: Forced STOP

Figure 7 — Structure for STOP request

15 1110 8 76 0

N [ 1 |

RSTS C > [ e focatiorn | ‘ ETror code |

T

0: No error

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

0: Warning error
1: Major error

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

Optional depending on each vendor

Figure 8 — Structure for STOP response

5.2.12.23.5 Read memory

The sjructure when requesting batch memory.read is shown in Figure 9. The structure|when
respohding is shown in Figure 10.

Quantit k .
y Moo »1 point

Attribute
Access code

L
Address Ho P Specifying bit: 16 to 7680 points

Specifying word: 1 to 480 points

Number of 7L
points H

Figure 9 — Structure for batch memory read request
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The s
when

- 63—

RSTS 7L
H

Data area

960 octets

Figure 10 — Structure for bateh_-memory read response

fructure when requesting random memory read is shown in Figure 11. The str
responding is shown in Figure 12,

Licture

Quantit L
{ Ho » 2 to 160 points
Attributes
Access code
Address L
H
Read L . )
size Ho » Specifying bit: 1-7680
Specifying word: 1-480
Specifying octet: 1-960
Total: 960 (in nr‘fm‘)
mu (\u
Attributes
Access code
Address L
H
Read L
size H

Figure 11 — Structure for random memory read request
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RSTS L
H
» Storing status
Data area First point > Word
960 octets Stored data information
Points X 2
octets
Second point Byte
Stored data information
Points X 1
octets

n-th point
Stored data

Figure 12 — Structure for random memory read response

5.2.12.23.6 Write memory

The sfructure when requesting batch>memory write is shown in Figure 13. The structuref when
responding is shown in Figure 14
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Quantit L
Y HOUUUU > 1 point

Attribute
Access code
Address L

H
Number of L . . .
points T‘| """"" P> Specifying bit: 16 to 7680 points

Specifying word: 1 to 480 points

Data area
960 octes

Figure 13 — Structure for.batch memory write request

15 1110 8 76 0
RSTS 7'— ﬁ Error location ‘ ‘ Error code

0: No error

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

T

0: Warning error
1: Major error

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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Figure 15 — Structure for random memory write request

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
Specifying octet: 1-960
“ a Total: 960 (in octet)
Attributes
Access code | » Storing status
Address L Stored data 1
H
Write L
size “H
........... Stored data.2
Data area
320 octets
/\u r\u

15

Stored data n

1110 8 76 0

1 Error location ! ‘ Errorcode ‘

0: No error

Other than O: 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 to 5.2.2.4.
5.2.13 NTNTest-PDU
5.2.13.1 falArHeader
Referto 5.2.1.
5.2.13.2 ntnTestData
This fleld contains test dummy data. The size is from 28 to 1 482 octets.-The value Has no
meaning.
5.2.13.3 dcs
Referfto 5.2.2.4.
5.2.14 CyclicDataW-PDU
5.2.14.1 falArHeader
Refer|to 5.2.1.
5.2.14.2 seqNumber
Refer|to 5.2.10.3.
5.2.14.3 byteValidity
This fleld specifies if the initialN4 octets and last 4 octets of wData are reflected on ghared
memory. The bit definitions aré shown in Table 29. For each bit, 1 = valid, and 0 = invalif.
Table 29 - byteValidity
Bit Octet of wData
0 first octet
1 second octet
2 third octet
3 fourth octet
4 fourth octet from end
5 third octet from end
6 second octet from end
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 octets in length,”the padding is
filled yith 0x00.

5.2.14.9 evenPadding

This field is only used when wData is an odd number of octets in\length. The value is 0x{0.

5.2.14.10 dcs

Refer|to 5.2.2.4.

5.2.18 CyclicDataB-PDU
5.2.15.1 falArHeader

Refer|to 5.2.1.

5.2.19.2 seqNumber
Refer|to 5.2.14.2

5.2.19.3 byteValidity
Refer|to 5.2.14.3.

5.2.19.4 dataSize

Refer|to,5'2:14.4.

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
5.2.164
Refer

5.2.16
Refer

5.2.16
This f

5.2.164
Refer

5.2.16
This f

5.2.16
This f

5.2.16
This f

5.2.16

CyclicDataOut1-PDU
.1 falArHeader

to 5.2.1.

.2 seqNumber

to 5.2.14.2.

.3 byteValidity

eld is not used. The value is 0x00.

.4 dataSize

to 5.2.14.4.

.5 offsetAddr

eld is not used. The value is 0x00.

.6  reserved1

eld is reserved. The.value is 0x0.

.7 reserved2

eld is resetved. The value is 0x0.

.8 ~out1Data

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

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.

5.2.17 CyclicDataOut2-PDU

5.2.17.1 falArHeader

Refer

to 5.2.1.
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5.2.17.2 seqNumber

Refer

to 5.2.14.2.

5.2.17.3 byteValidity

This fi

eld is not used. The value is 0x00.

5.2.17.4 dataSize

Refer

to 5.2.14.4.

5.2.17

This f

5.2.17

This f

5.2.17

This f

5.2.17

This f
this d

5.2.17

This f

5.2.17

Refer

5.2.18
5.2.18
Refer

5.2.18

.5 offsetAddr

eld is not used. The value is 0x00.

.6 reserved1

eld is reserved. The value is 0x0.

.7 reserved2

eld is reserved. The value is 0x0.

.8 out2Data

eld contains the LY2 data sent by the masterinode to all receiving nodes. If the v3
ta is less than 16 octets in length, the padding is filled with 0x00.

.9 evenPadding

eld is only used when out2Data is'ah odd number of octets in length. The value is

.10 dcs

to 5.2.2.4.

CyclicDataln1-PDU
.1 falArHeader

to 5.2.1(

.2{, seqNumber

lue of

0x00.

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 o

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


https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019 -71 -

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 length. The-value is 0x00.

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 seqNumber
Refer|to 5.2.14.2.

5.2.19.3 byteValidity
Referfto 5.2.14.3.

5.2.19.4 dataSize

Refer|to 5.2.14 .4.

5.2.19.5 offsetAddr

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

5.2.19.6"" reserved1

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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FALPDU type F elements encoding

FALARHeader

arFType

This field shows the PDU types described in Table 30.

Table 30 — afFType

Value Description
0x(Q0..0x06 Used in type C
0xQ7..0x09 Reserved for future use
0x10 persuasion-PDU
0x11 testData-PDU
0x12 testDataAck-PDU
0x13 setup-PDU
0x14 setupAck-PDU
0x15 token-PDU
0x16..0x1B Reserved for future use
0x1C timer-PDU
0x1D..0x1F Reserved for future use
0x30 myStatus-PDU
0x31 Reserved for future usé
0x32 transient1-PDU
0x23 transientAck-PBU
0x34 Used in type C
0x35 transient2-PDU
0x36..0x27 Resgrved for future use
0x38 paramCheck-PDU
0x39 parameter-PDU
0x3A..0x3F Reserved for future use
0x40 measure-PDU
0x41 measureAck-PDU
0x42 offset-PDU
0x43 update-PDU
0x44 OX7F 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
0x90..0xFF Reserved for future use



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019 -73 -

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
05020 Reservred-forfuttro-use

0x1C 0x00 Reserved for future use
0x01 Transient transmission (type F specific)
0x02..0xFF Reserved for future use

0x240 0x00..0x01 Reserved for future use
0x02 Transmission control (diagnaéstics)
0x03..0xFF Reserved for future use

0x32 0x00..0x06 Reserved for future (use
0x07 Transient transmission (type F specific)
0x08 Transient transmission (drive specific)
0x09 Transiefit transmission (safety specific)
0x10..0xFF Reserved for future use

0x33 0x00..0xFF Transient transmission response

0x235 0x00..0x03 Reserved for future use
0x04 Transient transmission (CP8/1, CP8/2 compatiblg)
0x05..0xFF Reserved for future use

0x48-0x29 0x00..0x02 Reserved for future use
0x03 Cyclic transmission setting
0x04..0xFF Reserved for future use

0x§2-0x85 0x00 Cyclic transmission
0x01..0xFF Reserved for future use

5.3.1.8 vatField
5.3.1.8.1 Overview

This field contains the fields Tisted in Table 32 which are per arFtype as described
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Table 32 — varField

pa

pa]:mCheck-PDU

meter-PDU

arFtype Field used

persuasion-PDU persPriority

testDataAck-PDU nodeType

testData-PDU reserved1

setupAck-PDU

timer-PDU

setup-PDU nodeld

tokpm=PBY reserved?

cydlicDataRWw-PDU

cydlicDataRY-PDU

cydlicDataRWr-PDU

cydlicDataRX-PDU

mepsure-PDU

mepsureAck-PDU

offget-PDU

update-PDU

mytatus-PDU nodeld
syncFlag
nodeType

trapsient1-PDU nodeld

trapsientAck-PDU connectioninfo

trapsient2-PDU reserved4

5.3.1.8.2 persPriority
This flield indicates thespriority level when transmission control manager is selected. The
range| of this value ,is._0x0..0xFFFFFF. The value 0x0 indicates that the node is npt the
transmission contrgl manager.
5.3.1.8.3 nodeType
This field indicates the node type. The values are specified in Table 33.
Table 33 — nodeType
Value Description

0x00..0x2F 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 I/O station

0x36..0xFF Reserved for future use
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5.3.1.3.4 reserved1

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

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 f

5.3.1.

Each

5.3.1.

This f
one tqg

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

B.7 syncFlag
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 when the frame provides
notification of the synchronization timing, and 0 at/any/other time.

8.8 connectioninfo

eld identifies the f-transientData-PDU to be.transmitted when one token is kept.
ken is kept and a duplicate non-cyclic transmission PDU having the same destad

the sgme connectioniInfo is received, the receiving node discards it.

5.3.1.
This f

5.3.1.
This f

5.3.1.
Each

8.9 reserved4

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

8.10 srcNodeNumber

eld contains the identification number of the source node.

B.11 protocolVerType
hit has the-following meaning:

Bits 74 Protocol version. The value is 0.

Bits*3..0: Protocol type. The values used are in accordance with Table 34.

When
ir and

Table 34 — ProtocolVerType

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

5.3.1.3.12 reserved

This fi

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

This field contains an error detection code that targets DestAddr of DLPDU. The DLPDU
definitions are as follows.

DLPDU::= SEQUENCE {

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

Preample::= OctetString (SIZE(7))

SFD::¥ OctetString (SIZE(1))

DestAdidr: := MACAddress

SrcAddir: := MACAddress

LT::=|Unsignedl6

FCS::F¥ OctetString (SIZE(4))

The generating polynomial is x32+x26+x23+x224x 163514+ x 114 x 104 x84+ x7+x5+x4+x2+x1+1.

5.3.2 Persuasion-PDU
5.3.2.1 falArHeader

Referto 5.3.1.

5.3.2.2 reserved1

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

5.3.2.8 myPorts

This fleld indicates-the number of physical communication ports held by the node.

5.3.2.4 vendorCode

This field.contains the vendor code.

5.3.2.5 modelCode

This field contains the 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 x32+x26+x23+x224x164+x124x114x104 x84+ x7+x5+x4+x2+x1+1.
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5.3.3 TestData-PDU
5.3.3.1 falArHeader

Refer to 5.3.1.

5.3.3.2 tmMacAddr

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

5.3.3.3 srcPort

This fleld contains the transmission source port number of the testData-PDU. The valde 0 is
invaliqg.

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.

5.3.4 TestDataAck-PDU
5.3.4.1 falArHeader

Refer|to 5.3.1.

5.3.4.2 tdSrcMacAddr
This fleld contains the MAC address of<the transmission source node of the testData-PDU

included as the srcaddr in DLPDU in_the received testData-PDU. The target is the tesfData-
PDU that served as the impetus for’ttansmitting the testDataAck-PDU.

5.3.4.8 tdSrcPort

This fleld contains the seurce port number of the transmission source node of the testData-
PDU that is included as the srcPort in the received testData-PDU.

5.3.4.4 tdRcvPort

This field contains the port number of its own node that received the testDataAck-PDU.

5.3.4.5 reserved1

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

5.3.4.6 myPorts
Refer to 5.3.2.3.

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:
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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
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 fleld indicates the status of the each port. The field is used to show the status’of 24 ports,
maxinLum, using four bits for each port. The field shows the status of port 1 jn bits 3.J0 and
the status of port 2 in bits 7..4 of the first octet. The field shows the status ofyport 3 in bifs 3..0
and the status of port 4 in bits 7..4 of the second octet. Similarly, the field)then uses up to 12
octets|to show the statuses of 24 ports. Each bit of one octet has the following meaning:

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 is0)
Bits 1..0: The values are in accordance with Jable 35.

Table 35 — Link status

Value Description
004 Link down
014 Link up\(¥ Gbps)
104 Reserved for future use
114 Reserved for future use
5.3.4.10 dcs

Refer [to 5.3:2.7.

5.3.5 Setup-PDU

5.3.5.1 falArHeader

Refer to 5.3.1.

5.3.5.2 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-
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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.

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 fljeld specifies the setting value of the LeaveTimer. The transmission control fmgnager
enterqd the LeaveTimer value to be set in a node other than the transmission control mgnager
in thig field of the setup-PDU to be transmitted. The value of this field is set in the'node that
receivies the setup-PDU as the LeaveTimer value. The LeaveTimer is used-io)measufe the
duratipn of detection of disconnection of its own node.

The bjts 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.<Fhe unit is 400 ps.

5.3.5.p portUsage

This fleld indicates the enabled/disabled setting of\the transmission/reception function [of the
port that is associated with the node. A disabledport means that the port does not use DL
service. The values used are in accordance with’Table 36.

In a node with two ports that receive setting values, the enabled/disabled status of theg ports
of the|node is determined in accordanee with Table 36. A node that has three or morg ports
that rgceived setting values enables all ports without using the specified setting values.

Table 36 — Port enable/disable specification

Value Description
0xqo0 Enable both ports
0xQ1 Enable port 1 only, and disable all other ports.
0x(Q2 Enable port 2 only, and disable all other ports.

5.3.5.6 reserved2

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

5.3.5.7 netBehaviour
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-
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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.

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 int

rval pqlli\/nlpnf to the gap hetween frames rpqnlﬁng in the shortest Fthernet

frame

transn
one fr|
When
on an
minus|

5.3.5.

This f

5.3.5.

nission interval. 2 indicates that transmission is to be performed based on an intge
ame added to the token-PDU plus the gap between frames before and afterthat
2 or higher is specified, the value indicates that transmission is to be performed
interval of the token-PDUs of a number of frames equivalent to the specified n
one, plus the gap between frames before and after each frame.

7.3 reserved

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

7.4 multipleTokens

This flield specifies the number of times transmission‘ef the token-PDU to be trans

during

NOTE
the tok
and the

5.3.5.
This f

5.3.5.
Refer

5.3.6
5.3.6.

Refer

5.3.6.]

one token holding period. The value range is 14255. 0 is invalid and shall not be

For example, when an intelligent device station spegtifies 2 in this field and becomes the node thg
bn, the station transmits the myStatus-PDU, cyclicRWr-PDU, cyclicRX-PDU, transient1-PDU, and tok
n transmits the token-PDU once again.

B reserved3

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

D dcs
to 5.3.2.7.

SetupAck-RDU
( falArHeader

to 5.3k

val of
rame.
based
Limber

mitted
Ised.

t holds
en-PDU,

p " slaveNodelnfo

Each bit has the following meaning:

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

Bits 1..0: Specifies /0O 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 fi

eld specifies the firmware version.
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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.

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 field specifies the RWw size (number of words).

5.3.6.10 rxSize

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

5.3.6.11 rwrSize

This field specifies the RWr size (number-of'words).

5.3.6.12 reserved2

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

5.3.6.13 availableFuncs
Each pit has the follawing meaning:

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

Bit 1: Indicates the presence of the node number setting function from the parameter-
PDU. 0 indicates the function is not available, and 1 indicates the function is
available. The parameter-PDU for node number setting shall not be sent to a
node that does not have the function.

Bit 0: Indicates the presence of the transient receiving function. 0 indicates that the
function does not exist, and 1 indicates that the function exists.

5.3.6.14 reserved3

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

5.3.6.15 dcs
Refer to 5.3.2.7.
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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
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 tokenSeqNumber

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

The tfansmission control manager assigns a different sequence number for each [token
passing. Each node discards the second and subsequent token-PDUs having the |same
token$egNumber values when token-PDUs having the same tokenSeqNumber are recgived.
In nodes other than the transmission control manager, the valuesCshall not be changled. In
nodes| other than the transmission control manager, the token-PDW having the same value 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 field contains the token passing counter value.

The tpkenHopCounter of the tokensPDU to be transmitted by the transmission dontrol
manager, which has become the token holding node, shall be 1. A node other thgn the
transmission control manager.that has become the token holding node shall add 1 o the
tokenlHopCounter of the received token-PDU and then perform transmission.

5.3.7. traAvailHopCounter

This field specifiestthe'minimum value for the token passing counter.

The token holding node uses this field and the tokenHopCounter to assess whether pr not
transi¢nt transmission is possible. The token holding node can perform transient transmission
when foKenHopCounter = traAvailHopCounter and traAllows > 0.

After token passing begins, the transmission control manager, which becomes the token
holding node for the first time, transmits the token-PDU that specifies the first node to perform
transient transmission in the traAvailHopCounter. When the transmission control manager
becomes the token holding node for the second and subsequent times, the transmission
control manager transmits the token-PDU that sets the same value as the traLastHopCounter
of the token-PDU received in the previous token passing in the traAvailHopCounter of the
token-PDU.

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

5.3.7.8 traAllows

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

The tpken holding node shall not transmit the transientData-PDU whef~traAllows pf the
receivied token-PDU is 0. After transmission of the transientData-PDU, thestoken holding node
shall set into traAllows of the token-PDU to be transmitted a value jequivalent to the|value
minus|the number of times the transientData-PDU was transmitted.

5.3.7.9 reserved2

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
5.3.8.11 falArHeader
Refer|to 5.3.1.

5.3.8.2 reserved

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

5.3.8.8 dcs
Refer|to 5.3.2(7}

5.3.9 F-Offset-PDU

5.3.9.1 FalArHeader

Refer to 5.3.1.

5.3.9.2 reserved

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

5.3.9.3 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.
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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.

5.3.10.2 reserved

This f

5.3.10
Refer

5.3.10
This f

5.3.10
Refer

5.3.11
5.3.11

Refer

5.3.11

This f
PDU
meani

5.3.11

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

.3 syncOffset
to 5.3.9.3.

.4 reserved2

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

.5 dcs
to 5.3.2.7.

F-MyStatus-PDU
.1 falArHeader
to 5.3.1.

.2 seqNumber

eld contains a sequential number representing the transmission order of the my§
hnd f-cyclicData-PDU t0 be transmitted once by the node. Each bit has the fol

ng:

Bit 7: Last frame identification. 0 indicates that frames follow, 1 indicates that no
frames follow.

Bits 6..0: Sequential number. The value of the myStatus-PDU is 0.

.3, \.netNumber

tatus-
owing

This f

5.3.11

eld contains the network number of the node. I'he range Is 1..Z259.

.4 masterCmd

Each bit has the following meaning:

Bits 15..12: Reserved for future use. The value is 0.

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

Bit 10..8: 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.
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Bit 5:

Bit 4:

Bit 3:

Application error status. O 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.

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.

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
cyclicDataRWr-PDUs and cyclicDataRX-PDUs. Slave stations do not use this
field.

5.3.11

When
Each

Bits 2..1:
Bit O:

Bit 15:

Bit 14:

Bit 13:

Bit 12:

Bit 11:

Bits 10..8:

Bit 7:

Reserved for future use. The value is 0.

Master station identification. 0 indicates that the node is not a master station,
and 1 indicates that the node is a master station.

.5 cyclicStatus

bit 8 is 1 and bits 9 and 10 are 0, cyclic transmission and reception are perfg
pit has the following meaning:

Cyclic operation instruction status, node specific\Ovindicates run setting, and 1
indicates stop setting. It is used only with the myStatus-PDU transmitted by the
slave station. The slave station reflects bit 19%f the received parameter-PDU
cmd. The master station does not use this field.

Cyclic operation instruction status, all\nodes. 0 indicates operation setting, and
1 indicates stop setting. It is used only with the myStatus-PDU transmitted by

the slave station. The slave station_reflects bit 3 of the received myStatus-PDU
masterCmd from the master station. The master station does not use this field.

Reserved node setting status» 0 indicates that the node is not a reserved node,
and 1 indicates that the n@de is a reserved node. It is used only with the
myStatus-PDU transmitted by the slave station. The slave station reflects the
setting value of bit 16\0f the received parameter-PDU cmd. The master station
does not use this field.

Node numberisetting status. O indicates in range, and 1 indicates out of range.
It is used aenlywith the myStatus-PDU transmitted by the slave station. The
slave station reflects bit 18 of the received myStatus-PDU cmd. The master
station-doées not use this field.

Cygclic transmission parameter confirmation status. 0 indicates confirmed, and
1.indicates confirmation in progress.

Cyclic transmission parameter hold status. The values used are in accordance
with Table 37.

Stopped state for own reasons. 0 indicates not stopped, 1 indicates cyclic
transmission stopped for reasons other than the above.

NOTE For example, when a stop request is received from the application
layer or at startup.

Bit 6:

Bit 5:
Bit 4:

Bit 3:

Bit 2:

Bit 1:

Disconnection status. 0 indicates no disconnection, and 1 indicates
disconnection. The master station does not use this field.

Reserved for future use. Uses 0

Node type/number invalid status. O indicates valid, and 1 indicates invalid. It is
used only with the myStatus-PDU transmitted by the slave station. Not used by
and set to 0 for the master station.

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.

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.

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

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

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

Table 37 — Cyclic transmission parameter hold status

Value Description
001b Received. Parameter normal.
010b Not received or ID mismatch.
011b Confirmation in progress.
10Qb 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 O
Bits 11..10: Detailed application error status. The values are defined in Table 39.
Bits 9..8: Detailed application operation status. The master station and local station use

the values in accordance with Table 38. The bits are optional for slave stations
(excluding the local station), and shall be~set to 0 when not used.

Bit 7: Reserved for future use.

Bit 6: Transient reception enabled/disabled status. 0 indicates reception disabled,
and 1 indicates reception enabled:

Bits 5..4: Reserved for future use. The\value is 0.

Bit 3: Size error status. 0 indicates normal, and 1 indicates error. It is not used by

and always set to 0 forthe master station and local station. The slave stations
(excluding the local station) set the value to error when data addressed to its
own node are nat'included in the received CyclicDataRY-PDU or
CyclicDataRWw-PDU. The value is always set to 0 for slave stations (excluding
the local station) that do not have RY or RWw.

Bits 2..0: Reserved_ for future use. The value is 0.

Table 38 — Detailed application operation status

Value Description
0 Detailed application operation status notification not supported
1 Application stopped
2 Application—running
3 Application user does not exist

Table 39 — Error detection status

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

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

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, 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,
respegtively, and bits 3..0 and bits 7..4 of the second octet indicate the status of the thind port
and the status of the fourth port, respectively. The first port-is specified in portindex. Egch bit
of thelfirst octet has the following meaning. The statistical information value of a non-existing
port ig 0.

Bit 7, 3: Reserved for future use. The valueTis 0.

Bit 6, 2: Indicates the presence of a,token-PDU reception timing incorrect error. 0
indicates no error, and 1 jndicates error. When the node receives a token-PDU
addressed to its own node, begins transmission while holding the token, and
then receives a token*PBU having the same tokenSeqNumber, a reception
timing incorrect error'occurs. The error is cleared when either a token-PDU
having a different'tekenSeqNumber is received or the node changes to a
ChannelGroup/undetermined state.

Bit 5, 1: Indicates~detection of transmission authority duplication. 0 indicates no
detectiony-and 1 indicates detection. Detection occurs when the node is holding
the teken and a PDU other than the persuasion-PDU, testData-PDU,
testBataAck-PDU, setup-PDU, setupAck-PDU, and token-PDU is received.

Bit 4, 0: Indicates the presence of a reception error. 0 indicates no error, and 1
indicates error. An error is indicated when an FCS error, reception undersize
error, or reception oversize error occurs.

5.3.11.10 " portindex

This fieTd specifies the port number of the 1iTst port of portstatus and poristatistics.

5.3.11.11 reserved

This field 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
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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.

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 Tabjle 40.
The value is 0x00 at startup, and 0x01 after initialization completion. When the myStatus-PDU
is regeived from a slave station, a check is conducted to see ifnthe regeived
slave$pfEventinfol value has changed from the value previously received land, if sp, the
value [changes to 0x02. Once registration of the detailed code of the slave-specific|event
indicated by slaveSpfEventinfo2 of the received myStatus-PDU is .completed, the |value
changes to 0x01.

Table 40 — Slave-specific event reception status

Value Description
0xq0 Initial state
0xQ1 Waiting for reception
0xQ2 Reception/Registration in progress
0xQ3..0xFF Not available for use

When|a slave station transmits the field,the value is 0x01..0xFF. When slaveSpfEventirifo1 of
the myStatus-PDU received from .the master station is 0x01 and slaveSpfEventinfoR has
changed from the previous value,” the slave station transmits new slave-specific [event
information to the master station.’When the slave-specific event information is transmi\lted to

the mpster station, the increménted number is newly assigned to the slave-specific evient to
be transmitted and registered. The slave station transmits the myStatus-PDU containing the
occurfence number assigned to slaveSpfEventinfo1 and the detailed code of the glave-
speciffc event to be registered in slaveSpfEventinfo2.

5.3.11.14 SlaveSpfEventinfo2

This fleld istused in combination with slave SpfEventinfo1 when a slave station notifigs the
master station of a slave specific event that has occurred.

In the myStatus-PDU transmitted by the master station, the field contains the slave-specific
event reception counter value. The value is 0x0000 at startup and 0x0001 upon initialization
completion. The value is incremented upon reception and registration process completion of
the slave-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.
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5.3.11.16 dcs

Refer to 5.3.2.7.

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.

5.3.13.2 falArHeader

Referto 5.3.1.

5.3.12.3 seqNumber
Refer|to 5.3.11.2.

5.3.12.4 bothEndsValidity

This fleld indicates whether or not the first four octets and the last four octets of cycDafta are
to be feflected in shared member. Each bit has the following meaning:

Bit 7: Validity information of the last octet. 1'indicates valid, and 0 indicates invalid.

Bit 6: Validity information of the secondtorlast octet. 1 indicates valid, and 0
indicates invalid.

Bit 5: Validity information of the third to last octet. 1 indicates valid, and 0 indicates
invalid.

Bit 4: Validity information of'the fourth to last octet. 1 indicates valid, and 0 indicates
invalid.

Bit 3: Validity information of the fourth from the first octet. 1 indicates valid, and 0

indicates invalid.

Bit 2: Validity information of the third from the first octet. 1 indicates valid, and 0
indicatées invalid.

Bit 1: Validity information of the second from the first octet. 1 indicates valid, and 0
indicates invalid.

Bit 0: Validity information of the first octet. 1 indicates valid, and 0 indicates invalid.

5.3.12.5 (cycDataSize

Each hitthas the fnllnwing mpnning'

Bits 15..12: Reserved 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

to 5.3.2.7.

5.3.13 Transient1-PDU

5.3.1

1 falArHeader

Refer

5.3.13
5.3.13

This f

5.3.13

Each

5.3.13

to 5.3.1.

.2 traMsgHeader
.21 reserved

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

.2.2 seqNumber

pit of this field has the following meaning:

Bit 7: Indicates whether or not the PDU is thedast'PDU. A value of 0 indicates that
the PDU is not the last PDU. A value ©f 1'indicates the PDU is the last PDU.
Bits 6..0: Indicates the number when the data,are divided.
2.3 datald

This {ield contains the identification "number of transient data. The range is 0x00.

Dividg

5.3.13

This f

5.3.13
This f

d transient data are given the<same identification number.

2.4 wholeDataSize

eld specifies the amount of the transient data, in units of octets.

.2.5 offsetAddr

eld specifies the offset address. The field is used to assemble transient data trans

after being divided. In the first PDU, the value is 0x00. In subsequent PDUs, the posif

the dg

ta withr respect to the entire volume of transient data is specified by an offset aqg

from t

OxFF.

mitted
ion of
dress

hestart.

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.
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Table 41 — dataSupType of dataType (0x07)

Value Description
0x0000 Not applicable
0x0001 Reserved for future use
0x0002 System specific

0x0003..0xFFFF

Reserved for future use

5.3.13.3 data

5.3.13.3.1 Overview

This fleld contains the transient data. The structure and size differ according to the datpType
of 5.3.1.2, and the dataSubType of 5.3.13.2.7. When the wholeDataSize -of 5.3.[13.2.4
exceefds 1466 octets, the transient data is of the size indicated by dataSizeof 5.3.13.2.6 from

the offfset indicated by
paddgd using 0x00.

5.3.13.3.2 FieldSpecificTransient
5.3.13.3.21 opHeader

The s{ructure of the opHeader is shown in Table 42.

offsetAddr of 5.3.13.2.5. When 16 octets are not/filled, the vdlue is

Table 42 - FieldSpecificTransient opHeader

Field

Description

copmand

specifies the type of field-specific command. The values used for each
dataType and dataSubType are in accordance with Table 43. For the dataType,
refer to 5.3.1.2,_and for the dataSubType, refer to 5.3.13.2.7.

suiCommand

specifies the 'sub-command type. The values for each command are in
accordance.with Table 44.

rtn not used and contains a value of 0x0000 when the sub-command type is
request. The field contains a return value when the sub-command type is
response.

reserved1 reserved for future use. The value of each octet is 0x00.

degtNetNumber specifies the destination network number. 0 indicates broadcast. For node
information delivery, the value 0 is used.

degtNodeNumber specifies the destination node number. OXFFFF indicates broadcast. For node
information delivery, the value is OxFFFF.

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

Srcl\lnﬂ\lnmhnr

specifies-the-transmission-source-network number
P -

srcNodeNumber

specifies the transmission source node number.

reserved3

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

Table 44 — subCommand type for each command type

Value of Command Value Description
0xQ1 0x00 Request
0x(3 0x00 Request
0x80 Response
0xQ4 0x00 Request
0x80 Response

5.3.13.3.2.2 fSTraData

The sfructure of this field differs according to theydataType and dataSubType. For th¢ data
type, refer to 5.3.1.2. For the data sub type, refer to 5.3.13.2.7.

The s{ructure of the Deliver node informatioh is shown in Table 45.

Table 45 — Structure of Deliver node information

Field Description
seqNumber contains the delivery sequential number.
maFterNetNumber contains the master station network number.
malsterDeviceType contains the master station device type.
malsterModeICode contains the master station model code. The model code is vendor specific.
malsterVendorCode contains the master station vendor code. For the vendor code, refer to the
Device Profile edition.
malsterNodeType contains the master station node type.
reerv9d1 reserved for future use
masterMacAddress contains the master station MAC address.
reserved?2 reserved for future use.
dataNum contains the number of node information deliveries.
message contains the node information as specified in Table 46. The node information of

the quantity indicated in dataNum is continuous.
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Table 46 — Structure of Deliver node information — message

Field Description
nodeNumber contains the node number.
reserved1 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.
mofelCode Refer to 5.3.2.5.
verjdorCode Refer to 5.3.2.4.
nodeType contains the node type.
reserved3 reserved for future use.
mapAddress contains the MAC address.
reserved4 reserved for future use. The value of each octet is 0x00.

There| are no fields for the Get statistical information request. The structure of thg Get
statistical information is shown in Table 47.

Table 47 — Structure of Get statistical information response

Field Description

pornt1Mib1 indicates the number of HEC error frames in port 1. The number is the
accumulated number sifice previously acquired.

poft1Mib2 indicates the numberiof DCS/FCS error frames in port 1. The number is the
accumulated number since previously acquired.

pornt1Mib3 indicates the Mumber of undersize (28 octet) error frames in port 1. The numper
is the accumulated number since previously acquired.

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

pornt1Mib5 indicates the number of frames delivered from port 1 to the upper layer. The
fnumber is the accumulated number since previously acquired.

port1Mib6 indicates the number of frames discarded due to a full forward buffer in port 1.
The number is the accumulated number since previously acquired.

pont1Mib7 indicates the number of frames delivered to the upper layer and discarded a$ a
result of a full buffer in port 1. The number is the accumulated number since
previously acquired.

resF;rved reserved for future use. The value of each octet is 0x00.

port2Mib1 indicates the number of HEC error frames in port 2. The number is the
accumulated number since previously acquired.

port2Mib2 indicates the number of DCS/FCS error frames in port 2. The number is the
accumulated number since previously acquired.

port2Mib3 indicates the number of undersize (28 octet) error frames in port 2. The number
is the accumulated number since previously acquired.

port2Mib4 indicates the number of forward frames in port 2. The number is the
accumulated number since previously acquired.

port2Mib5 indicates the number of frames delivered from port 2 to the upper layer. The
number is the accumulated number since previously acquired.

port2Mib6 indicates the number of frames discarded due to a full forward buffer in port 2.
The number is the accumulated number since previously acquired.

port2Mib7 indicates the number of frames delivered to the upper layer and discarded as a
result of a full buffer in port 2. The number is the accumulated number since
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Field Description
previously acquired.
healthStatusNum indicates the number of health status data. The value range is 0..128.
healthStatus indicates the health status. The health status information of the number

indicated in healthStatusNum is continuous. This value is vendor specific.

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

Tabte48—St | A isiti . te-detail
Field Description

rySize Refer to 5.3.6.8.

rwySize Refer to 5.3.6.9.

rxSize Refer to 5.3.6.10.

rwrSize Refer to 5.3.6.11.

resF;rved1 reserved for future use. The value of each octet is 0x00.

p0|lts indicates the number of ports.

tokpnKeepTime Refer to 5.3.4.7.

nefBehaviour Refer to 5.3.5.7.

nodelnfo Refer to 5.3.6.2.

fw\fersion indicates the firmware version‘ef the network.

deyiceType contains the device type.

mopelCode contains the model code:

verjdorCode contains the vendofcode.

reserved2 reserved for future use. The value of each octet is 0x00.

mopelName contains the model name.

verjdorName contains'the vendor name.

cortinfo contains the information flag. 1 indicates that related information is containefl

in*the fields that follow. 0 indicates that no related information follows.

contFwVersion contains the controller firmware version.

corjtDeviceType contains the controller device type.

contModelCode contains the controller model code.

contVendorCode contains the controller vendor code.

resF;rvedS reserved for future use. The value of each octet is 0x00.

cor;tModeIName contains the controller model name.

contVendorName contains the controller vendor name.

contVendorSpecificlnfo contains vendor specific device information.

contAvailableFuncs contains availability for the transmission extended mode
e 0x00: the transmission extended mode is not available.

e 0x01: the transmission extended mode is available.

5.3.14 TransientAck-PDU
5.3.14.1 falArHeader

Refer to 5.3.1.
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5.3.14.2 acks

This fi

eld specifies the number of ackData. The value is 1.

5.3.14.3 ackData

5.3.14.3.1 nodeNumber

This fi

eld contains the node number.

5.3.14.3.2 reserved1

This f

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

5.3.14.3.3 connectioninfo

This f
range

eld contains the connection information of the received f-transientData-PDU. The
is 0x01..0xFF.

5.3.14.3.4 dataSubType

When
is 0x2

frame type is 0x22, data subtype received is set. Refer 10.5.3.13.2.7. When fram
5, 0x0000 is fixed.

5.3.14.3.5 ret

This f
0 indi

eld indicates the result in response to the reguest of the received f-transientData
ates normal, and a value other than 0 indicates the error code when abnormal.

5.3.14.4 dcs

Refer

5.3.15

to 5.3.2.7.

Transient2-PDU

5.3.19.1 falArHeader

Refer

to 5.3.1.

5.3.19.2 |

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

5.3.14.3 \reserved

value

e type

-PDU.

This fi

eld Is reserved for future use. I he value ot each octet 1s Ux00.

5.3.15.4 tp

Each bit of this field has the following meaning:

Bits 7..4: Indicates the type. The value is 0.
Bits 3..0: Indicates the sequence number.
5.3.15.5 fno

Each bit of this field has the following meaning:
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Bit 7: Indicates first frame identification. A value of 0 indicates the frame is a non-
head frame. A value of 1 indicates the frame is a head frame.

Bits 6..0: Indicates the divided frame number. A value of 0 indicates no division. A value
of 1 to 7 indicates the divided frame number. The divided frame number
decreases sequentially starting from the same number as the number of
divisions.

Example 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 pit 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.
5.3.19.7 da

This f
netwo

5.3.15

This f

5.3.15

This f

5.3.15

This f

5.3.15

This f
Table

eld specifies the node number of the node that performs forwarding within the
rk when the destination node is in a different network;

.8 sa

eld indicates the node number of the source.node.

.9 dat

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

.10 sat

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

11 dmf

eld specifiestthe execution module destination. The values used are in accordand|
49,

Table 49 — Execution module specification

local

e with

Value Description
0x00 Within module
0x01 Within controller
0x02 Reserved for future use
0x03..0xFF Within other module

5.3.15.12 smf

This field specifies the execution module source. The values used are in accordance with

Table

49.
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5.3.15.13 dna

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

les is

network.
5.3.15.14 ds
This field specifies the node number of the target destination node of the other network during
forwarding.
5.3.1545—did
Each pit 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.
5.3.19.16 sna
This fleld indicates the network number of the startup source’,nede. The range of val

0x00.J0xEF and OxFE. 0x00 indicates no specified network, 'and OxFE indicates the default
network specification.
5.3.18.17 ss
This fleld indicates the node number of the transmission source node of the other ngtwork
during forwarding.
5.3.15.18 sid
Each pf 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.
5.3.1819 1
This field specifies'the data length (in octet units) from ct to data.

Table 50 - Command type

Value Description
0x00 Not applicable
0x01..0x03 Reserved for future use
0x04 Get Memory Access Info
0x05..0x07 Reserved for future use
0x08 RUN
0x09 STOP
0x0A..0xO0F Reserved for future use
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Value Description
0x10 Read memory
0x11 Reserved for future use
0x12 Write memory
0x13..0x5F Reserved for future use
0x60..0x7F Vendor specific
5.3.15.21 rsv

Reserjed for future use.

5.3.15.22 aps
Each pit 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.

5.3.19.23 rsts

This fleld is used for responses only. Each bit has the following meaning:

Bits15..12: Vendor definition

Bits 11..8: Error occurrence location

Bit 7: Error criticality. 0 Indicates warning error, and 1 indicates Major error.
Bits 6..0: Error code

5.3.19.24 data

Refer|to 5.2.12.23.

5.3.19.25 dcs

Refer|to 5.3.2.7.

5.3.1¢ ParamCheck-PDU

5.3.14.1.% falArHeader

Refer to 5.3.1.

5.3.16.2 reserved1

This field is reserved for future use. The value of the first, second, and fourth octets is 0x00.
The value of bits 0..3 of the third octet is 0.

5.3.16.3 paramld
5.3.16.3.1 Overview

This field contains the parameter identification ID. A value of 0 indicates a discard parameter
instruction.
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5.3.16.3.2 date

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

Bits 31..28 Day (ten’s place)

Bits 27..24 Day (one’s place)

Bits 23..20 Month (ten’s place)

Bits 19..16 Month (one’s place)

Bits 15..12 Year (ten’s place)

Bits 11..8 Year (one’s place)

Bits 7..4 Year (thousand’s place)

Bits 3..0 Year (hundred’s place)
5.3.14.3.3 timeNodeld

Each pit 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)
5.3.16.3.4 checksum

This fleld contains the sum-check value.@f the common parameters held by the master {

5.3.14.4 reserved3

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

5.3.16.5 dcs
Referfto 5.3.2.7.

5.3.171 Parameter-PDU

5.3.17.1, (_falArHeader

Refer to 5371

5.3.17.2 paramSetFlag

This field contains the parameter specification. Each bit has the following meaning:

Bits 7..3: Reserved for future use. The value is 0.

Bit 2: Common parameter setting. 0 indicates that the parameter is not valid, and 1
indicates that the parameter is valid.

Bit 1: Operation command setting. 0 indicates that the parameter is not valid, and 1
indicates that the parameter is valid.

Bit O: Node number and network number setting. O indicates that the parameter is not

valid, and 1 indicates that the parameter is valid.

tation.
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addressOrder

Overview

This field is used when bit 0 of the paramSetFlag indicates a valid parameter. The field is not
used and the value is 0 when the paramSetFlag indicates an invalid parameter.

5.3.17.3.2

assignedNetNumber

This field specifies the setting value of the network number. The range is 1..239.

5.3.17.3.3 assignedNodeNumber

This f

5.3.17
5.3.17
This f

.4 cmdOrder

eld specifies the setting value of the node number.

4.1 Overview

eld is used when bit 1 of the paramSetFlag indicates a valid parameter. The field

used @nd the value is 0 when the paramSetFlag indicates an invalid;parameter.

5.3.17

Each

Bits 23..20:
Bit 19:

Bit 18:

Bit 17:

Bit 16:

Bits 15..5:
Bit4:

4.2 cmd

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

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 stationssfFhie slave station reflects the instruction status in
bit 15 of cyclicStatus of the myStatus-PDU.

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

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_18.0f cyclicStatus of the myStatus-PDU.

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.

Reserved for future use. The value is 0.

Indicates if the node type is valid as determined by node type field comparison

5.3.17.4.3

Refer to 5.3.1.3.3.

5.3.17.5

5.3.17.5.1

Bits 3..0:

between the nodeType field and the station’s own station type. 0 indicates the
node type is invalid and cycle transmission is not performed.

Reserved for future use. The value is 0.

nodeType

cyclicParameter

Overview

is not

This field is used when bit 2 of the paramSetFlag indicates set. The field is not used and is 0
when the paramSetFlag indicates not set.
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5.3.17.5.2 paramlid

Refer to 5.3.16.3.

5.3.17.5.3 reserved1

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

5.3.17.5.4 masterStatus

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

5.3.17

Bits 15..1:
Bit 0:

Reserved for future use. The value is 0.

Node unit guarantee function. 0 indicates that the node unit is not guaranteed,
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 statiomhas a
node unit guarantee function.

.5.5 rySeqNumber

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

5.3.17

This f
last fa
the ¢

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.

.5.6 ryBothEndsValidity

eld indicates whether or not to reflect into shared memory the first four octets a
ur octets of the area specified by@yDataSize and ryOffset from among the cycDjata of
yclicDataRY-PDU having the sequential number specified by rySeqNumber.
ryDataSize and ryOffset are specified)so that the data cross over multiple cyclicDataRY/

nd the

When
PDUs,

the last four octets are included inlthe last cyclicDataRY-PDU.
Each pit has the following meahing:
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
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.
5.3.17.5.7 ryDataSize

This field specifies the size of the data to be reflected in shared memory from within the
cycData of the cyclicDataRY-PDU specified in rySeqgNumber, from the address specified in
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ryOffset. The value is specified in units of four octets. The initial four octets and last four
octets specified in ryBothEndsValidity are also included in the size.

Depending on the values of ryDataSize and ryOffset, the value reflected in shared memory
using the cyclicDataRY-PDU specified in rySeqNumber as the start may cross over multiple
cyclicDataRY-PDUs.

5.3.17.5.8 ryOffset

This field specifies the start of the area within the cycData of the cyclicDataRY-PDU to be
reflected in shared memory, in octets from the start of cycData. The value is specified in units
of fouroeetets:

Depending on the values of ryDataSize and ryOffset, the value reflected in shared mgmory
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.

5.3.171.5.11 reserved3

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

5.3.171.5.12 rwwDataSize

This fileld specifies the size.within the cycData of the cyclicDataRY-PDU having the seqyential
numbeér specified in twwSeqNumber to be reflected in shared memory from the address
speciffjed by rwwOffset) The value is specified in units of four octets.

Depending on-~the values of rwwDataSize and rwwOffset, the value reflected in ghared
memdry using-the cyclicDataRWw-PDU specified in rwwSegNumber as the start may|cross
over multiplercyclicDataRWw-PDUs.

5.3.17.5.173 rwwOffset

This field specifies the start of the area to be reflected in shared memory from within the
cycData of the cyclicDataRWw-PDU having the sequential number specified in
rwwSeqNumber, based on an offset from the start of cycData. The value is specified in units
of four octets.

Depending on the values of rwwDataSize and rwwOffset, the value reflected in shared
memory using the cyclicDataRWw-PDU specified in rwwSegqNumber as the start may cross
over multiple cyclicDataRWw-PDUs.

5.3.17.5.14 reserved4

This field is reserved for future use. The value of each octet is 0x00.
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5.3.17.5.15

rxBothEndsValidity

This field specifies whether or not the first four octets and the last four octets of the area
specified by rxDataSize and rxOffset from among the cycData of the cyclicDataRX-PDU
constitute the area reflected from shared memory.

Each bit has the following meaning:

5.3.17
This f

reflecled from shared memory using the address specified in rxOffset as the start. Th
four oftets and last four octets specified jnirxBothEndsValidity are also included in the s

5.3.17

This f
reflec

5.3.17

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

5.3.17

This f

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, @nd
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. 17 indicates enabled,
and 0 indicates disabled.

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

.5.16 rxDataSize

eld specifies the size of the data of .the) cycData of the cyclicDataRY-PDU the
le first

.5.17

rxOffset

t was

Ze.

eld specifies the start of.the area within the cycData of the cyclicDataRX-PDU that was

ed from shared memoty, in octets from the start of cycData. The value is speci
units ¢f four octets. The value of bits 1..0 is 0.

.5.18

.5.19

reservédb

rwrDataSize

ied in

eld”indicates the size within the cycData of the cyclicDataRY-PDU that was reflected

from shared memory using the address specified by rwrOffset as the start. The value is
specified in units of four octets.

5.3.17.5.20

rwrOffset

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

5.3.17.5.21

reserved6

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

This field specifies the setting value of the MasterWatchTimer.

Bit 15: Reserved for future use. 0 is used.
Bits 14..0: Setting value of MasterWatchTimer. The range of values is 1..32767. The unit
is 400us.

5.3.17.5.23 reserved?7

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

5.3.17

This f

last fdur octets of the area specified by cmRyDataSize and cmRyOffset within'RY trans
by thg master station. The field is used only with the local station. When_emRyDataSiz
cmRyPffset are specified so that the data cross over multiple cyclicDataRY-PDUs, th
four oftets are included in the last cyclicDataRY-PDU.
Each pit 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 oct€t 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_af\the fourth octet from the start. 1 indicates enabled, and
0 indicates disabled.
Bit 2: Enabled informjation 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 Q indicates disabled.
Bit O: Enabled information of the initial octet. 1 indicates enabled, and 0 indicates

5.3.17

.5.24 cmRyBothEndsValidity

eld specifies whether or not to reflect into shared memory the first four, Octets a

.5.25 .emRyDataSize

disabled.

nd the
mitted
e and
e last

This :Leld specifies the size of the data to be reflected in shared memory from wit
itted by the master station, from the address specified in cmRyOffset. The firgt four

trans

in RY

octets and last four octets specified in cmRyBothEndsValidity are also included in the size.
This field is used by the local station only.

5.3.17.5.26 cmRyOffset

This field specifies the start of the area within RY transmitted by the master station to be
reflected in shared memory, in octets from the start of RY. The value is specified in units of
four octets. This field is used by the local station only.

5.3.17.5.27

reserved8

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

This field specifies the size within RWw transmitted by the master station to be reflected in
shared memory from the address specified by cmRwwOffset. The value is specified in units of
four octets. The field is used by the local station only.

5.3.17.5.29 cmRwwOffset

This field specifies the start of the area to be reflected in shared memory from within RWw
transmitted by the master station, based on an offset from the start of RWw. The value is
specified in units of four octets. The field is used by the local station only.

5.3.17.5.30 reserved9

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

5.3.17.5.31 cmRxBothEndsValidity

This fljeld specifies whether or not the first four octets and the last four octets of thg area
specifjed by cmRxDataSize and cmRxOffset within RX to be received*by the master gtation
from g slave station and constructed on the master station is to be réflected in shared mgmory.
The figld is used by the local station only. When cmRyDataSize 'and cmRyOffset are spgcified
so thgt the data cross over multiple cyclicDataRX-PDUs, the\last four octets are inclu¢led in
the lagt cyclicDataRX-PDU.

Each pit 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 efithe 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 0: Enabled information of the initial octet. 1 indicates enabled, and 0 indicates
disabled.

5.3.17.5.32 cmRxDataSize

This field specifies the size of the data to be reflected in shared memory from within RX to be
received by the master station from a slave station and constructed on the master station,
from the address specified in cmRxyOffset. The first four octets and last four octets specified
in cmRxBothEndsValidity are also included in the size. This field is used by the local station
only.

5.3.17.5.33 cmRxOffset

This field specifies the start of the area to be reflected in shared memory from within RX
received by the master station from a slave station and to be constructed on the master
station, in octets from the start of RX. The field is used by the local station only. The value is
specified in units of four octets. The value of bits 1..0 is 0.
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5.3.17.5.34 reserved10

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

5.3.17.5.35 cmRwrDataSize
This field specifies the size of the data to be reflected in shared memory from within RWr to

be received by the master station from a slave station and constructed on the master station,
from the address specified by cmRwrOffset. The field is used by the local station only.

5.3.17.5.36 cmRwrOffset

This fleld specifies the start of the area to be reflected in shared memory from withim)RWr to
be regeived by the master station from a slave station and constructed on the master sjation,
based on an offset from the start of RWr. This field is used by the local station only,The|value
is spegified in units of four octets. The value of bits 1..0 is 0.

5.3.171.6 dcs
Referfto 5.3.2.7.

5.3.1§ Timer-PDU
5.3.18.1 falArHeader

Refer|to 5.3.1.

5.3.18.2 time

This fleld contains the timer value in unitsx6f* 15,258 789 062 5 ys, using January 1,2000,
00:00100 as the reference point.

5.3.14.3 reserved

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

5.3.18.4 dcs

Refer|to 5.3.2.7.

6 Structurelof-the FAL protocol state machine

The HAL (protocol state machine consists of three protocol state machines as shgwn in
Figure 17 A protocol machme conS|sts of, in the order from the data link Iayer S|de data link
layer mapr F i
and FAL service protocol machme (FSPM).

The role of FSPM is to receive service primitives from FAL users and convert the primitives to
internal primitives, select an ARPM state machine, and receive the internal primitives from
ARPM and convert the primitives to FA service primitives ARPM and transmit them to FAL
users.

The role of ARPM is to convert services primitives between ARPM and DMPM.

The role of DMPM is the mapping into the data link layer.
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7 Fj

7.1

The H
servic

7.2
7.2.1

The H
The rqg

FAL Service FAL Service
Req/Res Primitives Ind/Cnf Primitives
FAL
FSPM
ARPM Service ARPM Service
Reqg/Res Primitives Ind/Cnf Primitives
ARPM
DMPM Service DMPM Service
Reqg/Res Primitives Ind/Cnf Primitives
DMPM

DL Service
Reg/Res Primitives

DL Service
Ind/Cnf_Primitives

Data link layer

Overview

es and FAL internal services:

FSPM type C

Overview

AL service protocol machine (FSPM)

Figure 17 — Relationships between protocol machines

SPM provides an interface tocFAL users. It performs the mapping between FAL

SPM consisis of three protocol machines: Cyclic data, Acyclic data and Manage
lationship®etween protocol machines is shown in Figure 18.

user

ment.
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The fq

Write
Read
Send
Requd
Requd
Get A
Get A

FSPM
A 4
Management
A A
A 4 \ 4 l I \ 4
Acyclic Data Cyclic Data
A A
Y Y \ 4
ARPM

Figure 18 — Structure of FSPM C

llowing primitives are issued from the FAL user to the FSPM.

Cyclic Data.req
Cyclic Data.req
Acyclic Data.req

st Acyclic Data.req
st Acyclic Data.rsp
tribute.req
tribute.rsp

Set A
Set A

The fdg

Read
Get A
Get A
Set A
Set A
Send

tribute.req

tribute.rsp
llowing primitives are issued from the FSPM to the FAL user.

Cyclic Data.cnf
tribute.ind
tribute.cnf
tribute.ind
tribute:cnf
Acyclic Data.ind

Requ

st Ar\yr\lir\ 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

# 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.cnf(B|_tC>3M Data, WordCM Data)
7.2.2.p Acyclic data
Detailp of Acyclic Data state machine are shown in Table 52.
Table 52 — Acyclic data state table
1 Current state Event/condition => action Next state
ACTIVE Send Parameter 1.req ACTIVE
AC S;:d.req
y ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Send\Parameter 1
Send Para_r:eter 1.ind
ACTIVE Send Rarameter 2.req ACTIVE
AC S;:d.req
4 ACTIVE AC Send.ind(Data) ACTIVE
/N\Command == Send Parameter 2
Send Par;r:eter 2.ind
] ACTIVE Get System Info.req ACTIVE
AC S;:d.req
4 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Get System Info
Get Syst;:w Info.ind
ACTIVE Get System Info.rsp ACTIVE
AC S;:d.rsp
8 AGCTHE AC-Send-enf{Bata) AGCTFE
/ 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 /-_\:cess 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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# Current state Event/condition => action Next state
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
Ru;1.>cnf
1 ACTIVE Stop.req ACTIVE
AC S;:d.req
1B ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Stop
Sto_p>.ind
1P ACTIVE Stop.rsp ACTIVE
AC S;:d.rsp
2p ACTIVE AC Send.cnf(Data) ACTIVE
/ Commangd, == Stop
Sto_p>.cnf
21 ACTIVE Line Test.req ACTIVE
AC S;:d.req
2p ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Line Test
Line 'F;st.ind
2B ACTIVE Line Test.rsp ACTIVE
AC S;:d.rsp
i ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Line Test
Line 'F;st.cnf
26 ACTIVE Read Memory.req ACTIVE
AC S;:d.req
2 ACUTIVE AL DeﬂU.iﬂU\Udld) ACUTIVE
/ Command == Read Memory
Read M;Tnory.ind
27 ACTIVE Read Memory.rsp ACTIVE
AC S;:d.rsp
28 ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Read Memory
Read M;: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 S;:d.rsp
32 ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Write Memory
Write M:;nory.cnf
7.2.2.3— Management
Details of Management state machine are shown in Table 53.
Table 53 — Management state table
1 Current state Event/condition => action Next state
ACTIVE Get Attribute.req ACTIVE
Get Att:i;ute.ind
y ACTIVE Get Attribute.rsp ACTIVE
Get Att:i;ute.cnf
ACTIVE Set Attribute,red ACTIVE
Set Att:i;ute.ind
4 ACTIVE Set Attribute.rsp ACTIVE
Seéet Att:i;ute.cnf

7.3 |FSPM type F

7.3.1

Overview

The FSPM consists of fiveprotocol machines: Cyclic data, Acyclic data, Managgment,
Synchronization and Measurement. The relationship between protocol machines is shgwn in
19. The continuous line represents a service issue, and the dashed line represents a
linkage between protocol machines using parameters and others.

Figurs

A

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

RX_Ld.

FSPM I
Management
[T 4T [T 4T L [T 47 [T 4T
[v 'V [v 1y v ' v [v 1y
Cyclic Data| |Acyclic Data Synchronization | | Measurement
A A A A
A 4 A A y A 4
ARPM

req

RX_Set.req

Figure 19 — Structure of FSPM F
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RX_Read.req
RX_Write.req
RY_Ld.req
RY_Set.req
RY_Reset.req
RY_Read.req
RY_Write.req
RWr_kt-req
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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 Attribute.req
Set Aftribute.req

Get Memory Access Info.req

Get Memory Access Info.rsp
Run.req
Run.rgp
Stop.neq

Stop.rsp

Read Memory.req
Read Memory.rsp
Write Memory.req
Write Memory.rsp
Vendqr Command.req
Vendqr €ommand.rsp

Distribute Nodetnforeq
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

Start Measure.req

Get Offset.req
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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 Attribute.cnf

Set Aftribute.cnf

Get Memory Access Info.ind
Get Memory Access Info.cnf
Run.ind

Run.cpf

Stop.iphd

Stop.gnf

Read Memory.ind

Read Memory.cnf

Write Memory.ind

Write Memory.cnf
Vendgqr Command.ind
Vendqr Command.cnf
Distrihute Node Info.ind
Get Sjatistics.ind

Get Sjatistics.cnf

Get Npde Info Detail.ind
Get Npde Info Detailcnf
AC Data.ind

AC Da3ta.cnf

AC Data NDsind

AC DatadND.cnf

Synchroous Triger.ind
Start Measure.cnf
Get Offset.cnf

7.3.2 FSPM
7.3.21 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.cnf(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, RWr, or RWw specified in Type.
CT Update.req(Type, Address, 1, 1)

4 ACTIVE Read.req(Type, Address, Size) ACTIVE
=>

Read.cnf(Data)
g ACTIVE Write.req(Type, Address, Size, Data) ACTIVE
=>

Updates RX, RY, RY, RWr, or RWw specified in Typg.
CT Update.req(Type, Address, Size, Data)

¢ ACTIVE CT Update.ind(Type, Offset, Size, Data) ACTIVE
=>

Updates RX, RY, RY, RWr, or RWw specified in Type.

7.3.2.2 Acyclic data

Detailp of Acyclic Data state machine are shown in\Fable 55.

Table 55 — Acyclic data state table

1 Current state Event/condition => action Next state
ACTIVE Get Memory Access Info.req ACTIVE
AC S;:d.req
y ACTIVE AC Send./ind(Data) ACTIVE

Command == Get Memory Access Info
=>
Get Memory Access Info.ind;

ACTHVE Get Memory Access Info.rsp ACTIVE
=>
AC Send.rsp
4 ACTIVE AC Send.cnf(Data) ACTIVE
/

Command == Get Memory Access Info
=>
Get Memory Access Info.cnf

5 ACTIVE Run.req ACTIVE
AC S;:d.req
6 ACTIVE AC Send.ind(Data) ACTIVE
Comman/ == Run
=>
Run.ind
7 ACTIVE Run.rsp ACTIVE
AC S;:d.rsp
8 ACTIVE AC Send.ind(Data) ACTIVE

/
Command == Run
&& Request type == Server Response
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# Current state Event/condition => action Next state

=>
Run.cnf

9 ACTIVE Stop.req ACTIVE

=>
AC Send.req

10 ACTIVE AC Send.ind(Data) ACTIVE

/

Command == Stop
&& Request type == Client Response

=>

Stop.ind
1 ACTIVE Stop.rsp ACTIVE
AC S;:d.rsp
1P ACTIVE AC Send./cnf(Data) ACTIVE

Command == Stop
&& Request type == Server Response
=>

Stop.cnf
1B ACTIVE Read Memory.req ACTIVE
AC S;:d.req
1% ACTIVE AC Send./ind(Data) ACTIVE

Command == Read.Mémory
&& Request type == Client Request
=>

Read Memory.ind

16 ACTIVE Read,Memory.rsp ACTIVE
=>
AC Send.rsp
16 ACTIVE AC Send.ind(Data) ACTIVE

/
Command == Read Memory
&& Request type == Server Response
=>
Read Memory.cnf

1|7 ACTIVE Wirte Memory.req ACTIVE
AC S;:d.req
1B ACTIVE AC Send.ind(Data) ACTIVE
Comman ==/Write Memory

&& Request type == Client Request
=>

Write Memory.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 Memory.cnf

21 ACTIVE Vendor Command.req ACTIVE
=>
AC Send.req
22 ACTIVE AC Send.ind(Data) ACTIVE

/

Command == Vendor Command
&& Request type == Client Request
=>
Vendor Command.ind
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# Current state Event/condition => action Next state
23 ACTIVE Vendor Command.rsp ACTIVE
AC S;:d.rsp
24 ACTIVE AC Send.cnf(Data) ACTIVE
Command == V(lendor Command
&& Request type == Server Response
Vendor C(;r;mand.cnf
25 ACTIVE Distribute Node Info.req ACTIVE
=>
AC-Send-req
2b ACTIVE AC Send.ind(Data) ACTIWVE
Command == Dis/tribute Node Info
Distribute l:lZde Info.ind
2 ACTIVE Get Statistics.req ACTIVE
AC S;:d.req
2B ACTIVE AC Send.ind(Data) ACTIVE
Command ==/Get Statistics
&& Request type == Client Request
Get Sta;i>stics.ind
2D ACTIVE Get Statistics.rsp ACTIVE
AC S;:d.rsp
3P ACTIVE AC Send.ind(Data) ACTIVE
Command ==/Get Statistics
&& Regurest type == Server Response
Get Stazi:tics.cnf
31 ACTIVE Get Node Info Detail.req ACTIVE
AC S::d.req
3p ACTIVE AC Send.ind(Data) ACTIVE
Command == Ge{ Node Info Detail
&& Request type == Client Request
Get Node I;f>o Detail.ind
3B ACTIVE 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 ACTIVE

AC Send.ind(Data)
/

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
=>
AEC-Send-NB-req
7.3.2.3 Management
Details of Management state machine are shown in Table 56.
Table 56 — Management state table
E Current state Event/condition => action Next state
ACTIVE Get Attribute.req ACTIVE
=>
Get Attribute.cnf
2 ACTIVE Set Attribute.req ACTIVE
=>
Set Attribute.cnf
7.3.2.4 Synchronization
Detailp of Synchronization state machine are shown in Table 57.
Table 57 — Synchronization state table
1 Current state Event/condition => action Next state
ACTIVE Syncronous Trigger Internal.ind ACTIVE
=>
Syncronous Trigger.ind
7.3.2.5 Measurement
Details of Measurement 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)

8.1 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.

FSPiv
A A A A
A\ 4
Common Parameter Dist
A *
1
1
\ 4 \ 4 * A 4
Acyclic Transmission Cyclic Transmission
3 ¥
1 1
1 ]
\ 4 \ 4 Y
Connection Control
y'y ARPM
\ 4
DMPM

Figure 20" Structure of ARPM C

8.1.2 Acyclic transmission
8.1.2.1 Primitive definition

The HSPM issues an./AC Send.req service to Acyclic transmission. Common parametégr dist
issueq an ACParamSehnd.req service to Acyclic transmission. Acyclic transmission issyes an
ACSend.ind serviee*to FSPM. Acyclic transmission issues an ACParamSend.ind serVice to
Common parameter dist.

8.1.2.2 Acyclic transmission state machine

H £ A [F—y : : o Lo L .. J=¥aY
Deta'lb Ul ALYUNT TATTSTITS STUTT Stal TTIaClliie arc stfowiTt 11T Taulc 9J.
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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

SENDER

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

SendCounter = SendCounter-1

SENDER

4 SENDER

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

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

SENDER

4 SENDER

AC Send.req(Data)
/ SendCounteri=0 &&

(OutLoopState != Through && OutLoopState != Loopback)
=3
CreateTransient1-PDU(Data);
InPort.red(Transient1-PDU);

SendCounter = SendCounter-1

SENDER

4 SENDER

L'SendCounter ==
=>

ACTicket = FALSE

IDLE

IDLE

ACReceived(Transient1-PDU)
=>
ReassembleData(Transient1-PDU)

IDLE

SENDER

ACReceived(Transient1-PDU)
=>
ReassembleData(Transient1-PDU)

SENDER

IDLE

ACReceived(Transient2-PDU)
=>

AC Param Send.ind(Data)

IDLE

1P SENDER

ACReceived(Transient2-PDU)
=>

AC Param Send.ind(Data)

SENDER

LR bla == THRLIC
7 T =

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

12 SENDER

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

SENDER

8.1.2.3 Functions

Functions enabled in acyclic transmission are shown in Table 60.
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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.

8.1.3 Cyclic transmission
8.1.3.1 Primitive definition
The FISPM issues a CT Update.req service to Cyclic transmission. Cyclic,trahsmission |ssues
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 Next state
1 IDLE / '€TFicket == TRUE SENDER
=>
seqgno = 0;
UpdateWaiting = FALSE;
if length(BitCM) = 0 then BitCMSent = TRUE;
if length{WordCM) = 0 then WordCMSent = TRUE;
if length(OutCM1) = 0 then OutCM1Sent = TRUE;
iflength(OutCM2) = 0 then OutCM2Sent = TRUE;
if length(InCM1) = 0 then InCM1Sent = TRUE;
if length(InCM2) = 0 then InCM2Sent = TRUE;
2 Any (Any state) CT Update.req(Data Type, Offset Address, Size, Data) Any (no charge)
=>
Update(Data Type, Offset Address, Size, Data)
3 Any (Any'state) CT Update.req(Data Type, Offset Address, Size, Data) Any (no charlge)
=>
Update(Data Type, Offset Address, Size, Data)
4 SENDER / UpdateWaiting == TRUE SENDER
=>
UpdatU(Data Typv, Cffovt Addlwoo, S;Lv, Data),
UpdateWaiting = FALSE
5 SENDER / BitCMSent != TRUE && BitCMSENDER
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataB-PDU(seqno, BitCM);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1
6 SENDER / BitCMSent != TRUE && BitCMSENDER
Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataB-PDU(seqno, BitCM);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1
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Current state

Event/condition => action

Next state

BitCMSENDER

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

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

BitCMSENDER

BitCMSENDER

/ length(RemainingBitCM) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataB-PDU(seqno, BitCM);
InPort.req(CyclicDataB-PDU);

BitCMSENDER

Seqno = seqno + 1

BitCMSENDER

/ length(RemainingBitCM) ==
=>

BitCMSent = TRUE

SENDER

10

BitCMSENDER

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

UpdateWaiting = TRUE

BitCMSENDER

11

SENDER

/ WordCMSent != TRUE &&

Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState ==.Loepback)
=>
CreateCyclicDataW-PDU(seqno, Word€M);
OutPort.req(CyclicDataB-PDU);
seqno = seqno +,1

WordCMSENPER

12

SENDER

/ WordCMSent != TRUE &&

Cyclic Control ==(Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataW-PDU(seqno, WordCM);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

WordCMSENPER

13

WordCMSENDER

/ length(RemainingWordCM) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataW-PDU(seqno, WordCM);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

WordCMSENPER

14

WordCMSENDER

/ length(RemainingWordCM) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataW-PDU(segno, WordCM);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

WordCMSENPER

15

WordCMSENDER

/ length(RemainingWordCM) == 0
=>

WordCMSent = TRUE

SENDER

16

WordCMSENDER

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

UpdateWaiting = TRUE

WordCMSENDER

17

SENDER

/ OutCM1Sent != TRUE&&
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataOut1-PDU(seqno, OutCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM1SENDER
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Current state

Event/condition => action

Next state

SENDER

/ OutCM1Sent |= TRUE&&

Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataOut1-PDU(seqno, OutCM1);
InPort.req(CyclicDataB-PDU);
segno = seqno + 1

OutCM1SENDER

19

OutCM1SENDER

/ length(RemainingOutCM1) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

CreateCyclicDataOut1-PDU(seqno, OutCM1);

OutCM1SENDER

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

20

OutCM1SENDER

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

OutGM4SENDER

21

OutCM1SENDER

/ length(RemainingOutCM1) ==
=>

OutCM1Sent = TRUE

SENDER

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);
OutPortreq(CyclicDataB-PDU);
seqno = seqno + 1

OutCM2SENDER

24

SENDER

["\OutCM2Sent |= TRUE &&

Cyclic Control == Running &&
(OutloopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataOut2-PDU(seqno, OutCM2);
InPort.req(CyclicDataB-PDU);
segno = seqno + 1

OutCM2SENDER

25

OutCM2SENDPER

/ length(RemainingOutCM2) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

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

OutCM2SENDER

26

OutCM2SENDER

/ length(RemainingOutCM2) > 0 &&
(OutLoopState != Through && OutLoopState !=

OutCM2SENDER

Coopback)
=>
CreateCyclicDataOut2-PDU(seqno, OutCM2);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

27

OutCM2SENDER

/ length(RemainingOutCM2) ==
=>

OutCM2Sent = TRUE

SENDER

28

OutCM2SENDER

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

UpdateWaiting = TRUE

OutCM2SENDER
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Current state

Event/condition => action

Next state

29

SENDER

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

CreateCyclicDataln1-PDU(seqno, InCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM1SENDER

30

SENDER

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

=>

INCM1SENDER

CreateCyclicDatalnT-PDU(Sseqno, INCMT);
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

InCMWSENDER

32

INCM1SENDER

/ length(RemainingInCM1) > 0 &&
(OutLoopState != Through && OutLoopState 1=
Loopback)
=>
CreateCyclicDataln1-PDU(seqno,\lnCM1);
InPort.req(CyclicDataB-PDU);
seqno = seqno~+<]

INCM1SENDER

33

INCM1SENDER

/ length(RemaininglhCM1) ==
=

INCM1Sént = TRUE

SENDER

34

INCM1SENDER

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

UpdateWaiting = TRUE

INCM1SENDER

35

SENDER

FTnCM2Sent != TRUE &&

Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataln2-PDU(segno, InCM2);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM2SENDER

36

SENDER

/ InCM2Sent != TRUE &&

Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataln2-PDU(segno, InCM2);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM2SENDER

37

INCM2SENDER

/ length(RemainingInCM2) > 0 &&

INCM2SENDER

(OutCoopstate == Through || OutLoopstate == Loopback)
=>
CreateCyclicDataln2-PDU(seqgno, InCM2);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

38

INCM2SENDER

/ length(RemaininglnCM2) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataln2-PDU(seqno, InCM2);
InPort.req(CyclicDataB-PDU);
seqgno = seqno + 1

INCM2SENDER

39

INCM2SENDER

/ length(RemainingInCM2) ==
=>

INCM2Sent = TRUE

SENDER
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# Current state Event/condition => action Next state
40 INCM2SENDER CT Update.req(Data Type, Offset Address, Size, Data) INCM2SENDER
UpdateWai_ti>ng = TRUE
41 Any (Any state) CReceived(CyclicDataB-PDU) Any (no change)
=>

When in the order of the sequential number
ReceivedBitCM = RetrieveBitCM(CyclicDataB-PDU);
CT Update.ind(BitCM, Offset Address,
Size,ReceivedBitCM)

When not in the order of the sequential number,
discarded

42 Ary—{Any-state) EReceived(CyctcBataWw-PBtH Anry-tro-change)
=>
When in the order of the sequential number
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) Any (no charlge)
=>

When in the order of the sequential number
ReceivedOutCM1 = RetrieveOutCM1(CyclicDataOut1-
PDU);

CT Update.ind(OutCM1, Offset Address, Size,
ReceivedOutCM/1)

When not in the order of the seguential number,
discarded

44 Any (Any state) CReceived(CyclieDataOut2-PDU) Any (no charjge)
=>
When in the orderyof the sequential number
ReceivedOutCM2 = RetfieveOutCM2(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 charjge)
=>

When in the order of the sequential number
ReceivedInCM1 = RetrieveInCM1(CyclicDataln1-PDU);

CT Update.ind(InCM1, Offset Address, Size,

ReceivedInCM1)
When not in the order of the sequential number,
discarded

46 Any _(Anystate) CReceived(CyclicDataln2-PDU) Any (no charjge)
=>

When in the order of the sequential number
ReceivedInCM2 = RetrieveInCM2(CyclicDataln2-PDU);

CT Update.ind(InNCM2, Offset Address, Size,

Pnrniundln(‘l\ll’))
When not in the order of the sequential number,
discarded

47 SENDER / BitCMSent == TRUE && WordCMSent == TRUE && IDLE
OutCM1Sent == TRUE && OutCM2Sent == TRUE &&
INCM1Sent == TRUE && InCM2Sent == TRUE
=>

CTicket = FALSE

8.1.3.3 Functions

Functions enabled in Cyclic transmission are shown in Table 62.
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Table 62 — Cyclic transmission functions

Name Description
length Request the size given by argument.
Update Update the data of BitCM, WordCM, OutCM1, OutCM2, InCM1, and InCM2

which Cyclic Transmission holds to send.

CreateCyclicDataB-PDU

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

CyclicDataB-PDU is generated using the first 1468 octets. The remaining data

are considered RemainingBitCM. When the last PDU is generated, the value
Bit7 of seqNumber is 1.

of

CreateCyclicDataW-

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

PD

D

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

PDJ Cyb:;detd‘Vﬂvl'PDU ;D BCIIUIGtUU‘ UD;IIy t:IU Il;lbt 1468 u\.,tcta. T:IC IUIIIG;II;IIU \Jata
are considered RemainingWordCM. When the last PDU is generated, the valpe
of Bit7 of seqNumber is 1.

CrdateCyclicDataOut1- Generate CyclicDataOut1-PDU. If argument data exceeds 1468 octets;,

D

Cre
PD

ateCyclicDataOut2-
U

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 thedastPDU is generated, th
value of Bit7 of seqNumber is 1.

D

Bit7 of seqNumber is 1.

CrdateCyclicDataln1- Generate CyclicDataln1-PDU. If argument data exceeds 1468 octets,

PDY CyclicDataln1-PDU is generated using thetfirst 1468 octets. The remaining data
are considered RemainingInCM1. When the‘last PDU is generated, the valug of
Bit7 of seqNumber is set to 1.

CrdateCyclicDataln2- Generate CyclicDataln2-PDU. If afgument data exceeds 1468 octets,

PDY CyclicDataln2-PDU is generated using the first 1468 octets. The remaining data
are considered RemaininglnCM2: When the last PDU is generated, the valug of

RefrieveBitCM(PDU) Retrieve Offset Address} Size, and BitCM data from PDU.
Re{rieveWordCM(PDU) Retrieve Offset Address, Size, and WordCM data from PDU.
RefrieveOutCM1(PDU) Retrieve Offset-Address, Size, and OutCM1 data from PDU.
Re{rieveOutCM2(PDU) Retrieve Offset Address, Size, and OutCM2 data from PDU.
RefrieveInCM1(PDU) Retrieve Offset Address, Size, and INCM1 data from PDU.

Re

rievelInCM2(PDU)

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

8.1.4
8.1.4.

Conng

Connection. control
( Confiection control state machine

ction“control state machine is described below in Table 63 through Table 76.
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Table 63 — Connection control state machine - Initial

Current state Event/condition => action Next state
Initial InPort.ind(Port_State) Connect
| Port_State == LinkUp
=>

Start ConnectTimer
InPortState = Checking

Initial OutPort.ind(Port_State) Connect
/ Port_State == LinkUp
=>
Start ConnectTimer
QutPortState = Checking

Initial InPort.ind(Port_State) Initial
/ Port_State == LinkDown

=>

Initial OutPort.ind(Port_State) Initial
/ Port_State == LinkDown

=>

Initial / NTNTest == TRUE NTNTestMapte
=> r

Table 64 — Connection control state machiné — Connect

Current state Event/condition =>_action Next state

Connect InPort.ind(Poft/ State) Connect
/ Port_State =5 LinkUp &&
InPortState == LinkDown¢&& OutPortState == Checking
=>

InPortState = Checking

Connect OutPort.ind(Port_State) Connect
/(Port_State == LinkUp &&
InPortState =3 'Checking && OutPortState == LinkDown

=>

OutPortState = Checking

Connect InPort.ind(Port_State) Connect
/ Port_State == LinkDown &&
InPortState == NG && OutPortState == Checking
=>
InPortState = LinkDown

Connect InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == Checking && OutPortState != OK
=>
InPortState = LinkDown;

Stop ConnectTimer.

Connect ’ nOLLJtIZ?rt‘.ind(F:qrtrftate)o . Connect
InPortStat’el=u=I lE)\r-;leqcll:ing é(_é:mOTJ\tJI;ch)Irt‘gtxate == NG
OutPortStat_e>= LinkDown
Connect OutPort.ind(Port_State) Initial

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

Stop ConnectTimer

Connect ConnectTimer times out. Connect
/ InPortState == Checking &&
(OutPortState != OK && OutPortState != Checking)
=>

InPort.req(Connect-PDU(PortChoice=In))
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Current state

Event/condition => action

Next state

Connect

ConnectTimer times out.
/ (InPortState != OK && InPortState != Checking) &&
OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

Connect

Connect

ConnectTimer times out.

/ InPortState == Checking && OutPortState == Checking
=>
InPort.req(Connect-PDU(PortChoice=In))
OutPort.req(Connect-PDU(PortChoice=0ut))

Connect

10

Connect

InPort.ind(Connect-PDU(PortChoice))

Connect

=>
InPort.req(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
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

Connect

Connect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice {=1n
=>
OutPort.req(ConnectAck-PRDU(PortCheckResult=NG));
OutPortState = NG

Connect

Connect

InPort.ind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == NG &&
OutRortState == Checking
=>

InPortState = NG

Connect

Connect

OutPortsind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == NG &&
InPortState == Checking
=>

OutPortState = NG

Connect

Connect

InPort.ind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == OK
=>
InPortState = OK;
Start ScanTimer.

Scan

Connect

InPort.ind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState != Checking

=>
!v\D it Qtata — N

Initial

Areftotate ™

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
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Current state

Event/condition => action

Next state

20

Connect

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState != OK
=>
InPortState = OK;
Start ScanTimer.

Scan

21

Connect

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == Checking
=>
OutPortState = OK;
Start ScanTimer.

Scan

22

Connect

OutPort.ind(Connect-PDU(PortChoice))

NTNTestSlave

T = D R ANTEAT 4
7 1 OrtCTToTce TNTINTCST

=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

Connect

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSIdve

Table 65 — Connection control state machine — Scan

Current state

Event/condition =>‘ction

Next state

Scan

InPort.ind(Port) State)
/ Port_State == LinkUp &&
InPortState == LinkDown_&&"OutPortState == OK &&
StopConnectFlag != ON
=>
Start ConnectTimer;
InRortState = Checking

Scan

Scan

OutPort.ind(Port_State)
/ Port_State == LinkUp &&
InPortState == OK && OutPortState == LinkDown &&
StopConnectFlag != ON
=>
Start ConnectTimer;
OutPortState = Checking

Scan

Scan

InPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState |= OK
=>

InPortState = LinkDown

Initial

Secan

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
=>

OutPortStart = LinkDown

Initial

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
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Current state

Event/condition => action

Next state

Scan

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

Scan

Scan

ScanTimer times out.
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU(scanState = Through))

Scan

10

Scan

ScanTimer times out.
/ InPortState == OK && OutPortState != OK
=>

InPort.req(Scan-PDU(scanState = InLoopback))

Scan

Scan

ScanTimer times out.
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Scan-PDU(scanState = OutLoopback))

Scan

Scan

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResultz0K));
InPortState = OK

Scan

Scan

InPort.ind(Connect-PDU(PortChaice))
/ PortChoice == In &&
(InPortState == OK || OutPortState.== OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState's NG

Scan

Scan

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState ==@K+|| OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

Scan

Scan

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(lnPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

Scan

Scan

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK

>
InPortState = OK

Scan

Scan

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState == OK

Scan

=>

InPortState = NG

18

Scan

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = OK

Scan

19

Scan

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

Scan
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Current state

Event/condition => action

Next state

20

Scan

InPort.ind(source_address, Scan-PDU)

/ source_address != my address &&
InPortState == OK && OutPortState != OK &&
Latest(Scan-PDU) == TRUE
=>

InPort.req(Scan-PDU)

Scan

21

Scan

InPort.ind(source_address, Scan-PDU)

/ source_address != my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

OutPort.req(Scan-PDU)

Scan

Scan

OutPort.;nd(source_aadress, scan-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

Scan

Scan

OutPort.ind(source_address, Scan-PDU)

/ source_address != my address &&
InPortState != OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

OutPort.req(Scan-PDU)

Scan

Scan

InPort.ind(source_address, Scan-PDU(scanState))
/ source_address == my address\&&
InPortState == OK
=>
Start DetectScanTimer.

ScanWai

Scan

InPort.ind(Scan-RDU)
/ InPortState == Checking && OutPortState == OK
=3

InPortState = OK

Scan

Scan

OutPort.ind(source.address, Scan-PDU(scanState))
/ source_address == my address &&
InPortStatell= OK && OutPortState == OK
=>
Start DetectScanTimer.

ScanWai

Scan

OutPort.ind(source_address, Scan-PDU)

/ source_address == my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

InPort.req(Scan-PDU)

Scan

Scan

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>

OutPortState = OK

Scan

Scan

InPort.ind(PDU)
/ PDU != Connect-PDU && PDU != ConnectAck-PDU &&
PDU != Scan-PDU

=>

Scan

oCdNn

OutPortinma(PDU)
/ PDU != Connect-PDU && PDU != ConnectAck-PDU &&
PDU != Scan-PDU

=>

oCdNn

31

Scan

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSlave

32

Scan

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSlave
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Table 66 — Connection control state machine — ScanWait

# Current state Event/condition => action Next state

1 ScanWait InPort.ind(Port_State) ScanWait
/ Port_State == LinkUp &&
InPortState == LinkDown && OutPortState == OK &&
StopConnectFlag != ON
=>
Start ConnectTimer;
InPortState = Checking

2 ScanWait OutPort.ind(Port_State) ScanWait
/ Port_State == LinkUp &&
InPortState == OK && OQOutPortState == LinkDown &&
StopConnectFlag != ON
=>
Start ConnectTimer;
OutPortState = Checking

ScanWait InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != OK
=>
InPortState = LinkDown

4 ScanWait InPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState, == OK
=>
InPortState = LinkDown

4 ScanWait OutPort.ind(PortState) Initial
/ Port_State == LinkDown &&
InPortState != OK &&-OutPortState == OK
=3
OutPortState’= LinkDown

[ ScanWait OutPortind(Port_State) Scan
/ Port, State == LinkDown &&
InPortState ==\OK && OutPortState !=LinkDown
=>

OutPortState = LinkDown

ScanWait ConnectTimer times out. ScanWai
[.ImPertState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

ScanWait ConnectTimer times out. ScanWai
/ InPortState == OK && OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

ScanWait DetectScanTimer times out. Collect
/ InPortState == OK || OutPortState == OK
=>
Start CollectTimer.

1P ScanWait InPort.ind(Connect-PDU(PortChoice)) ScanWai
['PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

11 ScanWait InPort.ind(Connect-PDU(PortChoice)) ScanWait
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG
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Current state

Event/condition => action

Next state

ScanWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

ScanWait

13

ScanWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown

=>

ScanWait

OUulPort.req(ConnectACK-PDU(POMNCHECKRESUN=NG));
OutPortState = NG

ScanWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK
=>

InPortState = OK

Scan

ScanWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState =£,0K
=>

InPortState = NG

ScanWai

ScanWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK.&&
InPortState == OK && OutPortState == Checking
=>

OutPortState/= OK

Scan

ScanWait

OutPort.ind(ConnectAcksPDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK~&& OutPortState == Checking
=>

QutPortState = NG

ScanWai

ScanWait

InPart.ind(source_address, Scan-PDU)
/rsource_address == my address &&
(InPortState == OK || InPortState == Checking)
=>
Restart DetectScanTimer.

ScanWai

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)

ScanWai

SeanWait

InPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState |= OK &&
Latest(Scan-PDU) == TRUE

ScanWai

=>
Restart DetectScanTimer;
InPort.req(Scan-PDU)

21

ScanWait

InPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK &&
Latest(Scan-PDU) != TRUE
=>
Restart DetectScanTimer;

ScanWait

22

ScanWait

OutPort.ind(source_address, Scan-PDU)
/ source_address == my address &&
(InPortState == OK || OutPortState == OK)
=>
Restart DetectScanTimer.

ScanWait
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Current state

Event/condition => action

Next state

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)
/ source_address != my address &&
InPortState != OK && OutPortState == OK &&
Latest(Scan-PDU) |= TRUE

=>

ScanWait

Restart Detectscanlimer.

ScanWait

OutPort.ind(source_address, Scan-PDU)

/ source_address == my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

InPort.req(Scan-PDU)

ScanWai

ScanWait

OutPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState == Ok
=>

InPort.req(Scan-PDU)

ScanWai

ScanWait

InPort.ind(source_address, Scan-PDU)
/ source_address != my addfess &&
InPortState == Checking && QutPortState == OK
=>

InPortStatens OK

Scan

ScanWait

OutPort.ind(source. address, Scan-PDU)
/ source_address |= my address &&
InPortState == OK~&& OutPortState == Checking
=>

QutPortState = OK

Scan

ScanWait

OutRort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPRort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSIgve

ScanWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSIgve
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Table 67 — Connection control state machine — Collect

Current state

Event/condition => action

Next state

Collect

InPort.ind(Port_State)

/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking

Collect

Collect

OutPort.ind(Port_State)
/ Port_State == LinkUp &&
InPortState == OK && OutPortState |= OK

=>

Collect

Start ConnectTimer;
OutPortState = Checking

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 ==(0K
=>
InPortState = LinkDown

Scan

Collect

OutPort.ind(Port_State)
/ Port_State == LinkDewn-&&
InPortState != OK && OutPoftState == OK
=>

OutPortState«= LinkDown

Initial

Collect

OutPort.ind(Port_State)
/ Port_State, == LinkDown &&
InPortState == QK && OutPortState != LinkDown
=>

QutPortState = LinkDown

Scan

Collect

ConnectTimer times out.
/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

Collect

Collect

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

Collect

Collect

CollectTimer times out.
/ InPortState == OK && OutPortState == OK
=>
OutPort.req(Collect-PDU(InLoopState = Through,
OutLoopState = Through))

Collect

Collect

CollectTimer times out.
/ InPortState == OK && OutPortState '= OK

Collect

=>
InPort.req(Collect-PDU(InLoopState = Loopback,
OutLoopState =OutPortState))

11

Collect

CollectTimer times out.
/ InPortState != OK && OutPortState == OK
=>
OutPort.req(Collect-PDU(InLoopState = InPortState,
OutLoopState = Loopback))

Collect

12

Collect

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

Collect
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Current state

Event/condition => action

Next state

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

=>

Collect

OutPort.req(ConnectAcKk-PDU(PONCHecKResult=0K));
OutPortState = OK

Collect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

Collect

Collect

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState~== OK
=>

InPortState = OK

Scan

Collect

InPort.ind(ConnectAck-PDU(PeftCheckResult)
/ PortCheckResult.==)NG &&
InPortState == Checking && OutPortState == OK
=>
InPortState = NG

Collect

Collect

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState ==tOK && OutPortState == Checking
=>

OutPortState = OK

Scan

Collect

OutPortlind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

Collect

Collect

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState != OK
=>

InPort.req(Scan-PDU)

Scan

Collect

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

[«
ottt

A}
f =
/ InPortState == Checking && OutPortState == OK

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



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

- 136 — IEC 61158-6-23:2019 © |IEC 2019

Current state

Event/condition => action

Next state

25

Collect

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

Collect

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)

Collect

ll OUUIUU_GddIUOO ! Illy Gddlc\)\) &&
InPortState == OK && OutPortState 1= OK
=>
CPDReceived(Collect-PDU);
InPort.req(Collect-PDU)

Collect

OutPort.ind(source_address, Collect-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Collect-PDU)

Collect

Collect

OutPort.ind(source_address, Collect-PDU)
/ source_address != my address &&
InPortState != OK && OutPortState =.0K
=>
CPDReceived(Collect-PDU);
OutPort.req(Collect-PDU)

Collect

Collect

InPort.ind(source_address, Collect-PDU)
/ source_address ==(my“address &&
InPortState == OK
=>
Start DetectCollectTimer.

CollectWa

—

Collect

OutPort.ind(seurce_address, Collect-PDU)
/ sourcegaddress == my address &&
InPortState™!= OK && OutPortState == OK
=>
Start DetectCollectTimer.

CollectWa

—

Collect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSIgve

Collect

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSIdve
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Table 68 — Connection control state machine — CollectWait

# Current state Event/condition => action Next state

1 CollectWait InPort.ind(Port_State) CollectWait
/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking

2 CollectWait OutPort.ind(Port_State) CollectWait
/ Port_State == LinkUp &&
InPortState == OK && OutPortState |= OK
=>
Start ConnectTimer;
OutPortState = Checking

CollectWait InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == OK && OutPortState |= OK
=>

InPortState = LinkDown

4 CollectWait InPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState ==(0OK
=>
InPortState = LinkDown

K CollectWait OutPort.ind(Port_State) Initial
/ Port_State == LinkDewn-&&
InPortState != OK && OutPefiState == OK
=>

OutPortState«= LinkDown

¢ CollectWait OutPort.ind(Port_State) Scan
/ Port_State, == LinkDown &&
InPortState == QK && OutPortState != LinkDown
=>

QutPortState = LinkDown

CollectWait ConnectTimer times out. CollectWajt
/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

CollectWait ConnectTimer times out. CollectWajt
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

CollectWait DetectCollectTimer times out. Select
/ InPortState == OK || OutPortState == OK
=>
CollectEnd == TRUE;

Start SelectTimer.

P CollectWait InPort.ind(Connect-PDU(PortChoice)) CollectWa
/ PortChoice == Out &&
(TnPortstate == OK [ OutPorisiate == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

—

11 CollectWait InPort.ind(Connect-PDU(PortChoice)) CollectWait
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG
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Current state

Event/condition => action

Next state

CollectWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

CollectWait

13

CollectWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown

=>

CollectWait

OUutPort.req(ConnectACK-PDU(POMCNHECKRESUN=NG));
OutPortState = NG

CollectWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK
=>

InPortState = OK

Scan

CollectWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState =£,0K
=>

InPortState = NG

CollectWa

—

CollectWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK.&&
InPortState == OK && OutPortState == Checking
=>

OutPortState/= OK

Scan

CollectWait

OutPort.ind(ConnectAcksPDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK~&& OutPortState == Checking
=>

QutPortState = NG

CollectWa

—

CollectWait

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState != OK
=>

InPort.req(Scan-PDU)

Scan

CollectWait

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

CollectWait

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)

Scan

CollectWait

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK

Scan

OutPort.req(Scan-PDU)

22

CollectWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)

Scan

23

CollectWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

CollectWait

24

CollectWait

InPort.ind(source_address, Collect-PDU)
/ source_address == my address &&
InPortState == OK
=>
Restart DetectCollectTimer.

CollectWait
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Current state

Event/condition => action

Next state

25

CollectWait

OutPort.ind(source_address, Collect-PDU)
/ source_address == my address &&
InPortState != OK && OutPortState == OK
=>
Restart DetectCollectTimer.

CollectWait

26

CollectWait

InPort.ind(source_address, Collect-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState == OK
=>
Restart DetectCollectTimer;
CPDReceived(Collect-PDU);
OutPort.req(Collect-PDU)

CollectWait

CollectWait

InPort.ind(source_address, Collect-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState |= OK
=>
Restart DetectCollectTimer;
CPDReceived(Collect-PDU);
InPort.req(Collect-PDU)

CollectWa

—

CollectWait

OutPort.ind(source_address, Collect-PDU)
/ source_address != my address &&
InPortState != OK && OutPortState == OK
=>
Restart DetectCollectTimer.
CPDReceived(Collect-PDU);
OutPort.req(Collect-PDU)

CollectWa

—

CollectWait

OutPort.ind(Collect*PDU)
/ InPortState == OK && QutPortState == OK
=>

InPort.req(Callect-PDU)

CollectWa

—

CollectWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortGhoice == NTNTest
=>
OutPort.req(CénnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSIgdve

CollectWait

InRort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSIdve
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Current state

Event/condition => action

Next state

Select

InPort.ind(Port_State)

/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking

Select

Select

OutPort.ind(Port_State)
/ Port_State == LinkUp &&
InPortState == OK && OutPortState |= OK

=>

Select

Start ConnectTimer;
OutPortState = Checking

Select

InPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState |= OK
=>

InPortState = LinkDown

Initial

Select

InPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState ==(0OK
=>
InPortState = LinkDown

Scan

Select

OutPort.ind(Port_State)
/ Port_State == LinkDewn-&&
InPortState != OK && OutPoftState == OK
=>

OutPortState«= LinkDown

Initial

Select

OutPort.ind(Port_State)
/ Port_State, == LinkDown &&
InPortState == QK && OutPortState != LinkDown
=>

QutPortState = LinkDown

Scan

Select

ConnectTimer times out.
/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

Select

Select

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

Select

Select

SelectTimer times out.
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

Select

Select

SelectTimer times out.
/ InPortState == OK && OutPortState != OK
=>

Select

TAPort.req(Select-PDU)

11

Select

SelectTimer times out.
/ InPortState != OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

Select

12

Select

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown

=>

InPort.req(ConnectAck-PDU(PortCheckResult=0K));

InPortState = OK

Select
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Current state

Event/condition => action

Next state

Select

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

Select

14

Select

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown

=>

Select

OUutPort.req(ConnectACKk-PDU(POMNCHeckKResult=0K));
OutPortState = OK

Select

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

Select

Select

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState~== OK
=>

InPortState = OK

Scan

Select

InPort.ind(ConnectAck-PDU(PeftCheckResult)
/ PortCheckResult.==)NG &&
InPortState == Checking && OutPortState == OK
=>
InPortState = NG

Select

Select

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState ==tOK && OutPortState == Checking
=>

OutPortState = OK

Scan

Select

OutPortlind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

Select

Select

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState != OK
=>

InPort.req(Scan-PDU)

Scan

Select

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

[«
ottt

AY
f =
/ InPortState == Checking && OutPortState == OK

InPortState = OK;
OutPort.req(Scan-PDU)

23

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
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Current state

Event/condition => action

Next state

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
=>
Start LaunchTimer.

TokenStartWait

27

Select

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&

LaunchWa

it

[ P T Y Py S OKQQ OrdD ot Ot ot ol
T oftotate IO ottt oftotate—="T1<

=>

InPort.req(Select-PDU)

Select

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

LaunchWa

it

Select

InPort.ind(source_address, Select-PDU)
/ source_address > my address
=>

Select

Select

OutPort.ind(source_address, Select:PDU)
/ source_address == my address\&&
InPortState != OK && OutPortState == OK
=>
Start LaunchTimer.

TokenStartW)

ait

Select

OutPort.ind(source_address, Select-PDU)
/ source_address & my address &&
InPortState != OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

LaunchWa

it

Select

OutPort.jAd(source_address, Select-PDU)
/ souiree_address > my address &&
InPartState != OK && OutPortState == OK

=>

Select

Select

OutPort.ind(Select-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Select-PDU)

Select

Select

InPort.ind(PDU)

/ (PDU == Token-PDU ||

PDU == MyStatus-PDU ||
PDU == Transient1-PDU ||

PDU == Dummy-PDU ||
PDU == Transient2-PDU ||
PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||

PDU == CyclicDataOut1-PDU ||

POl —— CunlinNAtaM 4D DN
L =~ oo

Select

yerteoata

PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK
=>

35

Select

OutPort.ind(PDU)
/ (PDU == Token-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) &&
OutPortState == OK

=>

Select
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Current state

Event/condition => action

Next state

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
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSlave

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
=>
Start ConnectTimer;
InPortState = Checking

TokenStartWait

TokenStartWait

OutPort.ind(Port_State)

/ Port_State == LinkUp &&
InPortState == OK && OutPortState != OK
=>
Start ConnectTimer;
OutPortState_ ="\Checking

TokenStartWait

TokenStartWait

InPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState =s/0OK && OutPortState |= OK
=>

InPortState = LinkDown

Initial

TokenStartWait

InPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>

InPortState = LinkDown

Scan

TokenStartWait

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == OK
=>

OutPortState = LinkDown

Initial

TokenStartWait

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown
=>

OutPortState = LinkDown

Scan

Tal of TAV.VPoN S
roKerotarttvv et

fa) +T3 ' +
SO et —HReSout

Tal ot 4\ H
FekenStartWait

/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

TokenStartWait

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

TokenStartWait

TokenStartWait

LaunchTimer times out.
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

TokenStartWait

10

TokenStartWait

LaunchTimer times out.
/ InPortState == OK && OutPortState != OK
=>

InPort.req(Select-PDU)

TokenStartWait
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Current state

Event/condition => action

Next state

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 == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

TokenStartWait

13

Tal Ctget\N it
roKerrotartvvatt

LoD ost tad/ O R =Y = N VA = DALY N 2\
T oM T oMM et oo OortCotCeyy

/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

ait

Tal Ctgatl
rorerotarty

14

TokenStartWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

TokenStartWait

15

TokenStartWait

OutPort.ind(Connect-PDU(RortChoice))
/ PortChoice == QOt/&&
(InPortState == OK || OutPortState == OK) &&
OutPortState !=\KinkDown
=>
OutPort.req(ConnectAck*PDU(PortCheckResult=NG));
OutPortState = NG

TokenStart\Wait

16

TokenStartWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ Poft€heckResult == OK &&
InPortState &5 Checking && OutPortState == OK

>
InPortState = OK

Scan

17

TokenStartWait

InRort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState == OK
=>

InPortState = NG

TokenStartWait

18

TokenStartWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = OK

Scan

19

TokenStartWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking

TokenStartWait

=>

OutPortState = NG

20

TokenStartWait

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState '= OK
=>

InPort.req(Scan-PDU)

Scan

21

TokenStartWait

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

22

TokenStartWait

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

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)
/ InPortState == OK && OutPortState == OK

TokenStartWait

InPort.req(Scan-PDU)

26

TokenStartWait

InPort.ind(Launch-PDU)
/ InPortStatus == OK && OutPortState != OK
=>

CTicket = TRUE

TokenReleasdgWait

27

TokenStartWait

InPort.ind(Launch-PDU)
/ InPortStatus == OK && OutPortState == OK
=>
CTicket = TRUE

TokenReleasqgWait

28

TokenStartWait

OutPort.ind(Launch-PDU)
/ InPortState != OK && OutPortState.#s OK
=>

CTicket = TRUE

TokenReleasqgWait

29

TokenStartWait

OutPort.ind(Laungh<RDU)
/ InPortState == OK && QutRortState == OK
=>

InPort.req(Launch-PDU)

TokenStartWait

30

TokenStartWait

OutPort.ind(Connect-PDU(PortChoice))
/ Porf€hoice == NTNTest
=>
OutPort.req(€onnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSIgdve

31

TokenStartWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSIdve
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Current state

Event/condition => action

Next state

LaunchWait

InPort.ind(Port_State)
| Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking

LaunchWait

LaunchWait

OutPort.ind(Port_State)
| Port_State == LinkUp &&
InPortState == OK && OutPortState != OK
=>

LaunchWait

Start ConnectTimer;
OutPortState = Checking

LaunchWait

InPort.ind(Port_State)

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

Initial

LaunchWait

InPort.ind(Port_State)

/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState =="OK
=>
InPortState = LinkDown

Scan

LaunchWait

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != OK && OutPertState == OK
=>

OutPortState = LinkDown

Initial

LaunchWait

OutPort.ind(Port_State)

/ Port_Stater== LinkDown &&
InPortState == OKN&& OutPortState != LinkDown
=>
OutPRortState = LinkDown

Scan

LaunchWait

ConnectTimer times out.
/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

LaunchWalit

LaunchWait

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

LaunchWalit

LaunchWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

LaunchWalit

10

LaunchWait

TAPort.iInd(Connect-PDU(POrtChoICE))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

LaunchWait

11

LaunchWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

LaunchWait
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Current state

Event/condition => action

Next state

LaunchWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

LaunchWait

13

LaunchWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK
=>

InPortState = OK

Scan

14

LaunchWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState == OK
=>

InPortState = NG

LaunchWalit

15

LaunchWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = OK

Scan

16

LaunchWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = NG

LaunchWalit

17

LaunchWait

OutPort.ind(Seléct-PDU)
/ InPortState == OK && QutPortState == OK
=>
InPort.req(Select-PDU)

LaunchWalit

18

LaunchWait

InPort.ind(Scan-PDU)
/ InPortState.== OK && OutPortState != OK
=>

InPort.req(Scan-PDU)

Scan

19

LaunchWait

InPort.ind(Scan-PDU)
/1nPortState == 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

LaunehWait

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)

Scan

22

LaunchWait

OQutPort.ind(Scan-PDU)

Scan

/ InPortState == OK && OutPortState == Checking
=>
OutPortState = OK;
InPort.req(Scan-PDU)

23

LaunchWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

LaunchWait

24

LaunchWait

InPort.ind(source_address, Select-PDU)
/ source_address == my address &&
=>

LaunchWait

25

LaunchWait

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState |= OK
=>
InPort.req(Select-PDU)

LaunchWait
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Current state

Event/condition => action

Next state

26

LaunchWait

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState == OK
=>
OutPort.req(Select-PDU)

LaunchWait

27

LaunchWait

InPort.ind(source_address, Select-PDU)
/ source_address > my address
=>

LaunchWait

28

LaunchWait

OutPort.ind(source_address, Select-PDU)
/ source_address == my address &&
InPortState != OK && OutPortState == OK

LaunchWait

29

LaunchWait

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)
/ source_address > my address &&
InPortState != OK && OutPortState == OK

=>

LaunchWalit

31

LaunchWait

InPort.ind(Launch-PDU)
/ InPortStatus == OK && OutPortStatusA= OK
=>
InPort.req(Launch-PDUJ)

TokenWai

32

LaunchWait

InPort.ind(Launch<PDU)
/ InPortStatus == OK && QutPortStatus == OK
=>

OutPort.reg(Launch-PDU)

TokenWai

33

LaunchWait

OutPort.ind(Launch-PDU)
/ InPortState !5'OK && OutPortState == OK
=>
OutRort.req(Launch-PDU)

TokenWai

34

LaunchWait

OutPort.ind(Launch-PDU)
/ InRartState == OK && OutPortState == OK
=>

InPort.req(Launch-PDU)

LaunchWalit

35

LaunchWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSlaye

36

LaunchWalit

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSlaje
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Table 72 — Connection control state machine — TokenReleaseWait

Current state

Event/condition => action

Next state

TokenReleaseWait

CTicket == FALSE
=>

ACTicket = TRUE

TokenReleaseWait

TokenReleaseWait

ACTicket == FALSE
/ InPortState == OK && OutPortState != OK
=>

InPort.ind(Token-PDU)

TokenReleased

TokenReleaseWait

ACTicket == FALSE
/ OutPortState == OK

TokenReleased

=>
OutPort.ind(Token-PDU)
Start NetworkWatchTimer.

TokenReleaseWait

InPort.ind(Port_State)

/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking

TokenReleasdgWait

TokenReleaseWait

OutPort.ind(Port_State)

/ Port_State == LinkUp &&
InPortState == OK && OutPortState/1=-OK
=>
Start ConnectTimer;
OutPortState = Checking

TokenReleasdgWait

TokenReleaseWait

InPort.ind(Port. State)

/ Port_State == _LinkDown &&
InPortState == OK && OutPortState != OK
=>
InPortState = LinkDown

Initial

TokenReleaseWait

InPort.ind(Port_State)
/ PoftyState == LinkDown &&
InPortState 1= LinkDown && OutPortState == OK
=>

InPortState = LinkDown

Scan

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
=>

TokenReleasqgWait

TnPort.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));
InPortState = OK

TokenReleaseWait
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Current state

Event/condition => action

Next state

TokenReleaseWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

TokenReleaseWait

14

TokenReleaseWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown

=>

TokenReleaseWait

OutPort.req(ConnectAcKk-PDU(POMNCHecKResult=0K));
OutPortState = OK

15

TokenReleaseWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

TokenReleasqWait

16

TokenReleaseWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState~== OK
=>

InPortState = OK

Scan

17

TokenReleaseWait

InPort.ind(ConnectAck-PDU(PeftCheckResult)
/ PortCheckResult.==)NG &&
InPortState == Checking &&OutPortState == OK
=>
InPortState = NG

TokenReleasdWait

18

TokenReleaseWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState ==tOK && OutPortState == Checking
=>

OutPortState = OK

Scan

19

TokenReleaseWait

OutPortlind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

TokenReleasdgWait

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
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/ InPortState == Checking && OutPortState == OK

InPortState = OK;
OutPort.req(Scan-PDU)

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
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Current state

Event/condition => action

Next state

25

TokenReleaseWait

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

TokenReleaseWait

26

TokenReleaseWait

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState 1= OK
=>

InPort.req(Select-PDU)

LaunchWait

27

TokenReleaseWait

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&

LaunchWait

OKQQ Ot ot Ot ot ol
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=>

OutPort.req(Select-PDU)
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28

TokenReleaseWait

InPort.ind(source_address, Select-PDU)
/ source_address > my address
=>

Select

29

TokenReleaseWait

OutPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState != OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

LaunchWajit

30

TokenReleaseWait

OutPort.ind(source_address, Select:PDU)
/ source_address > my address &&
InPortState = OK && OutPortState == OK

=>

Select

31

TokenReleaseWait

OutPort.ind(Select-PDU)
/ InPortState == OK && OutPortState == OK
=>
InPort.req(Select-PDU)

TokenReleasdWait

32

TokenReleaseWait

InPerf.ind(Launch-PDU)

=>

TokenReleasdgWait

33

TokenReleaseWait

QutPort.ind(Launch-PDU)

=>

TokenReleasdWait

34

TokenReleaseWait

InPort.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) &&
InPortState == OK
=>

TokenReleasqgWait

35

TokenReleaseWait

OutPort.ind(PDU)
/ (PDU == MyStatus-PDU ||

TokenReleasqgWait

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) &&
OutPortState == OK

=>

36

TokenReleaseWait

Control Cyclic.req(Control_Type)
/ Control_Type == Restart
=>
CyclicControl = Running;
Control Cyclic.cnf(State = Running)

TokenReleaseWait
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Current state

Event/condition => action

Next state

37

TokenReleaseWait

Control Cyclic.req(Control_Type)
/ Control_Type == Stop
=>
CyclicControl = Stop;
Control Cyclic.cnf(State = Stop)

TokenReleaseWait

38

TokenReleaseWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSlave

39

TokenReleaseWait

InPort.ind(Connect-PDU(PortChoice))

NTNTestSlave

=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

Table 73 — Connection control state machine — TokenReleased

Current state

Event/condition => action

Next state

TokenReleased

InPort.ind(Port_State)

/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking

TokenReleaged

TokenReleased

OutPort.ind(Port_State)

/ Port_State.=F LinkUp &&
InPortState == OK && OutPortState = OK
=>
Start ConnectTimer;
OutPortState = Checking

TokenReleaged

TokenReleased

InPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState |= OK
=>

InPortState = LinkDown

Initial

TokenReleased

InPort.ind(Port_State)

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

Scan

TokenReleased

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != OK && OutPortState == OK
=>

OutPortState = LinkDown

Initial
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/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown
=>

OutPortState = LinkDown

TokenReleased

ConnectTimer times out.
/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

TokenReleased

TokenReleased

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

TokenReleased

TokenReleased

NetworkWatchTime times out.=>

Select
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# Current state Event/condition => action Next state
10 TokenReleased InPort.ind(Connect-PDU(PortChoice)) TokenReleased
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK
11 TokenReleased InPort.ind(Connect-PDU(PortChoice)) TokenReleased
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
TNPOrt.req(ConnectACK-PDU(POMNCNEecKREsSU=NG));
InPortState = NG
12 TokenReleased OutPort.ind(Connect-PDU(PortChoice)) TokenReleaged
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK
13 TokenReleased OutPort.ind(Connect-PDU(PortChoice)) TokenReleagsed
/ PortChoice == Out &&
(InPortState == OK || OutPortState =z/0OKJ) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState =-NG
14 TokenReleased InPort.ind(ConnectAck-PDU(PortCheckResult) Scan
/ PortCheckResult == OK &&
InPortState == Checking. && OutPortState == OK
=>
IhPortState = OK
15 TokenReleased InPort.ind(ConnectAck-PDU(PortCheckResult) TokenReleaged
}.RortCheckResult == NG &&
InPortState, == Checking && OutPortState == OK
=>
InPortState = NG
16 TokenReleased QutPort.ind(ConnectAck-PDU(PortCheckResult) Scan
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = OK
17 TokenReleased OutPort.ind(ConnectAck-PDU(PortCheckResult) TokenReleaged
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = NG
18 TFokenReleased InPort.ind(Scan-PDU) Scan
/ InPortState == OK && OutPortState = OK
=>
InPort.req(Scan-PDU)
19 TokenReleased InPort.ind(Scan-PDU) Scan
/ InPortState == OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)
20 TokenReleased InPort.ind(Scan-PDU) Scan
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)
21 TokenReleased OutPort.ind(Scan-PDU) Scan
/ InPortState != OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)
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Current state

Event/condition => action

Next state

22

TokenReleased

OutPort.ind(Scan-PDU)

/ InPortState == OK && OutPortState == Checking

=>
OutPortState = OK;
InPort.req(Scan-PDU)

Scan

23

TokenReleased

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

TokenReleased

24

TokenReleased

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&

LaunchWait
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InPort.req(Select-PDU)
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25

TokenReleased

InPort.ind(source_address, Select-PDU)
/ source_address < my address &&
InPortState == OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

LaunchWalit

26

TokenReleased

InPort.ind(source_address, Select-PDU)
/ source_address > my address
=>

Select

27

TokenReleased

OutPort.ind(source_address, Select:PDU)
/ source_address < my address &&
InPortState = OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

LaunchWalit

28

TokenReleased

OutPort.ind(source_address, Select-PDU)
/ source_address\>my address &&
InPortState != OK && OutPortState == OK

=>

Select

29

TokenReleased

OutPort.ind(Select-PDU)
/ InPortStates== OK && OutPortState == OK
=>

InPort.req(Select-PDU)

TokenReleaged

30

TokenReleased

InPort.ind(Launch-PDU)

=>

TokenReleaged

31

TokenReleased

OutPort.ind(Launch-PDU)

=>

TokenReleaged

32

TokenReleased

InPort.ind(Token-PDU)
/ InPortState == OK

=>

TokenReleasdgWait

33

TokenReleased

OutPort.ind(Token-PDU)
/ InPortState '= OK && OutPortState == OK

=>

TokenReleasdgWait

34

TokenReleased

OutPort.ind(Token-PDU)
/ InPortState == OK && OutPortState == OK

TokenReleaged

InPort.req(Token-PDU)

35

TokenReleased

InPort.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 ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK
=>
Restart NetworkWatchTimer.

TokenReleased
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Current state

Event/condition => action

Next state

36

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

37

TokenReleased

InPort.ind(source_address, PDU)
/ source_address != my address &&
(PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState == OK && OutPortState |= OK

TokenWait

=>
ACReceived(PDU)
InPort.req(PDU):
Restart NetworkWatchTimer.

38

TokenReleased

InPort.ind(source_address, PDU)
/ source_address != my address &&
(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(PDUY:

Restart NetworkWatchTimer.

JokenWait

39

TokenReleased

InPort.ind(source,address, PDU)
/ source_address«="my address &&
(PDU == MyStatus-PDU ||
PDU ==Bummy-PDU) &&
InPortState =="OK && OutPortState == OK
=>
OutPort.req(PDU):
Restart NetworkWatchTimer.

TokenWaift

40

TokenReleased

InPort.ind(source_address, PDU)

[ source_address != my address &&
(PDU==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState == OK && OutPortState == OK
=>
ACReceived(PDU)
OutPort.req(PDU):

Restart NetworkWatchTimer.

TokenWait

41

TokenReleased

InPort.ind(source_address, PDU)
/ source_address != my address &&
(PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||

TokenWait

PBU—==Cycticbatatm2=PBu)&&
InPortState == OK && OutPortState == OK
=>
CReceived(PDU)
OutPort.req(PDU):

Restart NetworkWatchTimer.
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Current state

Event/condition => action

Next state

42

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 ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
OutPortState == OK

TokenReleased

=>
Restart NetworkWatchTimer.

43

TokenReleased

OutPort.ind(source_address, PDU)
/ source_address != my address &&

(PDU == MyStatus-PDU ||

PDU == Dummy-PDU) &&

InPortState != OK && OutPortState == OK
=>
OutPort.req(PDU):
Restart NetworkWatchTimer.

TokenWaift

44

TokenReleased

OutPort.ind(source_address, PDU)
/ source_address != my address{&&
(PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState != OK && OutPortState == OK
=>
ACReceived(RDU)
OutPort.req(PDU):
Restart NetworkWatchTimer.

TokenWait

45

TokenReleased

OutPort.ind(source_address, PDU)
/ source_addtéss !|= my address &&
(PDU =&.CyclicDataW-PDU ||
PDU\== CyclicDataB-PDU ||
PDW == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState != OK && OutPortState == OK
=>
CReceived(PDU)
OutPort.req(PDU):

Restart NetworkWatchTimer.

TokenWait

46

TokenReleased

OutPort.ind(source_address, PDU)
/ source_address != my address &&
(PDU == MyStatus-PDU ||
PDU == Dummy-PDU &&
InPortState == OK && OutPortState == OK
=>

InPort.req(PDU)

TokenReleaged

47

TokenReleased

OutPort.ind(source_address, PDU)

TokenReleaged

7source_address =My address &&
(PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState == OK && OutPortState == OK
=>
ACReceived(PDU)
InPort.req(PDU)

48

TokenReleased

OutPort.ind(source_address, PDU)
/ source_address != my address &&
(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)

TokenReleased
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Current state

Event/condition => action

Next state

49

TokenReleased

Control Cyclic.req(Control_Type)
/ Control_Type == Restart
=>
CyclicControl = Running;
Control Cyclic.cnf(State = Running)

TokenReleased

50

TokenReleased

Control Cyclic.req(Control_Type)
/ Control_Type == Stop
=>
CyclicControl = Stop;
Control Cyclic.cnf(State = Stop)

TokenReleased

51

TokenReleased

OutPort.ind(Connect-PDU(PortChoice))

NTNTestSlave

MNTAT. 4
™NTINTEST

=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

52

TokenReleased

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSIdve

Table 74 — Connection control state machine’— TokenWait

Current state

Event/condition =>‘action

Next state

TokenWait

InPort.ind(Poft/ State)

/ Port_State == LinkUp &&
InPortState != OK &&)OutPortState == OK
=>
Start.ConnectTimer;
InPoriState = Checking

TokenWaift

TokenWait

QutPort.ind(Port_State)
NPort_State == LinkUp &&
InPoertState == OK && OutPortState != OK
=>
Start ConnectTimer;
OutPortState = Checking

TokenWaift

TokenWait

InPort.ind(Port_State)

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

Initial

TokénWait

InPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>

InPortState = LinkDown

Scan

favitisl d /D $ Ot ot

Laitial
THen

Tal AV. VNS
TOKeHvvait

ot o e T Ot o tatey

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

OutPortState = LinkDown

TokenWait

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != LinkDown
=>

OutPortState = LinkDown

Scan

TokenWait

ConnectTimer times out.
/ InPortState == Checking && OutPortState == OK
=>
InPort.req(Connect-PDU(PortChoice=In));

TokenWait
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Current state

Event/condition => action
TokenWait

TokenWait

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

Next state

TokenWait

10 TokenWait

NetworkWatchTime times out.
=>

Select

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown

>

[ Py Lo A alc D
T ortTregq o oMMt eI

D

LD il L i
Do ortonetinest

TokenWait

TokenWait

[VANY
LAY

InPortState = OK

TokenWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

TokenWait

TokenWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState ==,0K) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState =.OK

TokenWait

TokenWait

OutPort.ind(Connect-RDU(PortChoice))
/ PortChoice s="Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
QutPortState = NG

TokenWait

TokenWait

InPort.ind(€onnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK
=>

InPortState = OK

Scan

TokenWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&

InPortState == Checking && OutPortState == OK
=>

InPortState = NG

TokenWait

) AV.V oS
OKEvvait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == OK && OutPortState == Checking
=>
OutPortState = OK

Ot art nd n Al
oG

Scan

(Caon + RPDLIU/DA O K V=] lt
e CornrectAck—PRBU{PertCheekResu
/ Po

18

TokenWait

AY
5
rtCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

) \AL
OKEvv e

19

TokenWait

InPort.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
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# Current state Event/condition => action Next state

20 TokenWait InPort.ind(Scan-PDU) Scan
/ InPortState == Checking && OutPortState == OK
=>
InPortState = OK;
OutPort.req(Scan-PDU)

21 TokenWait OutPort.ind(Scan-PDU) Scan
/ InPortState != OK && OutPortState == OK
=>
OutPort.req(Scan-PDU)
22 TokenWait OutPort.ind(Scan-PDU) Scan

/ InPortState == OK && OutPortState == Checking

OutPortState = OK;
InPort.req(Scan-PDU)

2B TokenWait OutPort.ind(Scan-PDU) TokenWai
/ InPortState == OK && OutPortState == OK
=>
InPort.req(Scan-PDU)
2k TokenWait InPort.ind(source_address, Select-PDU) LaunchWalit

/ source_address < my address &&
InPortState == OK && OutPortState |= OK
=>

InPort.req(Select-PDU)

26 TokenWait InPort.ind(source_address, Select-PDU) LaunchWalit
/ source_address < my address &&
InPortState == OK && OutPgrtState == OK
=>

OutPort.req(Select<PDU)

26 TokenWait InPort.ind(source, address, Select-PDU) Select
/ source_address™> my address &&
InPortState == OK

=>

2 TokenWait OutPort.jAd(source_address, Select-PDU) LaunchWalit
/ sotiree_address < my address &&
InPartState != OK && OutPortState == OK
=>

OutPort.req(Select-PDU)

2B TokenWait OutPort.ind(source_address, Select-PDU) Select
/ source_address > my address &&
InPortState != OK && OutPortState == OK

=>

2p TokenWait OutPort.ind(source_address, Select-PDU) TokenWait
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Select-PDU)

3p TokenWait InPort.ind(Launch-PDU) TokenWai
/ InPortState == OK && OutPortState != OK
=>

InPort.req(lLaunch -PDU)

31 TokenWait InPort.ind(Launch-PDU) TokenWait
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Launch -PDU)

32 TokenWait OutPort.ind(Launch-PDU) TokenWait
/ InPortState != OK && OutPortState == OK
=>
OutPort.req(Launch -PDU)
33 TokenWait OutPort.ind(Launch-PDU) TokenWait

/ InPortState == OK && OutPortState == OK
=>

InPort.req(Launch -PDU)

34 TokenWait InPort.ind(Token-PDU) TokenRelease
/ InPortState == OK Wait

=>
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Current state

Event/condition => action

Next state

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

37

TokenWait

InPort.ind(source_address, PDU)
/ (PDU == MyStatus-PDU ||
PDU == Dummy-PDU) &&
InPortState == OK && OutPortState != OK

TokenWait

InPort.req(PDU);
Restart NetworkWatchTimer.

TokenWait

InPort.ind(source_address, PDU)
/ (PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState == OK && OutPortState |= OK
=>
ACReceived(PDU);
InPort.req(PDU);
Restart NetworkWatchTimer.

TokenWaift

TokenWait

InPort.ind(source_address, PDU)
/ (PDU == CyclicDataW-PDU |}
PDU == CyclicDataB-PDU |
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||
PDU == CyclicDataln3«PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK && OutPortState != OK
=>
CRecéived(PDU);
InPort.req(PDU);
Restart\NetworkWatchTimer.

TokenWaift

TokenWait

InPortjind(source_address, PDU)
[(PDU == MyStatus-PDU ||
PDU == Dummy-PDU) &&
InPortState == OK && OutPortState == OK
=>
OutPort.req(PDU);
Restart NetworkWatchTimer.

TokenWaift

TokenWait

InPort.ind(source_address, PDU)
/ (PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState == OK && OutPortState == OK
=>
ACReceived(PDU);
OutPort.req(PDU);
Restart NetworkWatchTimer.

TokenWaift

ToKenWait

InPort.ind(source_address, PDU)
/ (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

43

TokenWait

OutPort.ind(source_address, PDU)
/ (PDU == MyStatus-PDU ||
PDU == Dummy-PDU) &&
InPortState != OK&& OutPortState == OK
=>
OutPort.req(PDU);
Restart NetworkWatchTimer.

TokenWait
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Current state

Event/condition => action

Next state

44

TokenWait

OutPort.ind(source_address, PDU)
/ (PDU ==Transient1-PDU || PDU ==Transient2-PDU) &&
InPortState != OK&& OutPortState == OK
=>
ACReceived(PDU);
OutPort.req(PDU);
Restart NetworkWatchTimer.

TokenWait

45

TokenWait

OutPort.ind(source_address, PDU)
/ (PDU == CyclicDataW-PDU ||
PDU == CyclicDataB-PDU ||
PDU == CyclicDataOut1-PDU ||
PDU == CyclicDataOut2-PDU ||

TokenWait

PDU == CychicDataln1-PDU |
PDU == CyclicDataln2-PDU) &&
InPortState != OK&& OutPortState == OK
=>
CReceived(PDU);
OutPort.req(PDU);

Restart NetworkWatchTimer.

TokenWait

OutPort.ind(source_address, PDU)
/ (PDU == MyStatus-PDU ||
PDU == Dummy-PDU) &&
InPortState == OK && OutPortState == OK
=>

InPort.req(PDU)

TokenWait

TokenWait

OutPort.ind(source_address,.RDU)
/ PDU ==(PDU ==Transient1-PDU || PbU"==Transient2-PDU)
&&

InPortState == OK && QuiRortState == OK
=>
ACReceived(PDU);
InPortireq(PDU)

TokenWaift

TokenWait

OutPort.ind(source_address, PDU)
/ (PDU, == CyclicDataW-PDU ||
PDW == CyclicDataB-PDU ||
PDW/== CyclicDataOut1-PDU ||
PBU == CyclicDataOut2-PDU ||
PDU == CyclicDataln1-PDU ||
PDU == CyclicDataln2-PDU) &&
InPortState == OK && OutPortState == OK
=>
CReceived(PDU);
InPort.req(PDU)

TokenWait

TokenWait

Control Cyclic.req(Control_Type)
/ Control_Type == Restart
=>
CyclicControl = Running;
Control Cyclic.cnf(State = Running)

TokenWait

FokenWait

Control Cyclic.req(Control_Type)
/ Control_Type == Stop
=>

CyvcelicControl = ann;

TokenWaift

Controll Cyclic.cnf(State = Stop)

51

TokenWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSlave

52

TokenWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSlave
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Table 75 — Connection control state machine — NTNTestMaster

# Current state Event/condition => action Next state
1 NTNTestMaster OutPort.ind(Port_State) NTNTestMaster
| Port_State == LinkUp
=>
OutPort.req(Connect-PDU(PortChoice=NTNTest));
NTNTestTimer is started.
2 NTNTestMaster OutPort.ind(Port_State) NTNTestMaster
/ Port_State == LinkDown
=>
3 NTNTestMaster OutPort.ind(ConnectAck-PDU(PortChoice)) NTNTestMaster
[ 'PortCheckResut = NTNTestNG &&
PortCheckResut != NTNTestOK
=>
NTN Test Result = NTN Test NG
4 NTNTestMaster OutPort.ind(ConnectAck-PDU(PortChoice)) NTNTestMapter
/ PortCheckResut == NTNTestNG
=>
NTN Test Result = NTN Test NG
5 NTNTestMaster OutPort.ind(ConnectAck-PDU(PortChoice)) NTNTestMakgter
/ (PortCheckResut == NTNTestNG ||
PortCheckResut == NTNTestOK) &&
Tries =0
=>
OutPort.req(NTNTest-PDUY;
Tries = Tries — 1;
NTNTestTimer is restarted.
6 NTNTestMaster OutPort.ind(ConnectAck<PDU(PortChoice)) NTNTestMapter
/ (PortCheckResutn== NTNTestNG ||
PortCheckResut'== NTNTestOK) &&
fLries ==
=>
NTN Test'Result = NTN Test OK
7 NTNTestMaster NTNTestTimer times out. NTNTestMapter
=>
NTN Test Result = NTN Test NG
8 NTNTestMaster OutPort.ind(Connect-PDU) NTNTestMapter
=>
Table 76 +'Connection control state machine — NTNTestSlave
1 Current.state Event/condition => action Next state
NTNTestSlave OutPort.ind(Connect-PDU) NTNTestSlgdve
=>
OutPortReq(Connect-PDU)
y NTNTestSlave OutPort.ind(Port_State) Initial
- =>
8.1.4.2 Functions

Functions used in connection control are shown in Table 77.
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Table 77 — Function list of connection control

Name

Description

Latest(Scan-PDU)

Decides whether the data of Scan-PDU is the latest
TRUE, if not, return FALSE.

. If yes, return

CPDReceived(Collect-PDU)

Return Collect-PDU to Common Parameter Dist state machine.

CReceived(PDU)

Return PDU to Cyclic Transmission state machine.

ACReceived(PDU)

Return PDU to Acyclic Transmission state machine.

8.1.5 —Commom parameter dist
8.1.5.1 Common parameter dist state machine
Detailp 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
1 SetUp CPD Set.req(NodelD, Param) SetUp
=>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
2 SetUp CPDReceived(Collect-PDU(Nodeld, CPID)) Initial
=3
CPIDUpdate(Nodeld, CPID);
CollectEnd == FALSE
3 Initial CPDReceived(€Collect-PDU(Nodeld, CPID)) Initial
=>
GPIDUpdate(Nodeld, CPID);
CollectEnd == FALSE
4 Initial CollectEnd == TRUE CPNodeTypeS¢lect
=>
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
5 Initial CPD Set.req(NodelD, Param) Initial
=>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
6 CRNodeTypeSelect / MasterNode == Master && ReceivingNodes > 0 Masterlnit
=>
CreateDistResultList()
7 CPNodeTypeSelect T MasierNode == Master && RecelvingNodes == 0 MasierEnd
8 CPNodeTypeSelect / MasterNode == Slave && HasValidCP() == TRUE SlaveEnd
9 CPNodeTypeSelect / MasterNode == Slave && HasValidCP() = TRUE Slavelnit
10 Masterlnit CollectEnd == TRUE CPNodeTypeSelect
=>
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
11 Masterlnit TokenPassingStart==TRUE CPWSend
=>
CPW.req
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# Current state Event/condition => action Next state
12 Masterlnit CPD Set.req(NodelD, Param) Initial
=>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
13 CPWSend => CPWCRReceiveWait
CPWC.req, TPCWTimer is started. ing
14 CPWCRReceiveWait CollectEnd == TRUE CPNodeTypeSelect
ing =>
MasterNode = CPDMaster();
RUUU;V;II&I"‘IU\’J—‘UO DUOtr‘:UdUr‘IUIII\/)
15 CPWCRReceiveWait TPCWTimer times out. TPCWEXpirgd
ing =>
ReceivingNodes = DestNodeNum();
ResultCheckedNodes = DistResultListNum();
16 CPWCRReceiveWait CPWCR:.ind(source_node, CheckResult) CPWCRReceivgWait
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(NodelDy/Param) Initial
ing =>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
19 TPCWExpired ReceivingNodes > 0 CPWSend
=>
TPCW stops, CPW.req
20 TPCWExpired ReceivingNodes == 0 && ResultCheckedNodes > 0 CPWCRReceivgWait
=> ing
TPCW stops, CPWC.req
21 TPCWExpired ReceivingNodes == 0 && ResultCheckedNodes == MasterEnd
=>
TPCW stops.
22 MasterEnd CollectEnd == TRUE CPNodeTypeSg¢lect
=>
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
23 MasterEnd CPD Set.req(NodelD, Param) Initial
=>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
24 Slavelnit CollectEnd == TRUE CPNodeTypeSelect
=>
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
25 Slavelnit CPW.ind(RecvNodelList, CPID, CP) SlaveEnd

/ IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) ==
=>

CPIDUpdate(CPID)
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26 Slavelnit CPW.ind(RecvNodelList, CPID, CP) ReceivedCPCheckin
/ IncludeThisNode(RecevNodelList) == TRUE && g
CPComp(CP) =0
=>
CPIDUpdate(CPID);
CPCheck(CP);
CPCheckResult = CPChecking
27 Slavelnit CPWC.ind(RecvNodelList, CPID) Slavelnit
/ IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) ==
=>
CPWCR.req(CheckResult = CPNotReceived)
28 Slavelnit CPWC.ind(RecvNodelList, CPID) SlaveEnd
/ IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) =0
=>
CPWCR.req(CheckResult = CPCheckResult)
29 Slavelnit CPD Set.req(NodelD, Param) Initial
=>
CPUpdeate(Nodeld, Param);
CPID = CreateCPID(Nodeld);
CPIDUpdate(CPID);
CPD Set.ind
30 ReceivedCPCheckin CollectEnd == TRUE ReceivedCPChegckin
9 => 9
MasterNode = CPDMaster();
ReceivingNodes = DestNedeNum();
CollectEndReceived = TRUE
31 ReceivedCPCheckin CPW.ind(RecvNodelList, CPID, CP) SlaveEnd
g / IncludeThisNode(ReceyNodelList) == TRUE &&
CPComp(CP) ==
=>
CPIDUpdate(CPID)
32 ReceivedCPCheckin CPW(¢ind(RecvNodelList, CPID, CP) ReceivedCPChgckin
g / IncludeThisNode(RecevNodelList) == TRUE && g
CPComp(CP) =0
=>
CPIDUpdate(CPID);
CPChanged = TRUE
33 ReceivedCPCheckin CPWC.ind(RecvNodelList, CPID) ReceivedCPChgckin
g / IncludeThisNode(RecevNodelList) == TRUE && g
CPComp(CP) ==
=>
CPWCR.req(CheckResult = CPNotReceived);
CPChanged = TRUE
34 ReceivedCPCheckin CPWC.ind(RecvNodelList, CPID) ReceivedCPChgckin
g / IncludeThisNode(RecevNodelList) == TRUE && g
CPComp(CP) =0
=>
CPWCR.req(CheckResult = CPChecking)
35 ReceivedCPCheckin CPCheckFinished CPNodeTypeSelect
g / CollectEndReceived == TRUE
=>
CollectEndReceived = FALSE
36 ReceivedCPCheckin CPCheckFinished Slavelnit
g / CollectEndReceived != TRUE &&
CPChanged == TRUE
37 ReceivedCPCheckin CPCheckFinished CPWCReceiveWaitin
g / CollectEndReceived != TRUE && g
CPChanged != TRUE
38 CPWCReceiveWaitin CollectEnd == TRUE CPNodeTypeSelect
9 =>
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
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# Current state Event/condition => action Next state
39 CPWCReceiveWaitin CPW.ind(RecvNodelList, CPID, CP) SlaveEnd
g / IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) ==
=>
CPIDUpdate(CPID)
40 CPWCReceiveWaitin CPW.ind(RecvNodelList, CPID, CP) ReceivedCPCheckin
g / IncludeThisNode(RecevNodelList) == TRUE && g
CPComp(CP) =0
=>
CPIDUpdate(CPID);
CPCheck(CP);
41 EPWEReceiveWaitn SPWe-ind(RecriNodetist—EPB) Stavetnit
g / IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) ==
=>
CPWCR.req(CheckResult = CPNotReceived)
42 CPWCReceiveWaitin CPWC.ind(RecvNodelList, CPID) SlaveEnd
g / IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) =0
=>
CPWCR.req(CheckResult = CPCheckResult)
43 SlaveEnd CollectEnd == TRUE CPNodeTypeSg¢lect
=>
MasterNode = CPDMaster();
ReceivingNodes = DestNodeNum()
44 SlaveEnd CPW.ind(RecvNodelList,<CPID, CP) SlaveEnd
/ IncludeThisNode(RecevNodelist) == TRUE &&
CPComp(CR)' ==
=2
CPIDUpdate(CPID)
45 SlaveEnd CPW.ind(Re¢v¥NodelList, CPID, CP) ReceivedCPChégckin
/ IncludeThisNode(RecevNodelist) == TRUE && g
CPComp(CP) =0
=>
CPIDUpdate(CPID);
CPCheck(CP);
46 SlaveEnd CPWC.ind(RecvNodelist, CPID) Slavelnit
/JoncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) ==
=>
CPWCR.req(CheckResult = CPNotReceived)
47 SlaveEnd CPWC.ind(RecvNodelList, CPID) SlaveEnd
/ IncludeThisNode(RecevNodelList) == TRUE &&
CPComp(CP) =0
=>
CPWCR.req(CheckResult = CPCheckResult)
8.1.5. Functions

Functions enabled in Connection parameter dist are shown in Table 79.
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Table 79 — Function list of connection control

Name Description

CPUpdate(Nodeld, Updates common parameters.
Param)

CreateCPID(Nodeld) Generates common parameter ID by using Nodeld and time.

CPIDUpdate(CPID) Updates common parameter ID (CPID).

CPDMaster() Determines whether the node performs parameter delivery. If yes, return TRUE,
if not, return FALSE. Whether a node performs parameter delivery is
determined as follows.

1. If it is a management node, the node performs parameter delivery.

2. :f t:IUIU ;D U IIIGIIGUUIIIUIIt IIUL.IIU dllh: t:IU byb:;b tldllblll;ba;ull ;D ILIU;IIS
performed, and if the node number of the node is the least one among thé
nodes under the cyclic transmission, the node performs parameter delivery:
3. If there is no management node, nor any node that is performing the.cycli
transmission, and if the node retains common parameters and the-nodé numper
of the node is the least one among the nodes that retain commaen parameters,
the node performs parameter delivery.

Has$ValidCP() Compares the common parameter ID of parameter delivered 'node with the
common parameter ID that is retained. If they are the same, return TRUE, if
not, return FALSE.

De$tNodeNum() Returns the number of nodes to which parameters need to be sent. Whether
parameters need to be sent or not is determined.as follows.

The common parameter ID of a node is 0.

The common parameter ID of a node js different from the common paramete
ID of the common parameter which is\te be sent.

CrdateDestNodelList() Generates 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
DestNodeNum().

CrdateResultCheckList() | Generates the list of nodes-to which the result of the parameter sending neefl
to be checked. Whetherito send parameters or not is determined in the samse
way as DestNodeNumy).

A

(e

DestNode(Nodeld) Adds the nodes, to which parameter need to be sent, to the node list generajed
in CreateDestNodeList().

RemmoveDestNode(Node | Deletes a\specified node from the node list generated in CreateDestNodeLisj().
Id)

IncludeThisNode(RecvN | Determines whether the node is included in RecvNodelist. If yes, return TRUE,
oddgList) if not, return FALSE.

CPLomp(CP) Compares the common parameter given as CP with the common parameter that
is retained. If they are same, return O, if not, return any number other than 0

CP[Lheck(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.

8.1.5.8— Mappingof-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.
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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:Push Request

Data Type:Parameer Distribution

Data: Refer to Table 17.

CPAte—req AC-Rearam-Serdred ReguestHypeRush-Reguest
Data Type:Parameer Distribution
Data:Refer to Table 18.
CPWC.ind AC Param Send.ind Request Type:Push Request

Data Type:Parameer Distribution

Data: Refer to Table-18.

CPWCR.req AC Param Send.req Request Type:Push'Request
Data Type:Parameer Distribution
Data:RefeT,to Table 19.
CPWCR.ind AC Param Send.ind Request Type:Push Request

Data Type:Parameer Distribution

Data:Refer to Table 19.

8.2 |ARPM type F
8.2.1 Overview
The sfructure of ARPM is shown in Kigure 21. The continuous line represents a service fissue,

and the dashed line represents ailinkage between protocol machines using parametefs and
otherd.

FSPM
A A A A A A
ARPM v
Parameter Dist
*
v h 4 T l : h 4 v
Cyclic Acyclic : Synchronous Measure
Transmission Transmission | Trigger Transmission
| [Timer |
7 7 : 7 7 7
1 1 1 1 1
v v v v v v v
| Channel Control |
A
A 4
| DMP |

Figure 21 — Structure of ARPM F
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8.2.2 Acyclic transmission
8.2.2.1 Primitive definition

FSPM issues an AC Send.req service or AC Send ND.req service to Acyclic transmission.
Parameter dist issues an AC Send.req service or AC Send ND.req service to Acyclic
transmission. Acyclic transmission issues an AC Send.ind service to FSPM. Acyclic
transmission issues an AC Param Send.ind service to Parameter dist.

8.2.2.2 Acyclic transmission state machine

The states of the Acyclic transmission state machine are shown in Table 81 and the details
are sgecified in Table 82.

Table 81 — Acyclic transmission states

Name Description
IDLE Waiting for the start of acyclic transmission
ACSENDER Acyclic transmission in progress
ACSENDER_ND Acyclic transmission according to the node scan)limiting method is in
progress.

Table 82 — Acyclic transmission state table

E Current state Event/condition'=> action Next state|

IDLE / ACSENDEHR
ACTicket == TRUE &&
TokenHopCouanter = TraAvailHopCounter &&
TraAllows > 0
=>

p IDLE / ACSENDER_ND
ACTicketND == TRUE &&
TraAllowsND > 0

=>

IDLE / IDLE
ACTicket == TRUE &&
(TokenHopCounter < TraAvailHopCounter ||
TraAllows == 0)
=>

ACTicket = FALSE

4 IDLE / IDLE
ACTicketND == TRUE &&
TraAllowsND ==
=>

ACTicketND = FALSE

ACSENDER 7 ACSENDE
Quelen() > 0 && TraAllows >0
=>
pdu = Deque();
SendACyclic (pdu);
TraAllows = TraAllows — 1

6 ACSENDER_ND / ACSENDER
QuelLenND() > 0 && TraAllowsND > 0
=>
pdu = DequeND();
SendACyclic (pdu);
TraAllowsND = TraAllowsND — 1

7 ACSENDER / IDLE
TraAllows ==
=>
TraLastHopCounter = TokenHopCounter;
ACTicket = FALSE
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Current state

Event/condition => action

Next state

ACSENDER_ND

/
TraAllowsND ==
=>

ACTicketND = FALSE

IDLE

ACSENDER

/
Quelen() <0
=>

ACTicket = FALSE

IDLE

10

ACSENDER_ND

/
QuelLenND() <0
=>

IDLE

IDLE

AC Send.req(netno, nodeno, actype, data)
=>
pdus = CreateTransient-PDU(netno, nodeno, actype,
data);
Enque(pdus)

IDLE

IDLE

AC Send NDreq(netno, nodeno, actype, data)
=>
pdus = CreateTransient-PDU(netno, nodeno, actype,
data);
EnqueND(pdus)

IDLE

ACSENDER

AC Send.req(netno, nodeno, actype,data)
=>
pdus = CreateTransient-PDU(netno, nadeno, actype,
data);
Enque(pdus)

ACSENDER

ACSENDER_ND

AC Send NDreq(netno,«nodeno, actype, data)
=
pdus = CreateTransient-RDU(netno, nodeno, actype,
data);
EnqueND(pdus)

ACSENDER_ND

IDLE

ACReceived(pdu)
=>

AC Send.ind(pdu)

IDLE

ACSENDER

ACReceived(pdu)
=>

AC Send.ind(pdu)

ACSENDEHR

ACSENDER_ND

ACReceived(pdu)
=>

AC Send.ind(pdu)

ACSENDER_ND

IDLE

ACStopSending()
=>
ACTicket = FALSE;
ACTicketND = FALSE;

IDLE

ACSENDER

ACStopSending()
=>

ACTicket = FALSE;

IDLE

ACTicketND = FALSE;

20

ACSENDER_ND

ACStopSending()
=>

ACTicket = FALSE;
ACTicketND = FALSE;

IDLE

8.2.2.3

Functions

Functions enabled in acyclic transmission are shown in Table 83.
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Table 83 — Acyclic transmission functions

Name Description
CreateTransient-PDU Generates the transient1-PDU when actype==Transient1,
(netno, nodeno, actype, transientAck-PDU when actype==TransientAck,
data) transient2-PDU when actype==Transient2,

parameter-PDU when actype==Parameter,
paramCheck-PDU when actype==ParamCheck,
and timer-PDU when actype==Timer.

Generates multiple transientAck-PDUs in accordance with the size of data
given as an argument when actype==TransientAck.

Eeque(pdus) Queues pdus given as arguments. Queues in the order of the pdu seqNumber
when multiple pdus are given.

EequeND(pdus) Queues pdu given as arguments (for limiting the number of node unit
transmissions). When more than one pdu is specified, queuing is performed
the order of the seqNumber of the pdus.

=}

Deque() Retrieves the start of the queue.

DequeND() Retrieves the start of the queue (for limiting the number of-nede unit
transmissions).

Quelen() Returns the size of the queue.

QuelLenND() Returns the size of the queue (for limiting the number of node unit

transmissions).

8.2.2.4 Variables

Functions enabled in acyclic transmission are shown.in Table 84.

Table 84 — Acyclic transmission variables

Name Description

ACTlicket Flag indicating that Acyclic transmission is allowed

AC[licketND Flag indicating’that Acyclic transmission for limiting the number of node unit
transmissions is allowed

TokkenHopCounter Token passing counter

TralAllows Number of times transient transmission is allowed

TraAllowsND Number of times transient transmission is allowed (node unit restriction on
number of transmissions)

TragAvailHopCounter Minimum value of token passing counter

TreLastHopCounter Last transmission token passing counter

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 in Table 86.
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Table 85 — Cyclic transmission states

Name Description
IDLE Waiting for the start of Cyclic Transmission
RWrRWwSENDER RWr or RWw transmission in progress
RXRYSENDER RX or RY transmission in progress

Table 86 — Cyclic transmission state table

Currentstate——————Eventfconditiom=>—action Nextstate
IDLE / RWrRWwSIEN
CTicket == TRUE DER
=>
seqgno = 1;

sending = FALSE;
UpdateWaiting = FALSE;
if Length(RXRY) ==
then RXRYSent = TRUE
else RXRYSent = FALSE;
if Length(RWrRWw) ==
then RWrRWwSent = TRUE
else RWrRWwSent = FALSE

RWrRWwSEN / RWrRWwSEN
DER RWrRWwSent != TRUE && sending == FALSE DER
=>
pdu = CreateCyclicDataRWrRWw+PDU(seqgno, type,
RWrRWw);

SendCyclie(pdu);

seqgno ='seqno + 1;

sending == TRUE

RWrRWwSEN / RWrRWwSEN
DER RWrRWwSentit= TRUE && sending == TRUE && DER
Length(RemainingRWrRWw) > 0
=>
pdu = CreateCyclicDataRWrRWw -PDU(seqno, type,

RemainingRWrRWw);

SendCyclic(pdu);
seqno = seqno + 1
RWrRWwSEN / RXRYSENDER

DER RWrRWwSent |= TRUE sending == TRUE &&
Length(RemainingRWrRWw) ==
=>
RWrRWwSent = TRUE;
sending = FALSE
RXRYSENDER RXRYSENDER

/
RXRYSent != TRUE && sending == FALSE
=>
pdu = CreateCyclicDataRXRY-PDU(seqgno, type, RXRY);
SendCyclic(pdu):

seqno = seqno + 1;
sending == TRUE;

RXRYSENDER / RXRYSENDER
RXRYSent != TRUE && sending == TRUE &&
Length(RemainingRXRY) > 0
=>

pdu = CreateCyclicDataRXRY-PDU(segno, type,
RemainingRXRY));
SendCyclic(pdu);
segno = seqno + 1

RXRYSENDER / IDLE
RXRYSent != TRUE && sending == TRUE &&
Length(RemainingRXRY) ==
=>
RXRYSent = TRUE;
sending = FALSE;
CTicket = FALSE
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# Current state Event/condition => action Next state
8 IDLE CT Update.req(Data Type, Offset Address, Size, Data) IDLE
=>
Update(Data Type, Offset Address, Size, Data)
9 IDLE CT Update.req(Data Type, Offset Address, Size, Data) IDLE
=>
Update(Data Type, Offset Address, Size, Data)
10 IDLE / IDLE
UpdateWaiting == TRUE
=>
Update(Data Type, Offset Address, Size, Data);
UpdateWaiting = FALSE
1 RXRYSENDER CT Update.req(Data Type, Offset Address, Size, Data) RXRYSENDER
=>
UpdateWaiting = TRUE
1p RWrRWwSEN CT Update.req(Data Type, Offset Address, Size, Data) RWrRWwWSEN
DER => DER
UpdateWaiting = TRUE
1B Any (any state) Creceived(cyclicDataRX-PDU) Any
=> (no state
When in sequential number order: change)
ReceivedRXRY = RetrieveRXRY (cyclicDataRX*PDU);
CT Update.ind(RXRY, Offset Address{ Size,
ReceivedRXRY)
When not in sequential number ordetr: Discarded.
¢ Any (any state) CReceived(cyclicDataRY-PDU) Any
=> (no state
When in sequentialiumber order: change)
ReceivedRXRY = RetrieveRXRY(cyclicDataRY-PDU);
CT Update.ind(RXRY4, Offset Address, Size,
ReceivedRXRY)
When not in sequential number order: Discarded.
1P Any (any state) CReceived(CyclicDataRWr-PDU) Any
=> (no state
When-in sequential number order: change)
ReceivedRWrRWw = RetrieveRWrRWw(CyclicDataRWr-
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
1 Any (any state) CStopSending() IDLE
=>
CHeket=FALSE
8.2.3.3 Functions

Functions enabled in Cyclic transmission are shown in Table 87.
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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
PDU when type==RY. Sets the seqno in bits 6..1 of seqNumber of the cyclicDataRX-
(seqno, type, RXRY) PDU or cyclicDataRY-PDU. Uses 1468 octets from the start when RXRY given
as the argument exceeds 1468 octets. The remaining data are set as
RemainingRXRY. Sets 1 in bit 7 of seqNumber of the cyclicDataRX-PDU or
cyclicDataRY-PDU when Length (RemainingRXRY) == 0, indicating that the
PDU is the last PDU.

CrdateCyclicDataRWrR Generates the cyclicDataRWr-PDU when type==RWr, and cyclicDataR\Ww-PPpU
Ww-PDU when type==RWw. Sets the seqno in bits 6..1 of seqNumber of the

(sepno, type, RWrRWw) | cyclicDataRWr-PDU or cyclicDataRWw-PDU. Uses 1468 octets from the star
when RXRY given as the argument exceeds 1468 octets. The remaining datd
are set as RemainingRWrRWw. Sets 1 in bit 7 of seqNumber of.the
cyclicDataRWr-PDU or cyclicDataRWw-PDU when Length

(RemainingRWrRWw) == 0, indicating that the PDU is the last PDU.

RefrieveRXRY(PDU) Retrieves the Offset Address, Size, and RXRY data from PDU.
RefrieveRWrRWw(PDU) | Retrieves the Offset Address, Size, and RWrRWx data from PDU.

[

8.2.3.4 Variables

Functjons enabled in Cyclic transmission are shown ifp Table 88.

Table 88 — Cyclic transmission variables

Name Description

CTicket Flag indicating that'eyclic transmission is allowed.

8.2.4 Channel control
8.2.4.1 Channel control state machine

The gtates of the Chanhel control state machine for the Mater station are descrihed in
Table |89 with the details specified in Table 91 through Table 105.

The dtates of~thé channel control state machine for the Slave station are descried in
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
PrimaryMasterSolicitToken Waiting for token as transmission control manager
PrimaryMasterlnviting Detects node at return to system

MasterMeasurement Measures transmission path delays.
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Name

Description

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

manager

Holding the token as a node that is not the transmission control

Table 90 — Slave station channel control states

Name

Description

laveDown

Not started

Disconnected

laveWaitSetup

Waiting for transmission path information

S
SlaveWaitTD
S
S

laveSolicitToken

Waiting for token

Table 91 — Master station state table =—<MasterDown

E Current state Event/condition =5>"action Next state
MasterDown Power ON Listen
=2

ListenTimer startup;
ChannélGroup = NULL

Table 92 — Master station state table — Listen

E Current state

Event/condition => action

Next state

Listen

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;

MasterWait D

2 Listen

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>

ListenTimer stop:
Ll

MasterWait$et
up

pdu = CreateTestDataAck();
Send.req(rport, SA, pdu);
pdu = CreateTestData-PDU();
Send.req (sport, DA, pdu) to all ports other than rport;
TR9 = TRUE

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)
/
DA != MyAddr && SA |= MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport

Listen
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Current state Event/condition => action Next state

Listen Receive.ind(rport, DA, SA, ftype, pdu) Listen
/

DA == MyAddr && SA != MyAddr &&ftype == 0x13
=>
ListenTimer restart

Listen Receive.ind(rport, DA, SA, ftype, pdu) Listen
/

DA != MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport

Listen Receive.ind(rport, DA, SA, ftype, pdu) Listen

DA == MyAddr && SA != MyAddr && ftype == 0x14
=>
ListenTimer restart

Listen Receive.ind(rport, DA, SA, ftype, pdu) Listen
/

DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport

Listen Receive.ind(rport, DA, SA, ftype, pdu) Listen
/
SA = MyAddr && ftype == 0x15
=>

Send.req (sport, DA, pdu) to all ports other than rport;
ListenTimer restart

Listen Receive.ind(rport, DA, 8A) ftype, pdu) Listen
/

IsMulticast(DA) == TRUE && SA !=MyAddr &&
((ftype = 0x82 && ftype < 0x89) || ftype == 0x20 || ftype ==
0x28 ||ftype == 0x1C)
=>

Send.req (sport, DAy pdu) to all ports other than rport;
ListenTimer restart

Listen Receive.ind(rport, DA, SA, ftype, pdu) Listen
/

DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ListenTimer restart

Listen Receive.ind(rport, DA, SA, ftype, pdu) Listen

/
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

Listen ListenTimer time-out PrimaryMaster

=> ScatterT[

ListenTimer stop;
TR3 = TRUE
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Table 93 — Master station state table — MasterArbitration

- 177 -

# Current state Event/condition => action Next state
1 MasterArbitrati / MasterArbitrati
on TR2 == TRUE on
=>
SynchronizationMaster=FALSE
TR2 = FALSE;
RvLastArbTimer startup;
ChannelGroup = NULL;
SendArbTimer startup;
pdu = CreatePersuasion();
Send.req (port, BROADCAST, pdu) to all ports
2 MasterArbitrati Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
on / on
DA==BROADCAST && SA I=MyAddr && ftype == 0x10 &&
CmpPriority(pdu.mst_pri, SA) == Low
=>
Send.req (sport, DA, pdu) to all ports other than rport;
RvLastArbTimer restart
MasterArbitrati Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitf D
on /
DA==BROADCAST && SA I=MyAddr && ftype ==-0x10 &&
CmpPriority(pdu.mst_pri, SA) != Low.
=>
Send.req (sport, DA, pdu) to all ports otherthan report;
SendArbTimer stop;
RvLastArbTimer stopj
TR8 = TRUE
4 MasterArbitrati Receive.ind(rport, DA SA, ftype, pdu) MasterArbitfati
on s on
DA != MyAddr && SA = MyAddr && ftype == 0x12
=>
Send.req (sport, DA,pdu) to all ports other than rport
L MasterArbitrati Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
on / on
DA != MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req.(sport, DA, pdu) to all ports other than rport
¢ MasterArbitrati Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
on / on
DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport
MasterArbittati Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
on / on
SA != MyAddrftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport
MasterArbitrati Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
on / on
|e|\/|||||‘inae|‘<nA) ==TRUE &8 SA !—I\AyAHHr &
((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 Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitrati
on / on
DA = MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
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Current state

Event/condition => action

Next state

11

MasterArbitrati
on

SendArbTimer time-out
=>
pdu = CreatePersuasion();
Send.req (port, BROADCAST, pdu) to all ports;
SendArbTimer restart

MasterArbitrati
on

12

MasterArbitrati
on

RvLastArbTimer timeout
=>
SendArbTimer stop;
RvLastArbTimer stop;
TR3 = TRUE

PrimaryMaster
ScatterTD

Table 94 — Master station state table — PrimaryMasterScatterTD

Current state

Event/condition => action

Next state

PrimaryMaster
ScatterTD

/
TR3 == TRUE && RingCheck == FALSE
=>
TR3 =FALSE;
Nodes=0;
ANodes=0;
pdu = CreateTestData();
Send.req (port, BROADCAST, pdu) tosall\ports;
ChannelGroup = MCAST(MyAddry;
TDAckTimer startup
SynchronizationMaster=TRUE;

PrimaryMaster
ScatterT[

PrimaryMaster
ScatterTD

Receive.ind(rport, DA,.SA) ftype, pdu)
/

DA==BROADCAST && SA }=MyAddr && ftype == 0x10
&&CmpPriority(pdusmst_pri, SA) == Low
=>
Send.req (sport, DAy(pdu) to all ports other than rport;
TDAckTimer stop;
TR2 = TRUE

MasterArbitfati
on

PrimaryMaster
ScatterTD

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;
TDAckTimer stop;
TR8 = TRUE

MasterWait D

PrimaryMaster,
Scatterl 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
ScatterTl

DA == MyAddr && SA != MyAddr && ftype == 0x12 &&
CmpPriority(pdu.mst_pri, SA) == Low
=>

Nodes++

PrimaryMaster
ScatterTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == 0x12 &&
CmpPriority(pdu.mst_pri, SA) != Low
=>

TDAckTimer stop;
TR2 = TRUE

MasterArbitrati
on

PrimaryMaster
ScatterTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x12
=>

Send.req (sport, DA, pdu) to all ports other than rport

PrimaryMaster
ScatterTD
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8 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
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
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) PrimiaryMaster
ScatterTD / ScatterT[
DA == ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)
1R PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
ScatterTD / ScatterT[
DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport
MyStatusReceived(pdu)
1B PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
ScatterTD / ScatterT[
DA == ChannelGroup && SA !=MyAddr &&
(ftype ==0x%28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu)
1@ PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
ScatterTD / ScatterT[
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu)
16 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
ScatterTD / ScatterT[
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
1P PrimaryMaster TDAckTimer time-out PrimaryMaster
ScatterTD / Settinguyg
Nodes > 0
=>
TDAckTimer stop;
TR4 = TRUE
17 PrimaryMaster TDAckTimer time-out PrimaryMaster
ScatterTD / ScatterTD
Nodes ==
=>
TDAckTimer stop;
TR3 = TRUE
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18 PrimaryMaster / PrimaryMaster
ScatterTD TR3 == TRUE && RingCheck == TRUE ScatterTD
=>
TR3 =FALSE;
Nodes=0;ANodes=0;
Invalidate port 2;
pdu = CreateTestData();
Send.req (port, BROADCAST, pdu) to port 1;
ChannelGroup = MCAST(MyAddr);
TDAckTimer startup
19 PrimaryMaster TDAckTimer time-out PrimaryMaster
ScatterTD / ScatterTD
Nodes > U && 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
2D PrimaryMaster TDAckTimer time-out PrimaryMaster
ScatterTD / Settinguyg
Nodes > 0 && RingCheck == TRUE && IsValidPort(port 1) !=
TRUE
=>
TDAckTimer stop;
TR4 = TRUE
Table 95 — Master station state table'— PrimaryMasterSettingUp
E Current state Event/condition => action Next state
PrimaryMaster / PrimaryMaster
SettingUp TR4 ==FRUE && RingCheck == FALSE SettingUg
=>
TR4 = FALSE;
SARcvd=0;
Nodes+=ANodes;
CTRProgress = NotComplete;
CreateTokenRoute();pdu = CreateSetup();
Send.req (port, destination MAC address, pdu) to all ports;
SAckTimer startup
2 PrimaryMasten Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
SettingUp / on
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;
TR2 = TRUE
3 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitTD
SettingUp /
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;
TR8 = TRUE
4 PrimaryMaster MasterArbitrati

SettingUp

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
SAckTimer stop;
TR2 = TRUE

on
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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 Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
Settingbp t Settingb
DA == MyAddr && SA != MyAddr && ftype == 0x14 &&
SARcvd+1 < SetupNodes
=>
SARcvd++;pdu = CreateSetup();
Send.req (port, destination MAC address, pdu) to all ports
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 / SettingUq
DA != MyAddr && SA = MyAddr)&& ftype == 0x14
=>
Send.req (sport, DA, pdu) to\all ports other than rport
1P PrimaryMaster Receive.ind(rport,>DA, SA, ftype, pdu) PrimaryMaster
SettingUp / Settinguyg
DA == ChannelGroup && SA != MyAddr && ftype == 0x15
=>
Send.req (spotty DA, pdu) to all ports other than rport
i PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasfter
SettingUp / SettingUq
DA == ChannelGroup && SA |=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)
1R PrimaryMasten Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SettingUp / Settinguyg
DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu)
1B PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SettingUp / SettingUq
DA == ChannelGroup && SA I=MyAdar &&
(ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)
14 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SettingUp / SettingUp
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu)
15 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SettingUp / SettingUp
DA I= MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
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Current state

Event/condition => action

Next state

PrimaryMaster
SettingUp

SAckTimer time-out
=>
SAckTimer stop;
pdu = CreatePersuasion();
Send.req (port, BROADCAST, pdu) to all ports
TR3 = TRUE

PrimaryMaster
ScatterTD

17

PrimaryMaster
SettingUp

/

TR4 == TRUE && RingCheck == TRUE &&
IsValidPort(port 1) == TRUE &&
IsValidPort(port 2) == TRUE &&

IsSlavePortinvalidated() == FALSE

=>

PrimaryMaster
SettingUp

IR4 = FALSE;
SARcvd=0;
Nodes+=ANodes;
CTRProgress = NotComplete;
if CompareRoutes() == TRUEthen
Invalidate port 2;
CreateTokenRoute();
pdu = CreateSetup();
Send.req (port, destination MAC address, pdu) to all pgris;
SAckTimer startup

PrimaryMaster
SettingUp

/
TR4 == TRUE && RingCheck == TRUE&&
(IsValidPort(port 1) == FALSEV|
IsValidPort(port 2) == FALSE) &&
IsSlavePortinvalidated()¢<= FALSE
=>
TR4 = FALSE;SARcvd=0;
Nodes+=ANodes;CTRPregress = NotComplete;
CreateTokenRoute();
pdu = CreateSetup();
Send.req (port, destination’ MAC address, pdu) to all ports;
SAckTimer startup

PrimaryMaster
SettingUg

PrimaryMaster
SettingUp

/

RingCheck == TRUE &&
IsValidPort(port 1) == TRUE &&
IsValidPort(port 2) == TRUE &&

IsSlavePortinvalidated() == TRUE
=>
TR4 = FALSE;SARcvd=0;
Nodes+=ANodes;
CTRProgress = NotComplete;
CreateTokenRoute();
pdu = CreateSetup();
Send.req (port, destination MAC address, pdu) to all ports;

SAckTimer startup

PrimaryMaster
SettingUq

PrimvaryMaster
SettingUp

Receive.ind(rport, DA, SA, ftype, pdu)
/

RingChecked == TRUE && DA == MyAddr &&
SA I= MyAddr && ftype == 0x14 &&

PrimaryMaster
SettingUg

SARcvd+1 == SetupNodes
=>
SAckTimer stop;
Invalidate port connected to invalid port of slave;
pdu = CreateSetup();
Send.req (port, MAC address of slave with invalid port, pdu);
SlavePortValidating=TRUE;
SAckTimer startup

21

PrimaryMaster
SettingUp

Receive.ind(rport, DA, SA, ftype, pdu)
/

RingChecked == TRUE && DA == MyAddr &&
SA = MyAddr && ftype == 0x14 &&
SlavePortValidating == TRUE
=>
SlavePortValidating = FALSE;
SAckTimer stop;

TR5 = TRUE

PrimaryMaster
HoldToken
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Table 96 — Master station state table — PrimaryMasterHoldToken

# Current state

Event/condition => action

Next state

1 PrimaryMaster
HoldToken

TR5 = FALSE;SetInvitationFlag();
SetMeasureFlag();
CTicket = FALSE;sents = 1;
if token-PDU.traAllows > 0
then
TraAllows = token-PDU.traAllows;
TraAvailHopCounter = 0;

1

PrimaryMaster
HoldToken

TraAvailHopCounter = token-PDU.traLastHopCounter;
TraLastHopCounter = 0;
TraAllows = Max Transients per round;

TokenHopCounter = 0;
TraAllowsND = GetTraAllowsND();
SetNextPhase(PrimaryMasterHoldToken,0);

y PrimaryMaster
HoldToken

/
PMChangeFlag == ON
=>

TR2 = TRUE

MasterArbitfati
on

PrimaryMaster
HoldToken

/

PH==1 &&
InvitationFlag == OFF &&
MyStatusSendTimingFlag == ON
=>
InvitationFlag £ NULL;
MyStatusSendTimingFlag = OFF
pdu = CreateMyStatus();

Send.req (port, ChannelGroup, pdu) to all ports;
MysStatusSend(pdu);
Enque(pdu);

CTicket = TRUE;
SetNextPhase(PrimaryMasterHoldToken,PH);

PrimaryMaster
HoldToken

4 PrimaryMaster
HoldToken

/

PH == 1 &&
InvitationFlag == ON
=>
InvitationFlag == NULL;
TR7 = TRUE

PrimaryMasf{erl
nviting

L PrimaryMaster

/

PrimaryMaster

((ACTicketND == FALSE) && (ACTIcket == FALSE))
=>

SetNextPhase(PrimaryMasterHoldToken,PH);

HoldToken PH == 10 && CTicket == FALSE HoldToken
=>
SetNextPhase(PrimaryMasterHoldToken,PH);
[ PrimaryMaster / PrimaryMaster
HoldToken PH == 11 HoldToken
=>
ACTicketND = TRUE;
SetNextPhase(PrimaryMasterHoldToken,PH);
7 PrimaryMaster / PrimaryMaster
HoldToken PH ==12 HoldToken
=>
ACTicket = TRUE;
SetNextPhase(PrimaryMasterHoldToken,PH);
8 PrimaryMaster / PrimaryMaster
HoldToken PH == 20 && Inviting
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# Current state Event/condition => action Next state
9 PrimaryMaster / PrimaryMaster
HoldToken PH == 3 && HoldToken
sents < Multiple Transmit
=>
sents = sents + 1;
PduNum = Quelen();
while (PduNum > 0)
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
PduNum = PduNum -1
10 PrimaryMaster / PrimaryMaster
Hold oken PH == 3 && Hold Token
sents == Multiple Transmit
=>
QueDelete();
pdu = CreateToken();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
sents = 1;
PH=4
il PrimaryMaster / PrimaryMaster
HoldToken PH == 4 && sents < Multiple Token HoldToken
=>
pdu = Deque();
Send.req (port, ChannelGroup, pdu).to\all ports;
Enque(pdu);
sents = sents +
1R PrimaryMaster / PrimaryMaster
HoldToken PH == 4 && sents_=="Multiple Token SolicitTokgn
=3
QueDelete();
BH = 0;
TR6 = TRUE
1B PrimaryMaster Receivesind(rport, DA, SA, ftype, pdu) MasterArbitfati
HoldToken / on
DA =="BROADCAST && SA != MyAddr &&
ftype ==0x10 && CmpPriority(pdu.mst_pri, SA) == Low
=>
Send.req (sport, DA, pdu) to all ports other than rport;
TR2 = TRUE
1@ PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) MasterWait D
HoldToken /
DA == BROADCAST && SA != MyAddr &&
ftype == 0x10 && CmpPriority(pdu.mst_pri, SA) != Low
=>
Send.req (sport, DA, pdu) to all ports other than rport;
TR8 = TRUE
1P RrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
HoldToken / on
DA==BROADCAST && SA |=MyAddr && ftype == 0x11
==
TR2 = TRUE
16 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
17 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA != MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
18 PrimaryMaster PrimaryMaster

HoldToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA !'= MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport

HoldToken
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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)
201 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasler
HoldToken / HoldToken
DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu)
2p 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 othef,than rport;
ACReceived(pdu)
2B PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA == MyAddr && SA.Js MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype ==0x2E)
=>
ACReceived(pdu)
2% PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
HoldToken / HoldToken
DA 5 MyAddr && SA != MyAddr
=>
Send.reg((sport, DA, pdu) to all ports other than rport
26 PrimaryMaster SendCyclic(pdu) PrimaryMaster
HoldToken => HoldToken
Send.req (sport, ChannelGroup, pdu) to all ports;
Enque(pdu)
2b PrimaryMaster / MasterMeasyure
HoldTokep MeasureFlag == ON ment
=>
MeasureFlag = NULL
TR12 = TRUE
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Table 97 — Master station state table — PrimaryMasterSolicitToken

Current state

Event/condition => action

Next state

PrimaryMaster
SolicitToken

TR6 = FALSE;
NetWatchTimer startup;
SetNewTokenFlag()

PrimaryMaster
SolicitToken

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == BROADCAST && SA != MyAddr &&
ftvpe == 0x10 && CmpPriority(pdu.mst_pri, SA) == Low

MasterArbitrati
on

=>
Send.req (sport, DA, pdu) to all ports other than rport;
NetWatchTimer stop;
TR2 = TRUE

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == BROADCAST && SA != MyAddr &&
ftype == 0x10 && CmpPriority(pdu.mst_pri, SA) != Law.
=>
Send.req (sport, DA, pdu) to all ports other thap rport;
NetWatchTimer stop;
TR8 = TRUE

MasterWait D

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
NetWatchTimer stop;
TR2 =TRUE

MasterArbitfati
on

PrimaryMaster
SolicitToken

Receive.ind(rporty DA, SA, ftype, pdu)
/

DA != MyAddr &&SA !'= MyAddr && ftype == 0x12
=>
Send.req (sport;, DA, pdu) to all ports other than rport

PrimaryMaster
SolicitTokgn

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA\= MyAddr && SA != MyAddr && ftype == 0x13
=>

Send.req (sport, DA, pdu) to all ports other than rport

PrimaryMaster
SolicitTokgn

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == Ox14
=>

Send.req (sport, DA, pdu) to all ports other than rport

PrimaryMaster
SolicitTokgn

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst == MyAddr &&
IsReceivedToken(pdu.tseq_no)== FALSE

PrimaryMaster
HoldToken

Send.req (sport, DA, pdu) to all ports other than rport;
NetWatchTimer stop;
AddReceivedToken(pdu.tseq_no);

TR5 = TRUE

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

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

PrimaryMaster
SolicitToken
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Current state

Event/condition => action

Next state

PrimaryMaster
SolicitToken

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;
NetWatchTimer restart

PrimaryMaster
SolicitToken

11

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>

PrimaryMaster
SolicitToken

Send.req (sport, DA, pdu) to all ports other than rport,
CReceived(pdu);
NetWatchTimer restart

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu);
NetWatchTimer restart

PrimaryMaster
SolicitTokg

]

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA !=MyAddf &&
(ftype == 0x28 || ftype == 0X1C)
=>
Send.req (sport, DA, pdu) to all parts other than rport;
ACReceived(pdu);
NetWatchTimef restart

PrimaryMaster
SolicitTokgn

PrimaryMaster
SolicitToken

Receive.ind(rpoft\DA, SA, ftype, pdu)
/

DA == MyAddr&& SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu);
NetWatchTimer restart

PrimaryMaster
SolicitTokgn

PrimaryMaster
SolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr
=>

Send.req (sport, DA, pdu) to all ports other than rport

PrimaryMaster
SolicitTokgn

PrimaryMaster,
SolicitTaken

NetWatchTimer time-out
/
LostTokenDst() !|= MyAddr && NewTokenFlag == ON &&
RingCheck == FALSE
=>
NetWatchTimer stop;
pdu = CreateToken();

Send.req (sport, LostTokenDst(), pdu) to all ports;
Net\WatchTimer restart

PrimaryMaster
SolicitTokgn

17

PrimaryMaster
SolicitToken

NetWatchTimer time-out
/
LostTokenDst() != MyAddr && NewTokenFlag == OFF &&
RingCheck == FALSE
=>
NetWatchTimer stop;
pdu = CreatePersuasion();
Send.req (sport, BROADCAST, pdu) to all ports;
TR3 = TRUE

PrimaryMaster
ScatterTD

18

PrimaryMaster
SolicitToken

NetWatchTimer time-out
/
LostTokenDst() == MyAddr

=>

NetWatchTimer stop;

pdu = CreateToken();

Send.req (sport, MyAddr, pdu) to all ports;
TR5 = TRUE

PrimaryMaster
HoldToken
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# Current state Event/condition => action Next state
19 PrimaryMaster NetWatchTimer time-out PrimaryMaster
SolicitToken / SolicitToken
LostTokenDst() = MyAddr && RingCheck == TRUE
=>
NetWatchTimer stop;
Failure location assessment;
pdu = CreateSetup (Invalidate failure location port);
Send.req (port, failure upstream node, pdu) to valid port;
UpperSlavePortinvalidating = TRUE;
NetWatchTimer restart
20 PrimaryMaster Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMaster
SolicitToken / SolicitToken
DA == MyAddr && SA = MyAddr && Ttype == UX14 &&
RingCheck == TRUE && UpperSlavePortlnvalidating ==
TRUE
=>
NetWatchTimer stop;
UpperSlavePortlnvalidating == FALSE
Validate invalid port;
pdu = CreateSetup (Invalidate failure location port);
Send.req (port, failure location downstream node, pdu)i6
validated port;
LowerSlavePortInvalidating == TRUE
NetWatchTimer restart
A PrimaryMaster eceive.ind(rport, DA, SA, ftype, pdu) PrimaryMasfter
SolicitToken / ScatterT[
DA == MyAddr && SA != MyAddr && ftype == 0x14 &&
RingCheck == TRUE && LowerSlayePortinvalidating ==
TRUE
=>
NetWatchTimer stop;
LowerSlavePortIinvalidating = FALSEpdu =
CreatePersuasion();
Send.req (sport, BROADCAST, pdu) to all ports;
TFR3 = TRUE
Table 98 — Master station state table — PrimaryMasterlnviting
E Current state Event/condition => action Next state
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 Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
nviting / on
DA == BROADCAST && SA != MyAddr &&
ftype==0x10&& CmpPriorty{pdumst_pri, SA)y=—tow
=>
Send.req (sport, DA, pdu) to all ports other than rport;
TDAckTimer stop;
TR2 = TRUE
3 PrimaryMasterl MasterWaitTD

nviting

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;
TDAckTimer stop;
TR8 = TRUE
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4 PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitrati
nviting / on
DA==BROADCAST && SA |=MyAddr && ftype == 0x11
=>
TDAckTimer stop;
TR2 = TRUE
5 PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl
nviting / nviting
DA == MyAddr && SA != MyAddr && ftype == 0x12
&& CmpPriority(pdu.mst_pri, SA) == Low
=>
ANodes++
[ PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
nviting / on
DA == MyAddr && SA != MyAddr && ftype == 0x12
&& CmpPriority(pdu.mst_pri, SA) != Low
=>
TDAckTimer stop;
TR2 = TRUE
PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasf{erl
nviting / nviting
DA != MyAddr && SA != MyAddr && ftype ==(0x12
=>
Send.req (sport, DA, pdu) to all ports othet, than rport
PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl
nviting / nviting
DA != MyAddr && SA != MyAddf&& ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport
PrimaryMasterl Receive.ind(rport; DA, SA, ftype, pdu) PrimaryMasterl
nviting / nviting
DA != MyAddr &&.SA-I= MyAddr && ftype == 0x14
=>
Send.req (sport,'DA, pdu) to all ports other than rport
1P 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
il PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl
nviting / nviting
DA == ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu);
1R 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);
13 PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl
nviting / nviting
DA == ChannelGroup && SA !|=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu);
14 PrimaryMasterl Receive.ind(rport, DA, SA, ftype, pdu) PrimaryMasterl
nviting / nviting
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu);
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Current state

Event/condition => action

Next state

PrimaryMasterl
nviting

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr
=>

Send.req (sport, DA, pdu) to all ports other than rport

PrimaryMasterl
nviting

16

PrimaryMasterl
nviting

TDAckTimer time-out
/
ANodes > 0
=>
TDAckTimer stop;
TR4 = TRUE

PrimaryMaster
SettingUp

D A Fp |
rrmaryivraSteTt

nviting

Ih
T

A-aleTs
D7RCTCT

/
ANodes ==
=>
TDAckTimer stop;
TR5 = TRUE

r‘l;lllalylnvl:ao er

HoldTaken

PrimaryMasterl
nviting

/
TR7 == TRUE && RingCheck == TRUE &&
SlavePortStateChanged() == TRUE
=>

TR7 = FALSE;
pdu = CreateSetup (Validate port with port status change);
Send.req (sport, port with port status change,-pdu) to all
ports;
SlavePortValidating = TRUE

PrimaryMasterl
nviting

PrimaryMasterl
nviting

Receive.ind(rport, DA, SA\ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == 0x14 &&
RingCheck ==TRUE &&
SlavePortValidating = TRUE
=>
TDACKTimer startup;

ANodes = 0;
pdu’= CreateTestData();

Send.req (sport, BROADCAST, pdu) to all ports

PrimaryMasf{erl
nviting

Table 99 — Master station state table — MasterWaitTD

Current state

Event/condition => action

Next state

MasterWaitTD

/
TR8 == TRUE
=>
TR8 = FALSE;
TDWaitTimer startup;
ChannelGroup = NULL

MasterWait D

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x10

MasterWait D

=>
Send.req (sport, DA, pdu) to all ports other than rport;
TDWaitTimer restart

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
TDAckTimer stop;
pdu = CreateTestDataAck();Send.req(rport, SA, pdu);
pdu = CreateTestData();
Send.req (rport, DA, pdu) to all ports other than rport;
TR9 = TRUE

MasterWaitSet
up

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport

MasterWaitTD
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Current state

Event/condition => action

Next state

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/
DA != MyAddr && SA |= MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport

MasterWaitTD

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/
DA != MyAddr && SA = MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport

MasterWaitTD

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)

MasterWaitTD

IsMulticast(DA) == TRUE && SA != MyAddr && ftype == 0x15

=>
Send.req (sport, DA, pdu) to all ports other than rport;
TDWaitTimer restart

MasterWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

IsMulticast(DA) == TRUE && && SA I=MyAddr &&
((ftype = 0x82 && ftype < 0x85) || ftype == 0x20 ||
ftype == 0x28 || ftype == 0x1C)
=>

Send.req (sport, DA, pdu) to all ports other thanrport

MasterWait D

MasterWaitTD

Receive.ind(rport, DA, SA, ftypes pdu)
/

DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 |/ ftype == 0x29 ||
ftype == 0x2E)
=>

ACReceived(pdu);

MasterWait D

MasterWaitTD

Receive.ind(rport,>DA, SA, ftype, pdu)
/

DA = MyAddr && SA != MyAddr
=>
Send.req (spotty DA, pdu) to all ports other than rport

MasterWait D

MasterWaitTD

TDWaitTimer time-out
=>
TDWaitTimer stop;
TR3 = TRUE

PrimaryMaster
ScatterT[
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Current state Event/condition => action Next state
MasterWaitSet / MasterWaitSet
up TR9 == TRUE up
=>
TR9 = FALSE;

SWaitTimer startup

MasterWaitSet
up

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == BROADCAST && SA != MyAddr &&
ftype == 0x10 && CmpPriority(pdu.mst_pri, SA) == Low

=>

MasterArbitrati
on

Send.req (sport, DA, pdu) to all ports other than rport;
SWaitTimer stop;
TR2 = TRUE

MasterWaitSet
up

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;
SWaitTimer stop;
TR8 = TRUE

MasterWait D

MasterWaitSet
up

Receive.ind(rport, DA, SA, ftype,du)
/

DA==BROADCAST && SA !=MyAddr &&\ftype == 0x11
=>
pdu = CreateTestDataAck();
Send.req(rport{SAY pdu);
pdu = CreateTestData();
Send.req (rport, DA, pdu).tarall ports other than rport;
SWaitTimer restart

MasterWait$et
up

MasterWaitSet
up

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA 1= MyAddr&& SA != MyAddr && ftype == 0x12
=>

Send.req(sport, DA, pdu) to all ports other than rport

MasterWait$et
up

MasterWaitSet
up

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA'== MyAddr && SA != MyAddr && ftype == 0x13
=>
SWaitTimer stop;
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, pdu);
TR10 = TRUE

MasterSolicitTo
ken

MasterWaitSet
up

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x13

=>

MasterWait$et
up

SendTeg(sport, DA, pdu)to attports other tham rport

MasterWaitSet
up

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x14
=>

Send.req (sport, DA, pdu) to all ports other than rport

MasterWaitSet
up

MasterWaitSet
up

Receive.ind(rport, DA, SA, ftype, pdu)
/

IsMulticast(DA) == TRUE && && SA != MyAddr &&
ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport;
SWaitTimer restart

MasterWaitSet
up
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# Current state Event/condition => action Next state
10 MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitSet
up / up
IsMulticast(DA) == TRUE && && SA I=MyAddr &&
((ftype = 0x82 && ftype < 0x85) || ftype == 0x20 ||
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 == 0x2E)
=>
ACReceived(pdu);
1R MasterWaitSet Receive.ind(rport, DA, SA, ftype, pdu) MastertWait$et
up / up
DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
1B MasterWaitSet SWaitTimer time-out PrimaryMaster
up => ScatterT[
SWaitTimer stop;
TR3 = TRUE
Table 101 — Master station state table ~ MasterSolictToken
(without Transmission path delayymeasurement)
E Current state Event/condition => action Next state
MasterSolicitTo / MasterSolicifTo
ken TRI0 == TRUE ken
=>
TR10 = FALSE;
PrevTSeqNo = NULL;
LeaveTimer startup
2 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
ken / on
DA==BROADCAST && SA !=MyAddr && ftype == 0x10 &&
CmpPriority(pdu.mst_pri, SA) == Low
=>
Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop
MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterWait D
ken /
DA==BROADCAST && SA !=MyAddr && ftype == 0x10 &&
CmpPriority(pdu.mst_pri, SA) != Low
=>
Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop
4 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
pdu = CreateTestData();
Send.req (rport, DA, pdu) to all ports other than rport
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
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Current state

Event/condition => action

Next state

MasterSolicitTo
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

MasterSolicitTo
ken

MasterSolicitTo
ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

MasterSolicitTo
ken

DA 1= MyAddr && SA 1= MyAddr && ttype == UX13
=>
Send.req (sport, DA, pdu) to all ports other than rport

MasterSolicitTo
ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rpoyt

MastefSolicitTo
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 ‘ether than rport;
LeaveTimer stop;
AddReceivedToken(pdustseq_no);

TR11 = TRUE

MasterHoldTok
en

MasterSolicitTo
ken

Receive.ind(rpoft,\DA, SA, ftype, pdu)
/

DA == ChannglGroup && SA != MyAddr &&
ftype == 0x15 &&pdu.token_dst == MyAddr &&
IsReceivedToken(pdu.tseq_no)== TRUE
=>
Send.req (sport, DA, pdu) to all ports other than rport;

MasterSolicifTo
ken

MasterSolicitTo
ken

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

MasterSolicifTo
ken

MasterSolicitTo
ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>

Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)

MasterSolicitTo
ken

MasterSolicitTo

Receive.ind(rport, DA, SA, ftype, pdu)

MasterSolicitTo

ken

/
DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu)

ken

14

MasterSolicitTo
ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>

Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu)

MasterSolicitTo
ken



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © IEC 2019 - 195 -
# Current state Event/condition => action Next state
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
1 MasterSolicitTo LeaveTimer time-out MasterWait| D
ken =>
LeaveTimer stop;
TR8 = TRUE
Table 102 — Master station state table — MasterSolictToken
(with Transmission path delay measurement)
E Current state Event/condition => action Next state
MasterSolicitTo / MasterSolicifTo
ken TR10 == TRUE ken
=>
TR10 = FALSE;
PrevTSeqNo =NULL;
LeaveTimer Startup
2 MasterSolicitTo Receive.ind(rport) \DA, SA, ftype, pdu) MasterArbitfati
ken / on
DA==BROADCAST &&(SA !=MyAddr && ftype == 0x10 &&
CmpPriority(pdu.mst_pri, SA) == Low
=>
Send.req (sport/ DA, pdu) to all ports other than rport;
LeaveTimer stop
MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterWait D
ken /
DA==BROADCAST && SA !=MyAddr && ftype == 0x10 &&
CmpPriority(pdu.mst_pri, SA) != Low
=>
Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop
4 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicifTo
ken / ken
DA==BROADCAST && SA I=MyAddr && ftype == 0x11
=>
pdu = CreateTestData();
Send.req (rport, DA, pdu) to all ports other than rport
L MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA != MyAddr && SA I= MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
6 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA == MyAddr && SA != MyAddr && ftype == 0x13
=>
LeaveTimer stop;
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, pdu);
LeaveTimer startup
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# Current state Event/condition => action Next state
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 != 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 than rport;
LeaveTimer stop;
AddReceivedToken(pdu.tseq_no);
TR11 = TRUE
1P 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)==\T'RUE
=>
Send.req (sport, DA, pdu) to all ports ‘ether than rport;
il MasterSolicitTo Receive.ind(rport, DA,.SA) ftype, pdu) MasterSolicifTo
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) MasterSolicifTo
ken / ken
DA ==-ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
Send:req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)
1B MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
DA == ChannelGroup && SA !=MyAddr && ftype == 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu)
¢ MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / 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 MasterSolicitTo

ken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

ken
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Next state

Event/condition => action

MasterWaitTD

# Current state
17 MasterSolicitTo LeaveTimer time-out
ken =>
LeaveTimer stop;
TR8 = TRUE
Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
/ ken

18 MasterSolicitTo

ken
ftype == 0x40
=>
MeasureReceived(rport, DA, SA, pdu)
19 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
ftype Bx44
=>
MeasureAckReceived(rport, DA, SA, pdu)
Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
/ ken

2D MasterSolicitTo

ken
ftype == 0x42
=>
OffsetReceived(rport, DA, SA, pdu)
1 MasterSolicitTo Receive.ind(rport, DA, SA, ftype, pdu) MasterSolicitTo
ken / ken
ftype == 0x43
=>
UpdateReceived(rport, DA, SA,pduw)
Table 103 — Master station state table/—~ MasterHoldToken
E Current state Event/condition => action Next state
MasterHoldTok / MasterHoldTok
en TR11 == TRUE en
=>
TR11 = FALSE;
SetNextPhase(MasterHoldToken,0);
2 MasterHoldTok / MasterHoldTok
PH == en
=>

en

MyStatusSendTimingFlag = OFF;
pdu = CreateMyStatus();

Send.req(port,ChannelGroup,pdu) to all ports;

MyStatusSend(pdu);
CTicket = TRUE;

TokenHopCounter = token-PDU.tokenHopCounter;
TraAvailHopCounter = token-PDU.traAvailHopCounter;
TraLastHopCounter = token-PDU.traLastHopCounter;

TraAllows = token-PDU.traAllows;
TraAllowsND = GetTraAllowsND();
SetNextPhase(MasterHoldToken,0);

/

MasterHoldT
en

MasterHoldTok

PH == 10 && Ulickel == FALSE
=>

en

SetNextPhase(MasterHoldToken,PH);
/

en

4 MasterHoldTok

PH == 11

=>

en

ACTicket = TRUE;
SetNextPhase(MasterHoldToken,PH);

en
ACTicketND = TRUE;
SetNextPhase(MasterHoldToken,PH);
5 MasterHoldTok / MasterHoldTok
PH ==12 en
=>

MasterHoldTok
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6 MasterHoldTok / MasterHoldTok
en PH == 20 && en
((ACTicketND == FALSE) && (ACTicket == FALSE))
=>
SetNextPhase(MasterHoldToken,PH);
7 MasterHoldTok / MasterHoldTok
en PH == 3 && en
sents < Multiple Transmit
=>
sents = sents + 1;
PduNum = QueLen();
while (PduNum > 0)
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
PduNum = PduNum -1
MasterHoldTok / MasterHoldTok
en PH == 3 && en
sents == Multiple Transmit
=>
QueDelete();
pdu = CreateToken();
Send.req (port, ChannelGroup, pdu) to all pefts;
Enque(pdu);
sents = 1;
PH=3
MasterHoldTok / MasterHoldTok
en PH == 4 && sents < Multiple Token en
=>
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
sents’;= sents + 1
P MasterHoldTok / MasterSolicifTo
en PH == 4.&& sents == Multiple Token ken
=>
QueDelete();
PH = 0;
TR10 = TRUE
il MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) MasterArbitfati
en / on
DA==BROADCAST && SA I=MyAddr && ftype == 0x10 &&
CmpPriority(pdu.mst_pri, SA) == Low
=>
CStopSending();
ACStopSending();
Send.req (sport, DA, pdu) to all ports other than rport;
TR2=TRUE
e MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) MasterWaitf D
en /
DA==BROADCAST && SA I=MyAddr && ftype == 0x10 &&
(‘mrr_\Drinrth/(rr_\rlu mef_rr_\ri’ QA) 1= L ow
=>
CStopSending();
ACStopSending();
Send.req (sport, DA, pdu) to all ports other than rport;
TR8=TRUE
13 MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) MasterHoldTok
en / en
DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
pdu = CreateTestData();
Send.req (sport, DA, pdu) to all ports other than rport
14 MasterHoldTok MasterHoldTok

en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA !'= MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport

en
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Current state

Event/condition => action

Next state

MasterHoldTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == 0x13
=>
CStopSending();
ACStopSending();
LeaveTimer stop;
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, SDU);
TR10 = TRUE

MasterSolicitTo
ken

MasterHold I ok
en

Receive.ind(rport, DA, SA, itype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x13
=>

Send.req (sport, DA, pdu) to all ports other than rport

MasierHold [ok
en

MasterHoldTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x14
=>

Send.req (sport, DA, pdu) to all ports other than rport

MasterHoldTok
en

MasterHoldTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA != MyAddr &&ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports*ether than rport

MasterHoldTok
en

MasterHoldTok
en

Receive.ind(rport, DA,.SA) ftype, pdu)
/

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

MasterSolicifTo
ken

MasterHoldTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA-=="TChannelGroup && SA !=MyAddr && ftype == 0x20
=>
CStopSending();
ACStopSending()
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu);
TR10 = TRUE

MasterSolicitTo
ken

MastéerHoldTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>

CStopSendingl():
L - AVAJ

MasterSolicitTo
ken

ACStopSending()
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu);
TR10 = TRUE

22

MasterHoldTok
en

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
CStopSending();
ACStopSending()
ACReceived(pdu);

TR10 = TRUE

MasterSolicitTo
ken



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

- 200 —

IEC 61158-6-23:2019 © |IEC 2019

# Current state Event/condition => action Next state
23 MasterHoldTok Receive.ind(rport, DA, SA, ftype, pdu) MasterHoldTok
en / en
DA = MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
24 MasterHoldTok SendCyclic(pdu) MasterHoldTok
en => en
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu)
25 MasterHoldTok SendACyclic(pdu) MasterHoldTok
en => en
Svlld.lvq (oyult, Challllv:CuJup, pdu) to cx:: FUItO,
Enque(pdu)
Table 104 — Master station state table — MasterMeasurement
(without Transmission path delay measurement function)
E Current state Event/condition => action Next state
MasterMeasure / PrimaryMaster
ment TRn == TRUE HoldToken
=>
TRn = FALSE
Table 105 — Master station state table'-~ MasterMeasurement
(with Transmission path delay-measurement function)
1 Current state Event/condition => action Next state
MasterMeasure / MasterMeaspre
ment TR12 == TRUE ment
=>
TR12 = FALSE
MeasureTransmissionFlag = TRUE
y MasterMeasure SendMeasure(port, DA, pdu) MasterMeasure
ment => ment
Send.req(port, DA, pdu)
MasterMeasure SendUpdate(port, DA, pdu) PrimaryMaster
ment => HoldToken
Send.req(port, DA, pdu)
4 MasterMeasure SendOffset(port, DA, pdu) MasterMeasure
ment => ment
Send.req(port, DA, pdu)
4 MasterMeasure Receive.ind(rport, DA, SA, ftype, pdu) MasterMeasure
ment / ment
DA == MyAddr && SA != MyAddr && ftype == 0x41
==
MeasureAckReceived()
Table 106 — Slave station state table — SlaveDown
# Current state Event/condition => action Next state
1 SlaveDown Power ON SlaveWaitTD
=>

ChannelGroup = NULL
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Current state Event/condition => action Next state
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x10
=>
Send.req (sport, DA, pdu) to all ports other than rport
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitSetu

/ P
DA==BROADCAST && SA |=MyAddr && ftype == 0x11
=>
pdu = CreateTestDataAck():
Send.req(rport, SA, pdu);
pdu = CreateTestData();
Send.req (sport, DA, pdu) to all ports other than rport;
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/
DA != MyAddr && SA I= MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rpoft
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/
DA != MyAddr && SA != MyAddr && ftype (== 0x13
=>
Send.req (sport, DA, pdu) to all ports ether'than rport
SlaveWaitTD Receive.ind(rport, DA, SA/ftype, pdu) SlaveWaitT|D
/
DA != MyAddr && SA = MyAddr'&& ftype == 0x14
=>
Send.req (sport, DA, pdu) t0.all ports other than rport
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/
IsMulticast(DA) s="TRUE && && SA |= MyAddr &&
ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport
SlaveWaitTD Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitT|D
/
tsMulticast(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) SlaveWaitTD
/
DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu)
SlaveWaitTD SlaveWaitTD

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
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Current state

Event/condition => action

Next state

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA !=MyAddr && ftype == 0x10
=>
Send.req (sport, DA, pdu) to all ports other than rport;
ChannelGroup = NULL

SlaveWaitTD

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA==BROADCAST && SA I=MyAddr && ftype == 0x11
=>

SlaveWaitSetup

pdu = CreateTestDataAck();
Send.req(rport, SA, pdu);
pdu = CreateTestData();
Send.req (sport, DA, pdu) to all ports other than rport

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport

SlayeWaitSetlp

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype~==0x13
=>
ChannelGroup = MCAST(pdu.mst, addr);
SetTrinfo(pdu);
pdu = CreateSetupgAck();
Send.req(rport, SA,'SDU);
TR3 = TRUE

SlaveSolicitToken

SlaveWaitSetup

Receive.ind(rport;\DA, SA, ftype, pdu)
/

DA != MyAddr &&SA*l= MyAddr && ftype == 0x13
=>
Send.req (sport;DA, pdu) to all ports other than rport

SlaveWaitSetpp

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/
DA !=lMyAddr && SA != MyAddr && ftype == 0x14
=>
Send:req (sport, DA, pdu) to all ports other than rport

SlaveWaitSetpp

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/
SA !I= MyAddr && ftype == 0x15
=>
Send.req (sport, DA, pdu) to all ports other than rport

SlaveWaitSetpp

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/

IsMulticast(DA) == TRUE && && SA !=MyAddr &&
((ftype = 0x82 && ftype < 0x85) ||
ftype == 0x20 || ftype == 0x28 || ftype == 0x1C)

SlaveWaitSetlp

Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
ACReceived(pdu)

SlaveWaitSetup

10

SlaveWaitSetup

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

SlaveWaitSetup
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Table 109 — Slave station state table — SlaveSolicitToken
(without Transmission path delay measurement)

Current state Event/condition => action Next state

SlaveSolicitToken / SlaveSolicitTok
TR3 == TRUE en
=>
TR3 = FALSE;
LeaveTimer startup

SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTD
/

DA==BROADCAST && SA |=MyAddr && ftype == 0x10

Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop;
ChannelGroup = NULL

SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlayeSolicitTok
/ en
DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
pdu = CreateTestData();
Send.req (sport, DA, pdu) to all ports other than ‘rport

SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en
DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport

SlaveSolicitToken Receive.ind(rport, DA{SA, ftype, pdu) SlaveSolicitTok
/ en
DA == MyAddr && SA = MyAddr && ftype == 0x13
=>
LeaveTimer stop;
ChannelGroup-= MCAST(pdu.mst_addr);
SetTrInfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, SDU)

SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en
DA-l= MyAddr && SA != MyAddr && ftype == 0x13
=>
$end.req (sport, DA, pdu) to all ports other than rport

SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en
DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport

SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveHoldT¢ke
/ n
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);

TR4 = TRUE

SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ 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

SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en
DA == ChannelGroup && SA != MyAddr &&
ftype == 0x15 && pdu.token_dst != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport
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# Current state Event/condition => action Next state
11 SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en

DA ==ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>

Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)

12 SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en
DA ==ChannelGroup && SA !=MyAddr && ftype = 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu)

1B SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en
DA ==ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>

Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu)

¢ SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitTok
/ en
DA == MyAddr && SA != MyAddr&&
(ftype == 0x23 || ftype == 0x25 || ftype, =='0x29 ||
ftype == 0x2E)
=>

ACReceived(pdu)

1P SlaveSolicitToken Receive.ind(rport, DA} SA, ftype, pdu) SlaveSolicitTok
/ en
DA != MyAddr&& SA = MyAddr
=>
Send.req (sport, DAgpdu) to all ports other than rport

1B SlaveSolicitToken LeaveTimer time-out SlaveWaitT|D
=>
LeaveTimer stop;
ChannelGroup = NULL

Table 110 —/Slave station state table — SlaveSolicitToken
(with Transmission path delay measurement)

E Current state Event/condition => action Next state

SlaveSolicitFoken / SlaveSolicitToken
TR3 == TRUE
=>
TR3 = FALSE;
LeaveTimer startup

2 SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTl[l
/

DA==BROADCAST && SA |=MyAddr && ftype == 0x10
=>
Send.req (sport, DA, pdu) to all ports other than rport;
LeaveTimer stop;
ChannelGroup = NULL

3 SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitToken
/

DA==BROADCAST && SA |=MyAddr && ftype == 0x11
=>
pdu = CreateTestData();
Send.req (sport, DA, pdu) to all ports other than rport

4 SlaveSolicitToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitToken
/

DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
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Current state

Event/condition => action

Next state

SlaveSolicitToken

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)

SlaveSolicitToken

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)

/
DA != MyAddr && SA != MyAddr && ftype == 0x13

SlaveSolicitToken

=>
Send.req (sport, DA, pdu) to all ports other than rport

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport

SlaveSolicitToken

SlaveSolicitToken

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(pduitseq_no);

TR4 = TRUE

SlaveHoldToken

SlaveSolicitToken

Receive.ind(rport,"DA, SA, ftype, pdu)
J

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

SlaveSolicitToken

SlaveSolicitToken

Réceive.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

SlaveSolicitToken

SlaveSolicitTgken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA ==ChannelGroup && SA !=MyAddr &&
(ftype = 0x82 && ftype < 0x85)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
CReceived(pdu)

SlaveSolicitToken

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

SlaveSolicitToken

DA ==ChannelGroup && SA !=MyAddr && ftype = 0x20
=>
Send.req (sport, DA, pdu) to all ports other than rport;
MyStatusReceived(pdu)

13

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA ==ChannelGroup && SA !=MyAddr &&
(ftype == 0x28 || ftype == 0x1C)
=>
Send.req (sport, DA, pdu) to all ports other than rport;
ACReceived(pdu)

SlaveSolicitToken
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Current state

Event/condition => action

Next state

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>

ACReceived(pdu)

SlaveSolicitToken

15

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA != MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

SlaveSolicitToken

SlaveSolicitToken

LeaveTimer time-out
=>
LeaveTimer stop;
ChannelGroup = NULL

SlaveWait T[]

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

ftype == 0x40
=>

MeasureRecrived(rport, DA, SA, pdu)

SlayeSolicitToken

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

ftype == 0x41
=>

MeasureAckReceived(rport,, DA, SA, pdu)

SlaveSolicitToken

SlaveSolicitToken

Receive.ind(rport, DA,<«SA, ftype, pdu)
/

ftype == 0x42
=>
OffsetReceived(rport, DA, SA, pdu)

SlaveSolicitToken

SlaveSolicitToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

ftype == 0x43
=>

UpdateReceived(rport, DA, SA, pdu)

SlaveSolicitToken

Table 111 ~_Slave station state table — SlaveHoldToken

Current state

Event/condition => action

Next state

SlaveHoldToken

/
TR4 == TRUE
=>
TR4 = FALSE;
SetNextPhase(SlaveHoldToken,0);

SlaveHoldToken

SlaveHoldToken

/
PH == 1

SlaveHoldToken

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);

SlaveHoldToken

/
PH == 10 && CTicket == FALSE
=>

SetNextPhase(SlaveHoldToken,PH);

SlaveHoldToken
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4 SlaveHoldToken / SlaveHoldToken
PH == 11
=>
ACTicketND = TRUE;
SetNextPhase(SlaveHoldToken,PH);
5 SlaveHoldToken / SlaveHoldToken
PH == 12
=>
ACTicket = TRUE;
SetNextPhase(SlaveHoldToken,PH);
6 SlaveHoldToken / SlaveHoldToken
((ACTicketND == FALSE) && (ACTicket == FALSE))
=>
SetNextPhase(SlaveHoldToken,PH);
SlaveHoldToken / SlaveHoldToklen
PH == 3 &&
sents < Multiple Transmit
=>
sents = sents + 1;
PduNum = Quelen();
while (PduNum > 0)
pdu = Deque();
Send.req (port, ChannelGroup, pdu) te’all-ports;
Enque(pdu);
PduNum = PduNum -1
SlaveHoldToken / SlaveHoldToklen
PH == 3 &&
sents == Multiple/Transmit
=>
QueDelete();
pdu = GreateToken();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
sents = 1;
PH=3
SlaveHoldToken / SlaveHoldToklen
PH == 4 && sents == Multiple Token
=>
pdu = Deque();
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu);
sents = sents + 1
1P SlaveHoldTioken / SlaveSolicitToken
PH == 4 && sents == Multiple Token
=>
QueDelete();
PH = 0;
TR3 = TRUE
il SlaveHoldToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveWaitTl[]
/
DA==BROADCAST && SA !=MyAddr && ftype == 0x10
=>
Send.req (sport, DA, pdu) to all ports other than rport;
CStopSending();
ACStopSending();
ChannelGroup = NULL
12 SlaveHoldToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveHoldToken
/
DA==BROADCAST && SA !=MyAddr && ftype == 0x11
=>
pdu = CreateTestData();
Send.req (sport, DA, pdu) to all ports other than rport
13 SlaveHoldToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveHoldToken
/
DA != MyAddr && SA != MyAddr && ftype == 0x12
=>
Send.req (sport, DA, pdu) to all ports other than rport
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Current state

Event/condition => action

Next state

SlaveHoldToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == MyAddr && SA != MyAddr && ftype == 0x13
=>
CStopSending();
ACStopSending();
ChannelGroup = MCAST(pdu.mst_addr);
SetTrinfo(pdu);
pdu = CreateSetupAck();
Send.req(rport, SA, SDU);
TR3 = TRUE

SlaveSolicitToken

15

SlaveHoldToken

SlaveHoldToken

Receive.ind(rport, DA, SA, ftype, pdu)
!
DA != MyAddr && SA != MyAddr && ftype == 0x13
=>
Send.req (sport, DA, pdu) to all ports other than rport

SlaveHoldToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA != MyAddr && SA !'= MyAddr && ftype == 0x14
=>
Send.req (sport, DA, pdu) to all ports other than rport

StaveHoldToken

SlaveHoldToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

DA == ChannelGroup && SA != MyAddr-&&
ftype == 0x15 && pdu.token_dst =="\MyAddr
=>
Send.req (sport, DA, pdu) to all portstether than rport

SlaveHoldToken

SlaveHoldToken

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

SlaveHoldToken

SlaveHoldToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

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

SlaveSolicitToken

SlaveHoldToken

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
e

SlaveSolicitToken

21

SlaveHoldToken

Receive.ind(rport, DA, SA, ftype, pdu)
/

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

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

22 SlaveHoldToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveSolicitToken
/

DA == MyAddr && SA != MyAddr &&
(ftype == 0x23 || ftype == 0x25 || ftype == 0x29 ||
ftype == 0x2E)
=>
CStopSending();
ACStopSending();
ACReceived(pdu);

LeaveTimer startup

23 SlaveHoldToken Receive.ind(rport, DA, SA, ftype, pdu) SlaveHoldToken
/

DA 1= MyAddr && SA T= MyAddr
=>
Send.req (sport, DA, pdu) to all ports other than rport

2k SlaveHoldToken SendCyclic(pdu) SlaveHoldToken
=>
Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu)
26 SlaveHoldToken SendACyclic(pdu) SlaveHoldToken
=>

Send.req (port, ChannelGroup, pdu) to all ports;
Enque(pdu)

8.2.4.2 Functions

The Jhannel control functions are shown in Table 1127and Table 113 for Master and|Slave
stations respectively.

Table 112 — Master station.channel control functions

Name Description

getNextPhase( Sets up the nextinternal phase (represented by the variable PH).
curfent_state,
curfent_phase)

CmipPriority(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)

CrdateTokenRoute() Generates the token passing path, and sets SetupNodes.

MOAST(macaddr) Sets the I/G bit of addr to 1, and returns the address converted to a multicasf
address.

SeflinvitationFlag() 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:

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
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Name

Description

IsValidPort(port)

Assesses whether the port is valid, and returns TRUE if it is and FALSE if it is
not.

IsSlavePortlnvalidated()

Assesses whether or not a slave station with an invalid port exists, and returns
TRUE if it does, and FALSE if it does not.

SlavePortStateChanged
0

Returns TRUE if the port status of the slave station changed from link
disconnected to link up, and FALSE if it did not change from link disconnected
to link up.

LostTokenDst()

Finds the destination of the lost token.

AddReceivedToken(tseq
_ho)

Holds the sequence number of the received token.

IsRleceivedToken(tseq_
no)

Assesses whether tseq_no is included in the token sequence numbers held\jy
AddReceivedToken, and returns TRUE if it is and FALSE if it is not.

IsMulticast(addr)

Returns TRUE if the address if a multicast address, and FALSE if theladdregs
is not a multicast address.

CrdatePersuasion()

Creates and returns the persuasion-PDU.

CrdateTestData() Creates and returns the testData-PDU.
CrdateTestDataAck() Creates and returns the testDataAck-PDU.
CrdateSetup() Creates and returns the setup-PDU.
CrdateSetupAck() Creates and returns the setupAck-PDU.
CrdateToken() 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.

Enque(pdus)

Queues pdus given in arguments. Queues in the seqNumber order of pdu wHen
multiple pdus are given.

Deque() Retrieves pdus queued:by Enque from the start of the queue.
QueDelete() Deletes all pdus fremithe queue.

Quelen() Returns the sizé-of the queue.

SefTrinfo(pdu) Holds the jnfermation included in the setup-PDU received as pdu.
MypBtatusSend(pdu) Sends \MyStatus frame transmission notification

GefTraAllowsND()

Returnis a limit value for node unt transient transmissions.

Table 113 — Slave station channel control functions

Name

Description

SefTrinfo(pdu)

Holds the information included in the setup-PDU received as pdu.

Ad¢iReceivedToken(tseq
_nq)

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.
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.
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8.2.4.3 Variables

The variables used in Channel control are shown in Table 114 and Table 115 for Master and
Slave stations respectively.

Table 114 — Master station channel control variables

Name

Description

ChannelGroup

Multicast address indicating affiliated network

Nodes Indicates the number of nodes subject to transmission control. (Used as the
counter for the number of responses of TestDataAck.)

ANpdes Indicates the number of responses of TestDataAck upon return to the systen].

SeflupNodes Indicates the number of Setup transmission destinations.

SARcvd Indicates the number of responses of SetupAck.

PM|ChangeFlag

Flag indicating whether or not the transmission control manager is'to be
changed

Inv|tationFlag

Flag indicating whether or not the node is to return to the“system

NeywTokenFlag

Flag indicating whether or not a new token is to be-generated upon token logs

My Priority Priority level of own node

MyAddr MAC address of own node

BRPADCAST Broadcast MAC address FF-FF-FF-FF-FE*FF

CTRProgress Generation status of token passing<path

TralAllows Number of times transient transmission is allowed
TraAvailHopCounter Minimum value of number of<feken-PDU transfers in which transient

transmission is allowed

TraLastHopCounter Number of node token-PDU transfers in which the last transient transmission
was performed
RingCheck Flag indicating whether or not a ring check is to be performed

SynchronizationMaster

Flag indicating’the synchronization manager.

PH

Indicate§_the subphase.

Table-115 — Slave station channel control variables

Name Description
ChannelGroup Multicast address indicating affiliated network
MyAddr MAC address of own node
BRPADCAST Broadcast MAC address FF-FF-FF-FF-FF-FF
PrevtSegiNe Reeeiredtokensequencenumber
PH Indicates the subphase.

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.
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Table 116 — Master station channel control timers
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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.

RvLastArbTimer

Determines the Persuasion reception wait time.

SendArbTimer

Determines the Persuasion send interval.

NetWatchTimer

Determines the time for monitoring whether or not communication is normal.

TDyvattTimer petermines e restbdld reCeption warttime.
SWaitTimer Determines the Setup reception wait time.
LegdveTimer Determines the time of disconnection detection.
Table 117 — Slave station channel control timers
Name Description
LedveTimer Used for detecting disconnection.
MapgterWatchTimer Used for monitoring the master station.

8.2.5
8.2.5.

The
Table

The s
with th

Parameter dist

( Parameter dist state machine

tates of the Parameter dist state machine for the Mater station are descrih
118 with the details specified in Table, 120.

ates of the Parameter dist state machine for the Slave station are described Tab
e details specified in Table 121"

Table 118 — Master station parameter dist states

Name

Description

IDLE

Parameters not distributed

InitParamCheécking

Initial check of parameter distribution status in progress

ParamSeénding

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
ParamErr Holding parameters; parameter error

ed in

e 119


https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

Table 120 — Master station parameter dist state table

IEC 61158-6-23:2019 © |IEC 2019 -213 -

Current state

Event/condition => action

Next state

IDLE

ParameterDistReady()
=>

AC Send.req(ParameterCheck, data)

InitParamChec
king

InitParamChec
king

MyStatusReceived(pdu)
/

MyStatusFromAlINodes() == FALSE

=>

InitParamChec
king

InitParamChec
king

MyStatusReceived(pdu)
/

ParamSending

MyStatusFromAllNodes() == TRUE &&
ParamAlINodesReceived() == FALSE
=>
GetNonReceivedNodes();
AC Send.req(netno, nodeno, Parameter, data)

InitParamChec
king

MyStatusReceived(pdu)
/

MyStatusFromAlINodes() == TRUE &&
ParamAlIlINodesReceived() == TRUE
=>

AC Send.req(ParameterCheck, data)

ParamChec
9

n

ParamSending

MyStatusReceived(pdu)
/

ParamAlINodesReceived() =s-FALSE

=>

ParamSend|ng

ParamSending MyStatusReceived(pdu) ParamCheckin
MyStatusFromAII:\lodes() == TRUE ‘
AC Send.req(Par;;eterCheck, data)
ParamCheckin MyStatusReceived(pdu) ParamSert
k ParamAIINodesCéecked() == TRUE
AC Send.req(Par;;eterCheck, data)
ParamCheckin MyStatusReceived(pdu) ParamCheckin
? ParamAIINodesCh/ecked() == FALSE ?
=>
ParamSent ParamSend|ng

MyStatusReceived(pdu)
/

ParamAlIlINodesChecked() == FALSE
=>
GetNonCheckedNodes();
AC Send.req(netno, nodeno, Parameter, data)
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# Current state Event/condition => action Next state
1 ParamNone AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNone
type == Pa/ramCheck
=>
2 ParamNone AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamCheck
type == Ffarameter
DoParamet;:Check(pdu)
ParamCheck AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamChe¢k
type == F{arameter
=>
4 ParamCheck AC Send.ind(Dest Netno, Dest nodeno, type, data) RaramChe¢k
type == ParamCheck && C:inaramID(data) == TRUE
=>
g ParamCheck AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNone
type == ParamCheck && CrﬁpraramID(data) == FALSE
=>
¢ ParamCheck ParameterCheckComplete(Result) ParamHolf
Result == TRUE
=>
ParamCheck ParameterCheckCemplete(Result) ParamEr
Resul =/= FALSE
=>
ParamErr AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamChegk
type == F{arameter
DoParamet;:Check(pdu)
ParamErr AC.Send.ind(Dest Netno, Dest nodeno, type, data) ParamEr
type == ParamCheck && C{inaramID(data) == TRUE
=>
1P ParamErr AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNone
type == ParamCheck && CrﬁpraramID(data) == FALSE
=>
i ParamHold AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamChe¢k
type == Ffarameter
=>
12 ParamHold AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamOK
type == ParamCheck && C:inaramID(data) == TRUE
UpdatePaI'_;rneter(pdu)
13 ParamHold AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNone
type == ParamCheck && CripraramID(data) == FALSE
=>
14 ParamOK AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamCheck

/

type == Parameter
=>
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# Current state Event/condition => action Next state
15 ParamOK AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamOK
type == ParamCheck && C:inaramID(data) == TRUE
UpdatePar_;meter(pdu)
16 ParamOK AC Send.ind(Dest Netno, Dest nodeno, type, data) ParamNone
type == ParamCheck && CrﬁpraramID(data) == FALSE
=>
17 ParamOK MasterWatchTimer time-out ParamHold
=>

8.2.5.2 Functions

The Harameter dist functions are shown in Table 122 and Table 123 for Master and

stations respectively.

Table 122 — Master station parameter dist functions

Slave

Name Description

ParaeterDistReady Ready for parameter distribution

ParamAlINodesReeived() Assesses whether or not all nodes have-received parameters. Returns TRUE if
so and FALSE if not.

ParamAIlINodesChecked() Assesses whether or not all nodes have checked parameters. Returns TRYE if
so and FALSE if not.

MyStatusFromAlINodes() Assesses whether or not MyStatus has been received from all nodes. Retufns
TRUE if so and FALSE-ifcnot.

GetNonReceivedNodes() Gets the network numbers and node numbers of nodes that have not receiyed
parameters.

GetNonCheckedNodes() Gets the network numbers and node numbers of the nodes that have not
checked parameters.

GetNetNo(pdu) Gets. the'network number from pdu.

GetNodeNo(pdu) Gets)the node number from pdu.

Table 123 — Slave station parameter dist functions
Name Description

DoPgrameter€heck(pdu) Checks the parameters given by pdu. Calls ParameterCheckComplete(resylt)
once completed. Sets result to TRUE if parameters are normal and to FAL$E if
parameters are abnormal.

Cmp 1a|a|||:D\lpdu\; Culllpalvo thc palalllctcl :D uf thc palalllctcl 3;vv|| by pdu vv;th thc paTartt ter
ID of the parameter given by pdu in DoParameterCheck. Returns TRUE if they
match and FALSE if they do not match.

UpdateParameter(pdu) Sets the parameters given in pdu as the new parameters.

8.2.6 Synchronous trigger

8.2.6.1 Primitive definition

Synchronous trigger issues Synchronous trigger internal Internal.ind service to FSPM.

8.2.6.2 Synchronous 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.
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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
Table 125 — Slave station synchronous trigger states
Name Description
ACTIVE Operating state
Table 126 — Master station synchronous trigger state tahle
E Current state Event/condition => action Next state
ACTIVE MyStatusSend (pdu) ACTIVE
/
(SynchronizationMaster == TRUE) &&
(getMyStatusSyncFlag (pdu) ==, TRUE)
=>
Synchronous Trigger Internal.ind
2 ACTIVE MyStatusReceived(pdu) ACTIVE
/
(SynchronizationMaster == FALSE) &&
getMyStatusSyneflag () == TRUE
=>
Synchronous Trigger Internal.ind
Table 127 — Slave station synchronous trigger state table
E Current state Event/condition => action Next state
ACTIVE MyStatusReceived(pdu) ACTIVE
/
getMyStatusSyncFlag () == TRUE
=>
Synchronous Trigger Internal.ind
8.2.6.3 Functions
Functjons gnabled in Synchronous trigger are shown in Table 128.

Table 128 — Synchronous trigger functions

Name

Description

getMyStatusSyncFlag

Acquires the value of SyncFlag of the MyStatus frame.

8.2.6.4 Variables

Synchronous trigger uses no variables.
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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

Table 130 — Timer states — Fixed cycle type

Name Description

ACTIVE Operating state
WAIT Waiting state

Table 131 — Timer state table — Best effort type

E Current state Event/condition => action Next state

ACTIVE / ACTIVE
=>

MyStatusSendTimingFlag = ON

Table 132 — Timer state table — Fixed cycle type

E Current state Event/condition => action Next state

WAIT / ACTIVE
MyStatusSendTimingFlag == OFF
=>
ScanTimer startup

y ACTIVE ScanTimer time-out WAIT
=>

MyStatusSendTimingFlag = ON

8.2.7.2 Functions

The Timerwses no functions.

8.2.7.3 Variables

The variables used by the Timer are shown in Table 133.

Table 133 — Timer variables

Name Description

MyStatusSendTimingFlag Sets the communication start flag.
ON; Start communication

OFF: Wait
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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.

FSPM
Meas

8.2.8.

The s
Table

The s
Table

Primitive definition

issues a StartMeasurelnternal.req service to MeasureTransm
reTransmission issues a StartMeasurelnternal.cnf service to FSPM.

p Measure transmission state machine

ates of the Measure transmission state machine for the Mater“station are descri
135 with the details specified in Table 137.

tates of the Measure transmission state machine for<the Slave station are des
136 with the details specified in Table 138.

Table 135 — Master station measure transmission states

ssion.

ped in

Cribed

Name

Description

1 _IDLE

Initial state

BM_MEASURE

Measuring as synchronization manager

5M_WAIT_MEASUREACK

Waiting_for*MeasureAck as synchronization manager

M_WAIT_MEASUREACK

Measuring

l_WAIT_UPDATE

Waiting for measurement result update

Table 136 — Slave station measure transmission states
Name Description
5_IDLE Waiting
5 WAIT"MEASUREACK Measuring

5 WAIT_UPDATE

Waiting for measurement result update
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Table 137 — Master station measure transmission state table

# Current state Event/condition => action Next state

1 M_IDLE Start Measure Internal.req SM_MEASURE
/

(SynchronizationMaster == TRUE) &&
(MeasureTransmission Flag == TRUE)

=>

MeasureTransmission Flag == FALSE
slaveCounterMeasureDone = 0

slaveCounterMeasureAll = getSlaveCounterMeasureAll()

2 M_IDLE MeasureReceived(rport, DA, SA, pdu) M_WAIT_OFF
L SET
(SynchronizationMaster == FALSE) &&
DA == MyAddr

=>

startRoundtripTimer();

DA = SA;

pdu = CreateMeasureAck();
SendMeasureAck(rport, DA, pdu);
roundtrip = stopRounttripTimer();

3 M_IDLE MeasureReceived(rport, DA, SA, pdu) M_WAIT_MHEA
/ SUREACK
(SynchronizationMaster == FALSE) &&
(DA = MyAddr)

=>

SendMeasureAck(sport, DA, pdu) to all pofts other than rport

4 M_IDLE Get Offset Internal.req M_IDLE
/

SynchronizationMaster == FALSE
=>

Get Offset Internal.cnf(offset)

5 SM_MEASURE |/ SM_WAIT_ME
slaveCounterMeasureDone < slaveCounterMeasureAll ASURE_AC
=>

startRoundTripTimer();

DA =
getTerminatedSlaveAddress(slaveCounterMeasureDone);
port =
getTernimatedSlaveDirection(slaveCounterMeasureDone);
pdu =-CreateMeasure();

SendMeasure(port, DA, pdu)

6 SM_MEASURE | ¥ M_IDLE
slaveCounterMeasureDone == slaveCounterMeasureAll
=>

DA = ChannelGroup;

pdu = CreateUpdate();

SendUpdate(sport, DA, pdu) to all ports

Start Measure Internal.cnf(TRUE)

7 SM_WAIT_ME MeasureAckReceived() SM_MEASURE
ASUREACK =>

roundtrop = stopRoundTripTimer();
offset=—getOffset(roundtrip);

DA =
getTerminatedSlaveAddress(SlaveCounterMeasureDone);
sport =
getTernimatedSlaveDirection(SlaveCounterMeasureDone);
pdu = CreateOffset(offset);

SendOffset(sport, DA, pdu);

slaveCounterMeasureDone++

8 SM_WAIT_ME IsRoundtripTimerOver() M_IDLE
ASUREACK =>
Start Measure Internal.cnf(FALSE)
9 M_WAIT_MEA MeasureAckReceived(rport, DA, SA, pdu) M_WAIT_OFF
SUREACK => ST

roudtrip = stopRoundtripTimer();
SendMeasureAck(sport, DA, pdu); to all ports other than
rport

startArrivalOffsetTimer()
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10 M_WAIT_MEA IsRoundtripTimerOver() M_IDLE
SUREACK
11 M_WAIT_OFF OffsetReceived(rport, DA, SA, pdu) M_WAIT_UPD
SET => ATE
roudtrip = stopRoundtripTimer();
SendOffset(sport, DA, pdu) to all ports other than rport
startArrivalOffsetTimer()
12 M_WAIT_OFF IsArrivalOffsetTimerOver() M_IDLE
SET
13 M_WAIT_UPD UpdateReceived(rport, DA, SA, pdu) M_IDLE
ATE =>
SendUpdate(sport, DA, pdu) to all ports other than rport
offset = generateOffset(roundtrip, distributeOffset)
14 M_WAIT_UPD IsArrivalUpdateTimerOver() M_IDLE
ATE
Table 138 — Slave station measure transmission statetable
Current state Event/condition => action Next state
1 S_IDLE MeasureReceived(rport, DA, SA, pdu) S_WAIT_OHFS
/ ET
DA == MyAddr
=>
startRoundtripTimer();
DA = SA;
pdu = CreateMeasureAck();
SendMeasureAck(rport, DA, pduy);
roundtrip = stopRounttripTimer();
2 S_IDLE MeasureReceived(rport,\DA, SA, pdu) S_WAIT_MHA
/ SUREACK
DA !'= MyAddr
=>
SendMeasure(sport, DA, pdu) to all ports other than rport
startRoundtripTimer();
3 S_IDLE Get OffséetInternal.req S_IDLE
=>
Get Offset Internal.cnf(offset)
4 S_WAIT_MEA MeasureAckReceived(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 | OffsetReceived(rport, DA, SA, pdu) S_WAIT_UPDA
ET => TE
roudtrip = stopRoundtripTimer();
SendOffset(sport, DA, pdu) to all ports other than rport
startArrivalOffsetTimer()
7 S_WAIT_OFFS | IsArrivalOffsetTimerOver() S_IDLE
ET
8 S_WAIT_UPDA | UpdateReceived(rport, DA, SA, pdu) S_IDLE
TE =>
SendUpdate(sport, DA, pdu) to all ports other than rport
offset = generateOffset(roundtrip, distributeOffset)
9 S_WAIT_UPDA | IsArrivalUpdateTimerOver() S_IDLE

TE

=>
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8.2.8.3 Functions

Functions used by the Measure transmission are shown in Table 139 and Table 140 for
Master and the Slave stations respectively.

Table 139 — Master station measure transmission functions

the

Name

Description

getSlaveCounterMeasureAll()

Acquires the number of slave stations that perform delay
measurement.

getTerminatedSlaveAddress(s)

Acquires the MAC address of the terminating slave station.

getlTerminatedSlaveDirection(s)

Acquires the port connected to the terminating slave station.

getPffset(roundtrip)

Acquires the offset value from roundtrip.

CrdateMeasure() Creates and returns the measure-PDU.

CrdateMeasureAck() Creates and returns the measureAck-PDU.

CrdateOffset(offset) Creates and returns the offset-PDU that reflects the offset value.
CrdateUpdate() Creates and returns the update-PDU.

SemndMeasure(port, DA, pdu)

Sends port, DA, and pdu to the Channel Control state machine.

SemmdMeasureAck(port, DA, pdu)

Sends port, DA, and pdu to the ChannelControl state machine.

SendOffset(port, DA, pdu)

Sends port, DA, SA, and pdu to the Channel Control state machine

SempdUpdate(port, DA, pdu)

Sends port, DA, and pdu to the Channel Control state machine.

staftRoundtripTimer()

Starts the RoundTripTimeér.

stopRoudtripTimer()

Stops the RoundTripTimer, and returns the RoundTripTimer value.

IsRloundtripTimerOver()

Returns TRUE when*the RoundTripTimer times out and FALSE in a
other cases.

—
)

staftArrivalOffsetTimer()

Starts the ArtivalOffsetTimer.

—_
[e]

stopArrivalOffsetTimer()

Stops the ArrivalOffsetTimer.

IsAfrrivalOffsetTimerOver()

Returns TRUE when theArrivalOffsetTimer times out and FALSE infall
other cases.

staftArrivalUpdateTimer()

Starts the ArrivalUpdateTimer.

—
[e]

stopArrivalUpdateTimer()

Stops the ArrivalUpdateTimer.

IsArrivalUpdate TimerOver()

Returns TRUE when the ArrivalUpdateTimer times out and FALSE in
all other cases.

Table 140 — Slave station measure transmission functions

Name Description
Cr FP V| L) ral + A + th POl
ateMeastret Creates—andreturasthe-measure-RPBU-

CreateMeasureAck()

Creates and returns the measureAck-PDU.

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.

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.

stopArrivalOffsetTimer()

Stops the ArrivalOffsetTimer.
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Name Description
IsArrivalOffsetTimerOver() Returns TRUE when the ArrivalOffsetTimer 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.

8.2.8.4 Variables

MeaSlllre transmission variables are shown in Table 141.

Table 141 — Master station measure transmission variables

Name Description

slayeCounterMeasureDone Indicates the number of slave stations for whichi-delay measurement is
completed.

SlaveCounterMeasureAll Indicates the total number of slave station§for which delay
measurement is performed.

roundtrip Indicates the round-trip time.

offget Indicates the offset value.

roundTrip Indicates the round-trip time.

offget Indicates the offset value:

9 DLL mapping protocol machine (DMPM)

9.1 |DMPM type C

The structure of the DMPM is shewn in Figure 22. The DMPM maps the DMPM service [to the
data I|nk layer service (DL service). DMPM uses services provided by the MAC sub layer of
the d4gta 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
Y Y
In MAC Out MAC
Data link layer

Figure 22 — Structure of type C DMPM
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Table 142 — Mapping of type C DMPM service and DL service

DMPM service

DL service

Remarks

InPort.req(PDU)

MA_DATA.req(destination_addre
ss,source_address,
frame_check_sequence) in In
MAC.

Refer to Table 143 for
destination_address.

source_address is the MAC address of a
node.

InPort.ind(PDU)

MA_DATA.ind(destination_addres
s,source_address,PDU,
frame_check_sequence) in In
MAC.

Refer to Table 143 for
destination_address.

source_address is the MAC address of a
source.

InPort.ind(Port_State)

Shows the link status of In MAC.

OufPort.req(PDU)

MA_DATA.req(destination_addre
ss,source_address,
frame_check_sequence) in Out
MAC.

Refer to Table 143 for
destination_address.

source_address is the MAC address of &
node.

OufPort.ind(PDU)

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.

OufPort.ind(Port_State)

Shows the link status of Out
MAC.

Table 143 — Destination address forreach type C PDU

Name of PDU

Destination address

Copnect-PDU

FF-FF-FF-FF-FF-FF

CopnectAck-PDU

The MAC address of a node to which a response is given (source_address of

corresponding Connect-PDY)

Scqn-PDU FF-FF-FF-FF-FF-FF
Collect-PDU FF-FF-FF-FF-FF-EE
Select-PDU FF-FF-FF-FF-FF-FF
Lagnch-PDU FF-FF-FE-FF-FF-FF
Tollen-PDU FF-FF-RFIFF-FF-FF

MypBtatus-PDU

FF-FE/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 destinatig

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.

Cy¢licDataW-PDU

FF-FF-FF-FF-FF-FF

CyclicDataB-PDU

FF-FF-FF-FF-FF-FF

CycclicDataOut1-PDU

FF-FF-FF-FF-FF-FF

CyclicDataOut2-PDU

FF-FF-FF-FF-FF-FF

CyclicDataln1-PDU

FF-FF-FF-FF-FF-FF

CyclicDataln2-PDU

FF-FF-FF-FF-FF-FF

9.2 DMPM type F

The structure of the DMPM is shown in Figure 23. 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 144.
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DMPM

Y

Port

Port

Data link layer

Table 144 — Mapping of type F DMPM service and DL service

Figure 23 — Structure of type F DMPM

DMPM service DL service Remarks

Send.req(port, DA, pdu) | MA_DATA.req destination”address = source_address is
(destination_address, the MAC/address of a node.
source_address,
mac_service_data_unit,
frame_check_sequence) of port

Regeive.ind(port, DA, MA_DATA.ind DA = destination_address

SA| ftype, pdu) (destination_address, SA = source_address

source_address,
mac_service_data_unit,
frame_check_sequence) of;port

ftype = mac_service_data_unit. ArFTyp¢g
pdu = mac_service_data_unit
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

RESEAUX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DES BUS DE TERRAIN -

Partie 6-23: Spécification du protocole de la couche application —
Eléments de type 23

AVANT-PROPOS

1) La |Commission Electrotechnique Internationale (IEC) est une organisation mondiale ~de “normglisation
conjposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de@IEC). L'IEC|a pour
objgt de favoriser la coopération internationale pour toutes les questions de normalisation dans les ddmaines
de l[électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internafionales,
des|Spécifications techniques, des Rapports techniques, des Spécifications accessijbles au public (PAS) et des
Guifles (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée.a-.des comités d'études, aux
travjaux desquels tout Comité national intéressé par le sujet traité peut "participer. Les organisations
intefnationales, gouvernementales et non gouvernementales, en liaison avec\I'lEC, participent égalemgnt aux
travaux. L'IEC collabore étroitement avec |'Organisation Internationale, dey Normalisation (ISO), selon des
confitions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de I'lEC concernant les questions_techniques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant denné que les Comités nationaux de I'lEC
intéfessés sont représentés dans chaque comité d’études.

3) Les|Publications de I'lEC se présentent sous la forme de fecOommandations internationales et sont jgréées
comme telles par les Comités nationaux de I'lEC. Tous les_efforts raisonnables sont entrepris afin qe I'IEC
s'agsure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responspble de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Dar}s le but d'encourager I'uniformité internationalej les Comités nationaux de I'lEC s'engagent, dans foute la
megure possible, a appliquer de fagon transparepte les Publications de I'lEC dans leurs publications nafionales
et fégionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L'IHC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépg¢ndants
fournissent des services d'évaluation dé conformité et, dans certains secteurs, accédent aux marques de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
indgpendants.

6) Tous les utilisateurs doivent s"assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne.dait étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandptaires,
y cqmpris ses experts.particuliers et les membres de ses comités d'études et des Comités nationaux dg I'lEC,
pouf tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
natdre que ce sait,\\directe ou indirecte, ou pour supporter les colts (y compris les frais de justice} et les
dépenses décaodlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toutg autre
Publication dgRIEC, ou au crédit qui lui est accordé.

8) L'atfention“est attirée sur les références normatives citées dans cette publication. L'utilisation de publ{cations
référencées est obligatoire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

L’attention est attirée sur le fait que l'utilisation du type de protocole associé est restreinte par
les détenteurs des droits de propriété intellectuelle. En tout état de cause, I'’engagement de
renonciation partielle aux droits de propriété intellectuelle pris par les détenteurs de ces droits
autorise I'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 les normes IEC 61784-1 et IEC 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 I'lEC: Mesure, commande et automation dans les
processus industriels.
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Cette deuxiéme édition annule et remplace la premiére édition parue en 2014. Cette édition
constitue une révision technique. Cette édition inclut les modifications techniques majeures
suivantes par rapport a I'édition précédente:

e ajout du mode étendu de transmission et de I'attribut associé (paragraphes 3.2.28, 4.1.9,
4.4,5.2.9.2 et 5.3);

e mise a jour du Tableau 4, du Tableau 5, du Tableau 16 et du Tableau 48.

La présente version bilingue (2021-02) correspond a la version anglaise monolingue publiée
en 2019-06.
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INTRODUCTION

La présente partie de I'l[EC 61158 est I'une d’une série produite pour faciliter I'interconnexion
des composants d’un systéme d’automation. Elle est liée a d’autres normes de la série telle

que définie par le modéle de référence des bus de terrain "a trois couches" décrit
'IEC 61158-1.

Le protocole application fournit le service application en utilisant les services disponib

dans

les de

la liaison de données ou autre couche immédiatement inférieure. Le principal objectif du

présent document est de définir un ensemble de régles de communication, exprimé

es en

termes de procédures que sont tenues de suivre les entités d’application (Application Entity,

AE) hpmologues au moment de Ta communication. Ces regles pour Ta communication vi
une base solide pour le développement et de servir une diversité de besoins:

e gujder les implémenteurs et les concepteurs;
e pour une utilisation dans les essais et achats d’équipements;

e comme partie intégrante d’'un accord pour 'admission de systémes, dans I’environn
de| systémes ouverts;

e comme affinement pour la compréhension de communications prioritaires au sein de
(Open Systems Interconnexion, c’est-a-dire Interconnexion des)systémes ouverts).

Cette |norme traite, en particulier, de la communication *et" de [I'interfonctionnemer
captelirs, effecteurs et autres appareils d’automatisation.“L’utilisation conjointe du p
docunpent avec d’autres normes entrant dans les madeles de référence OSI ou de b
terrain permet a des systémes qui ne pourraient pas; Sans cela, fonctionner ensemblg
toute combinaison.

La Commission Electrotechnique Internationale (IEC) attire I'attention sur le fait qu
déclafé que la conformité avec les dispositions du présent document peut img
Iutilisption d’un brevet intéressant des.éléments de type 23 et éventuellement d’autres
indiqujés en 8.1 et 8.2 comme suit:

JP 05[106658

US 9350626 Communication management device, communication node
DE 112006003943.1 [MEC] 9 ’ ’

KR 10-1029201 communication system, and data communication method
TWI 47974

JP 45p3678

DE 112006003895T5 Communication management device, communication device
KR 10-1024472 [MEC] 9 : :

CN 1d2325071 and communication method
TW 13B3356

Eent a

ement

rosi

t des
ésent
us de
dans

il est
liquer
types

KR 10-1024482
CN10182037.
TWI 427974

ring communication method in ring communication system

Synchronization system, time master nodes, time slave nodes

JP 05127977 [MEC] and synchronization method

JP 05106658

US 9350626

DE 112008004265.9 [MEC] Communication management device, communication node,
KR 10-1277368 communication system, and data communication method
CN 102594592

TWI 483586B
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its de

a des

JP 5220165

US 9270483

DE 112008004268 [MEC] Communication management device, communication device,

KR 10-1256767 and communication method

CN 102710480

TWI 455524

JP 05084916

US 8908566

DE112008004245. [MEC] Communication management device, communication device,

KR 10-1253931 and communication method

CN 102265561

TWI 405436

JP 51720415

US 8842521

DE 112009004913 [MEC] Communication managing apparatus, communication nodes,

KR 103-1307092 and data communication method

CN 172461085

TWI 4p2190

JP 5449566 Network performance estimating apparatus, network

US 9270554 [MEC] performance estimating method, network structure

KR 10-1479883 recognizing method, communication managing-apparatus, and

CN 103109491 data communication method
L'IEC [ne prend pas position quant a la preuve, a la validité et a la portée de ces drg
proprigté.
Les dgtenteurs de ces droits de propriété ont donné.l'assurance a I'lEC qu’ils consenftent a
négodier des licences avec des demandeurs du\ymonde entier, soit sans frais soit
termes et conditions raisonnables et non discriminatoires. A ce propos, la déclaratio

déten

M

L’atte
peuve
L’'IEC
tout o

L'ISO
donnég
utilisa

demarlvdées a:

eurs des droits de propriété est enregistrée a I'lEC. Des informations peuvern

EC] Mitsubishi Electric Corperation
Corporate Licensing Division
7-3, Marunouchi 2:¢home, Chiyoda-ku,
Tokyo 100-8310y:Japon

ntion est d’autre part attirée sur le fait que certains des éléments du présent doc

ne saurait étre~tenue pour responsable de I'identification de ces droits de propri
I partie.

feurs-sont encouragés a consulter ces bases de données pour obtenir I'informa
pcente concernant les droits de propriété.

plus r

n des
t étre

Lment

nt faire 'objet de-droits de propriété autres que ceux qui ont été mentionnés ci-dg¢ssus.

bté en

(www.iso.org/patents) et I'lEC (http://patents.iec.ch) maintiennent des basg¢s de
es, ,consultables en ligne, des droits de propriété pertinents a leurs normeg.

Les
ion la
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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

La cag
progra

terrain.

d’appl

La pr§
messa
des e
On uti

Généralités

uche application de bus de terrain (FAL, Fieldbus Application Layer) ‘fourn
mmes d’utilisateur un moyen d’accéder a I'’environnement de communication du |
A cet égard, la FAL peut étre vue comme une «fenétre entrécdes progra
ication correspondants».

sente partie de I'lEC 61158 fournit des éléments communs pour les communicatig
gerie prioritaires et non prioritaires élémentaires entre |és programmes d’appli
nvironnements d’automatisation et le matériel spécifiquésau bus de terrain de ty
lise le terme "prioritaire" pour traduire la présence d’une fenétre temporelle, a I'inf

de la

niveay de certitude défini. Si les actions spécifiées ne sont pas réalisées dans la f
tempdrelle, les applications demandant les actionstisquent de connaitre une défail

avec |
la vie

La pr§
obser
terrair

a) de
Ap

b) de
Ap
c) de
d’e
d) de
co

Le pr§

uelle il est exigé qu’une ou plusieurs actions spécifiées soient terminées av

s risques que cela comporte pour les équipements, les installations et éventuell
humaine.

sente Norme internationale définit de,maniére abstraite le comportement, visible
ateur externe, assuré par les différents Types de la couche Application de b
, en termes

syntaxe abstraite définissant les unités de données de protocole de la ¢
plication, transmises entrfe\les entités d’application en communication,

syntaxe de transfert définissant les unités de données de protocole de la ¢
plication, transmises\entre les entités d’application en communication;

diagramme détats de contexte d’application définissant le comportement de s
pplication observable entre les entités d’application en communication; et

diagramiies d’états de relations d’applications définissant le comporteme
mmunication visible entre les entités d’application en communication.

sent.document vise a définir le protocole mis en place pour:

t aux
us de
mmes

ns de
cation
pe 23.
érieur
eC un
pnétre
ance,
ement

bar un
us de

puche

puche

ervice

ht de

a) définir la représentation cablée des primitives de service définies dans 'lEC 61158-5-23,

et
b) deé

finir le comportement visible de I'extérieur associé a leur transfert.

Le présent document spécifie le protocole de la couche Application de bus de terrain de I'lEC,
en conformité avec le modele de référence de base OSI (ISO/IEC 7498) et avec la structure
de la couche Application OSI (ISO/IEC 9545).
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Les services et protocoles de la FAL sont fournis par des entités d’application (AE,
"Application Entity") de la FAL contenues dans les processus application. L’AE de la FAL se
compose d’'un jeu d’éléments 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 application (APO, "Application process object") connexes. L’un
des ASE de la FAL est un ASE de gestion qui fournit un ensemble commun de services pour
la gestion des instances des classes FAL.

Bien que ces services spécifient, du point de vue des applications, la maniére dont la
demande et Ies reponses sont émises et dellvrees ils n'incluent pas une specmcatlon de ce
que les , , ement dit,
les asects comportementaux des appllcatlons ne sont pas spécifiés; seules sont définhjes les
demandes et les réponses que ces applications peuvent envoyer/recevoir. Cela\ 0offrfe aux
utilisateurs de la FAL une plus grande flexibilit¢é pour normaliser le comportement de ces
objets|] En plus de ces services, certains services d’appui sont également-~définis dans le
présept document pour fournir 'accés a la FAL afin de maitriser certains-aspects de son
fonctipnnement.

1.2 [Spécifications

Le présent document a pour objectif principal de spécifier la syntaxe et le comportemxnt du
protodole de la couche Application qui véhicule les services de“la couche Application définis
dans [[IEC 61158-5-23.

Un objectif secondaire est de fournir des trajets devmigration a partir de protocoles de
communication industriels préexistants. Ce detnier objectif explique la diversit¢ des
protoqoles normalisés dans les sous-parties de ["EC 611586.

1.3 Conformité

Le prdsent document ni ne spécifie de mises en ceuvre individuelles ou de produits individuels
ni ne contraint les mises en ceuvre dentités de la couche application au sein des sysfémes
d’autgmatisation industriels.

Il n’est pas défini de conformité d’équipement a la présente norme de définition des sefrvices
de copche application. Ada place, la conformité est obtenue par la mise en ceuvre dg cette
spécifjcation de protocole;de couche application.

2 Rpeférences<normatives

Les dpcumentssuivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou|partie
de ledr contenu, des exigences du présent document. Pour les références datées,|seule
I’éditign Citée s appllque Pour les références non datées, la derniére édition du document de

NOTE Toutes les parties de la série IEC 61158, ainsi que I'lEC 61784-1 et I'IEC 61784-2 font I'objet d'une
maintenance simultanée. Les références croisées a ces documents dans le texte se rapportent par conséquent aux
éditions datées dans la présente liste de références normatives.

IEC 61158-1:2019, Réseaux de communication industriels — Spécifications des bus de terrain
— Partie 1: Vue d’ensemble et lignes directrices des séries IEC 61158 et IEC 61784

IEC 61158-5-23, Réseaux de communication industriels — Spécifications des bus de terrain —
Partie 5-23: Définition des services de la couche application — Eléments de type 23

IEC 61158-6 (toutes les parties), Réseaux de communication industriels — Spécifications des
bus de terrain — Partie 6: Spécification de protocoles de la couche application
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ISO/IEC 7498-1, Technologies de I'information — Interconnexion de systemes ouverts (OSl) —
Modéle de référence de base: Le modele de base

ISO/IEC 8822, Technologies de [l'information — Interconnexion de systemes ouverts -
Définition du service de présentation

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

ISO/IEC 9545, Technologies de l'information — Interconnexion de systémes ouverts (OSI) —
Structure de la couche Application

ISO/IEC 10731, Technologies de I'information — Interconnexion de systémes ouverts.~ Modéle
de réfgrence de base — Conventions pour la définition des services OSI

3 Termes, définitions, symboles, termes abrégés et conventions

Pour |es besoins du présent document, les termes, définitions, symboles, abréviations et
conventions suivants s’appliquent.

L’'ISOlet I'IEC tiennent a jour des bases de données terminologiques destinées a étre utflisées
en normalisation, consultables aux adresses suivantes:
e |ELC Electropedia: disponible a I’'adresse http://www:electropedia.org/

e ISP Online browsing platform: disponible a I'adtesse http://www.iso.org/obp
3.1 |Termes et définitions référencés
3.1.1 Termes de I'ISO/IEC 7498-1

Pour |es besoins du présent document, les termes suivants donnés dans I'lISO/IEC 71498-1
s’appljquent:

a) entité d’application

b) processus application

c) unjté de données de protocole d’application
d) élg¢ment de service/d’application

e) inyocation d/entité d’application

f) inJocation'de processus application

a) trinsaction d’application

h) sy téme ouvert réel

i) syntaxe de transfert
3.1.2 Termes de I'ISO/IEC 8822

Pour les besoins du présent document, les termes suivants donnés dans I'I|SO/IEC 8822
s’appliquent:

a) syntaxe abstraite

b) contexte de présentation
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3.1.3 Termes de I'ISO/IEC 9545

Pour les besoins du présent document, les termes suivants donnés dans I'ISO/IEC 9545
s’appliquent:

a) association d’applications

b) contexte d’application

c) nom de contexte d’application

d) invocation d’entité d’application

e) type d’entité d’application

f) inyocation de processus application
g) type de processus application
h) élement de service d’application

i) éleément de service de contrdle d’application
3.14 Termes de I'ISO/IEC 8824-1

Pour |es besoins du présent document, les termes suivants donnés* dans I'lSO/IEC §824-1
s’appljquent:

a) identificateur d’objet
b) type

3.1.5 Termes de I'IEC 61158-1

Pour |es besoins du présent document, les térmes suivants donnés dans I'IlEC 61158-1
s’appljquent:

a) machine de protocole de mapping de cauche DL
b) couche application de bus de terrain

¢c) machine de protocole de service’FAL

d) unfté de données de protocole

3.2 |Termes et définitions supplémentaires pour le Type 23

Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

3.21
transmission/cyclique
transmission-qui est exécutée périodiquement et sert a mettre a jour I'appareil de liaison

3.2.2
station d’appareil intelligent

nceud capable d’effectuer la transmission cyclique et la transmission transitoire de données
de bits 1:n et de données de mots avec la station maitre, et la transmission transitoire avec
les stations esclaves, a I'exclusion des stations d’E/S distantes et ayant des fonctions de
client et des fonctions de serveur durant la transmission transitoire

3.2.3

bit de liaison

données de bit de relais de liaison, qui sont partagées par tous les nceuds au moyen de la
transmission cyclique et qui sont utilisées en tant que mémoire partagée d’unité un bit du type
n:n
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3.24
appareil de liaison
bit de liaison, mot de liaison, liaison x et liaison y ou RX, RY, RWr et RWw

3.25

mot de liaison

données d’unité deux octets de registre de liaison, qui sont partagées par tous les nceuds au
moyen de la transmission cyclique et qui sont utilisées en tant que mémoire partagée d’unité
deux octets du type n:n

3.2.6

liaisorx

donnies de bit regues sur une entrée de liaison, qui sont émises depuis chaque noelud au
moyel de la transmission cyclique et qui sont utilisées en tant que mémoire partagée d’éntrée
du type 1:n

3.2.7
liaisoh 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 tyge 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 maiire et d’autres stations locales| et la
transmission transitoire avec les stations esclaves, adl’exclusion des stations d’E/S disfantes
et ayant des fonctions de serveur et des fonctions dé client durant la transmission transifoire

3.2.9
nceud de gestion
nceud|dans lequel des paramétres sont-définis

3.2.10
statiojn maitre
nceud|qui possede des informations de commande (parameétres) et qui gére la transmission
cycligue

3.2.11
nceud
élémelnt qui forme un réseau et qui effectue I’émission, la réception et le transfert de dofpnées

3.2.1
essai|de’ neeud a nceud
essai de.couche physique entre deux nceuds

3.2.13
nceud normal
nceud autre qu’un nceud de gestion

3.2.14

station a appareil distant

nceud capable d’effectuer la transmission cyclique et la transmission transitoire de données
de bits 1:n et de données de mots avec la station maitre, et la transmission transitoire avec
les stations esclaves, a I'exclusion des stations d’E/S distantes et ayant des fonctions de
serveur durant la transmission transitoire
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3.2.15

statio

n d’E/S déportées

nceud capable d’effectuer la transmission cyclique de données de bits 1:n avec la station
maftre

3.2.16

nceud

de réserve

nceud qui n'est pas encore connecté, mais qui est compté dans le nombre de nceuds total du
réseau; il n'effectue pas de transmission cyclique mais est toujours considéré comme normal
par les applications

3.21
RX

entréq
périod
locale

3.2.18
RY

sortie
périod
locale

3.2.19
RWr

regist
jour p

distante vue de la station maitre avec des données de bits qui sont mises
iquement par transmission cyclique, de I’esclave vers le maitre; ou dans lune 9
vue de la station maitre, il s’agit de la RY de la station locale

distante vue de la station maitre avec des données de bits' qui sont mises
iquement par transmission cyclique, du mafitre vers l'esclave; ou dans une g
vue de la station maitre, il s’agit de la RX de la station |ogale

e distant (entrée) vu de la station maitre avet{des données de mots qui sont m
ériodiquement par transmission cyclique, de' 'esclave vers le maitre; ou dan

statiof locale vue de la station maitre, il s’agit du"RWw de la station locale

3.2.20
RWw
regist
jour p
locale

3.2.21
statio
noeud

3.2.22
statio
nceud

3.2.23

e distant (sortie) vu de la station maitre avec des données de mots qui sont m
eriodiquement par transmission/cyclique, du maitre vers I'esclave; ou dans une s
vue de la station maitre, il.s’agit du RWw de la station locale

h esclave
autre que la statioh maftre

n
d’'un réseau

B jour
tation

h jour
tation

ses a
5 une

ses a
tation

gestionnaire de synchronisation
nceud unique dans un rbéle de station maitre par réseau qui gére la synchronisation, en

distrib

uant la séquence de synchronisation aux autres nceuds

3.2.24
transmission transitoire
transmission qui est exécutée lors de chaque demande

3.2.25

foncti

on de client de transmission transitoire

fonction qui émet une demande transitoire
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3.2.26
fonction de serveur de transmission transitoire
fonction qui regoit une demande transitoire et émet une réponse

3.2.27

gestionnaire de commande de transmission

nceud unique dans un role de station maitre par réseau qui accomplit la gestion du passage
de jeton

3.2.28
mode étendu de transmission
mode [deforrctionmement etendantte mombre de bits defrarsom et demotsdetarson

3.2.29
mot
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 Application Process (Processus d’application)

APDU Application Protocol Data Unit (Unité de donnéeside
protocole d’application)

APO Application Process Object (Objet de processus
d’application)

AR Application Relationship (Relation d*application)

AREP Application Relationship Endpoint.(Point d’extrémité
de relation d’applications)

ASE Application Service Element, (EIément de service
d’application)

ASN.1. Abstract Syntax Notation 1 (Notation de syntaxe
abstraite n° 1)

CRC Cyclic Redundancy Check (Contrdle de redondance
cyclique )

DLL Data-link'Layer (Couche liaison de données)

DMPM DLt ‘\Mapping Protocol Machine (Machine de protocole
de-mapping DLL)

FAL Fieldbus Application Layer (Couche d’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)

oSl Open Systems Interconnection (Interconnexion de

systémes ouverts)

PDU Protocol Data Unit (Unité de données de protocole)
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3.4
3.4.1

Conventions

Concept général

La FAL est définie comme étant un ensemble d’ASE orientés objet. Chaque ASE est spécifiée
dans un paragraphe distinct. Chaque spécification d’ASE est constituée de trois parties, a
savoir ses définitions de classe, ses services et sa spécification de protocole. Les deux
premiéres sont contenues dans I'l[EC 61158--5-23. La spécification des protocoles pour
chacun des éléments ASE est définie dans le présent document.

Les définitions de classe définissent les attributs pris en charge par chaque ASE. Les
ts sont accessibles a partir d’instances de la classe en utilisant les services d’ASE de

attribu

gestiog
les se

Le pr§

3.4.2

Il est
octets
mis a
cela ¢
diagrg

Le ter
la pla
de ne
a les
résery

3.4.3

Cette
I'ISO/

Type

Type
suivar

n ("Management") spécifiés dans I'l[EC 61158-5-23. La spécification de service
rvices qui sont fournis par ’ASE.

sent document utilise les conventions descriptives données dans I'lSO/HEC 10731

Convention de codage des bits et octets réservés

admis d’utiliser le terme "Reserved" (réservé) pour décrire dés bits compris dar
ou des octets entiers. Il convient que tous les bits ou octets’ qui sont réservés
zéro du cOté envoi et ils ne doivent pas étre soumis a I'essai du c6té réception, 9
st énoncé de facon explicite ou si les bits ou octets\réservés sont vérifiés g
mme d’états.

me "reserved” (réservé) peut aussi étre utilisé Qour indiquer que certaines valeurg
je d’'un paramétre sont réservées pour des extensions futures. Dans ce cas, il co

g éfinit

s des
soient
auf si
ar un

dans
hvient

pas utiliser les valeurs réservées du c6té d'envoi et elles ne doivent pas étre soumises

sai du cbté réception, sauf si cela estCénoncé de fagcon explicite ou si les v
ées sont vérifiées par un diagramme d*états.

Conventions pour la description de la syntaxe abstraite

Bleurs

description de la FAL de type'23 utilise un sous-ensemble de I'ASN.1, conformément a

EC 8824-1. Les structures(suivantes sont utilisées.

sélectif (CHOICE) — Représente une sélection parmi les types de candidats

He séquence (SEQUENCE) — Représente une liste a ordre fixe comme dans I'ex
t:

DLPDU::= SEQUENCE {

emple

préambule Preamble,

sfd SFD,

destaddr DestAddr,

srcaddr SrcAddr,

It LT

DLSDU FAL-PDU,

fcs Frame Check Sequence
(Séquence de contrdle
de trame)

NOTE Cet exemple indique que la DLPDU, qui représente la trame Ethernet, est définie comme une SEQUENCE.

La DLP

DU comprend ce qui suit: Preamble, SFD, DestAddr, SrcAddr, LT, FAL-PDU et FCS.
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Conventions pour la description de bit en octets

Lors de I'identification de chaque bit d’'un octet, chaque bit est identifié par un numéro, tel que
représenté a la Figure 1 et décrit comme le numéro de bit (Bit n).

MSB

(Bit de LSB (Bit de

poids fort) poids faible)
7 6 5 4 3 2 1 0 Numéro d’identification

de bit

Figure 1 — Description de bit en octets

Lors @
est ut

Lors g
est cg
ordre

NOTE
Bit 31,
bas est]

3.4.5

La de
Table
utilisé

Chaqt
le nor
troisié&

indiquje I’état suivant. Lorsqu’un événement ou une condition se produit, I'action est ex4

etled

lisé (par exemple: 7..0 spécifie les bits 7 a 0 inclusifs).

e la spécification de plusieurs octets, le bit de poids faible (LSB) del/foctet le ply
nsidéré comme étant le Bit 0, puis les numéros d’identification de ®bit sont attribu
croissant.

Par exemple, lors de la spécification de 4 octets, le bit de poids fort (MSB) de I'octet le plus hauy
e MSB du deuxiéme octet est le Bit 23, le MSB du troisiéeme octet est, le-Bit 15 et le MSB de I'octet
le Bit 7.

Conventions relatives aux descriptions des diagrammes d’états

scription du diagramme d’états est définie sousdorme de tableau, tel qu’'indiqué d

es dans les diagrammes d’états sont présentées dans le Tableau 3.

e ligne du tableau d’états représente\une transition d’état. La premiére colonne in
me colonne indique les événements, les conditions et les actions. La quatrieme cq

iagramme d’états passe a J'état suivant.

Tableau 1 — Eléments de la description d’un diagramme d’états

e la spécification de plusieurs bits situés de fagon séquentielle, le symbole de plage (..)

s bas
Ps par

t est le
le plus

ans le

hu 1. La signification des éléments est indiqguée dans le Tableau 2. Les conveptions

dique

h ou le numéro de la transition .d/état. La deuxiéme colonne indique I'état actuel. La

lonne
cutée

‘ Etat actuel Evénement /Condition => Action Etat suiva

Tableau 2 — Description des éléments d’un diagramme d’états

Intitulé Description
# nom ou numéro de transition d’état
Current state état courant
Next state état de destination
Event description de I’événement
Condition expression logique représentant la condition
=>Action action exécutée aprés que I'’événement ou la condition s’est produit(e)



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019

— 247 -

Tableau 3 — Conventions utilisées dans les diagrammes d’états

Symbole Description
= Substitution du cbté droit par le cé6té gauche
== Condition logique indiquant qu’une entité de gauche est égale a une entité de
droite.
1= Condition logique indiquant qu’une entité de gauche n’est pas égale a une
entité de droite.
< Condition logique indiquant qu’une entité de gauche est inférieure a une entité
de droite.
> Condition logique indiquant qu’une entité de gauche est supérieure a une entité
de droite.
&& "AND" (c’est-a-dire: ET) logique
[l "OR" (c’est-a-dire: OU) logique
! Opérateur de négation
+ ="/ Opérateur arithmétique
; Point d’interruption

4 Description de la syntaxe de 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
connectAck-PDU
scan-PDU
collect-PDU
select-PDU
launch-PDU
token=PDU
myStatus-PDU
transient1-PDU
dummy-PDU
transient2-PDU
ntnTest-PDU

[0] Connect-PDU,

[1] ConnectAck-PDU,
[2] Scan-PDU,

[3] Collect-PDU,

[4] Select-PDU,

[5] Launch-PDU,

[6] Token-PDU,

[7] MyStatus-PDU,
[8] Transient1-PDU,
[9] Dummy-PDU,
[10] Transient2-PDU,
[11] NTNTest-PDU,

Ccdata-PDU

CData-PDU::= CHOICE {
cyclicDataW-PDU
cyclicDataB-PDU
cyclicDataOut1-PDU
cyclicDataOut2-PDU
cyclicDataln1-PDU
cyclicDataln2-PDU

CData-FPDU

[12] CyclicDataW-PDU,
[13] CyclicDataB-PDU,
[14] CyclicDataOut1-PDU,
[15] CyclicDataOut2-PDU,
[16] CyclicDataln1-PDU,
[17] CyclicDataln2-PDU
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Les éléments FALARHeader a utiliser dans chaque PDU sont indiqués ci-dessous:

FALARHeader::= SEQUENCE {

arFType ARFType,
priorité Priority,
scanNumber ScanNumber,
reserved1 Unsigneds,
srcNodeNumber NodeNumber,
reserved2 Unsigned16,
hec 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,
padding OctetString SIZE(20),
dcs DCS

4.1.4 Scan-PDU
Scan-PDU::= SEQUENCE {

falArHeader FALARHeader,
scanState ScanState,
sendTime SendTime

padding OctetString SIZE(20),

dcs DCS
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4.1.5

4.1.6

41.7

4.1.8

Collect-PDU

Collect-PDU::= SEQUENCE {
falArHeader
vendorCode
nodeType
netNumber
sendTime
loopState
parmTypeCyclicStatus

— 249 -

FALARHeader,
VendorCode,
NodeType,

NetNumber,
SendTime,

LoopState,
ParmTypeCyclicStatus,

commonParamld
padding

dcs

CommonParamld::= SEQUENCE {
date
timeNodeld

checksum

Select-PDU
Select-PDU::= SEQUENCE {
falArHeader
padding

dcs

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

dcs

CommonParamld,
OctetString SIZE(8),
DCS

ParamDate,
ParamTime,

ParamChecksum

FALARHeader,
OctetString SIZE(28),
DCS

FALARHeader,
OctetString SIZE(28),
DCS

Token-PDU
Token-PDU::= SEQUENCE {
falArHeader
padding

dcs

FALARHeader,
OctetString SIZE(28),
DCS
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41.9

MyStatus-PDU

MyStatus-PDU::= SEQUENCE {

falArHeader
availableFuncs
nodeType

netNumber

reserved?2

loopState
parmTypeCyclicStatus
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FALARHeader,
AvailableFunc,
NodeType,

NetNumber,
Unsigned16,
LoopState,
ParmTypeCyclicStatus,

4.1.10

commonParamld
inFarNodeMACAddr
inFarNodeNumber
reserved3
outFarNodeMACAddr
outFarNodeNumber
reserved4

opState

errorState
errorCode
vendorCode
DeviceType
unitTypeName
unitTypeCode
reserved5

nodelnfo

dcs

Transient1-PDU

Transient1-PDU::= SEQUENCE {

falArHeader
destinationGroup
seqNumber

datald

CommonParamld,
MACAddress,
NodeNumber,
Unsigned8,
MACAddress,
NodeNumber,
Unsigned8,
OpState,
ErrorState,
ErrorCode,
VendorCode,
DeviceType,
UnitTypeName,
UnitTypeCode,
Unsigned16,
Nodelnfo,

DCS

FALARHeader,
DestinationGroup,
SeqNumber,
TraDatald,

wholeDatasize
offsetAddr
dataSize
DataType

data
evenPadding

dcs

TravWholeDatasize,
TraOffsetAddr,
TraDataSize,
TraDataType,
TraData,

[0] Unsigned8 OPTIONAL,

DCS

IEC 61158-6-23:2019 © |IEC 2019
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4.1.11 Dummy-PDU
Dummy-PDU::= SEQUENCE {
falArHeader FALARHeader,
dummyData OctetString SIZE(28..1482),
dcs DCS
}
4112 Transient2-PDU
IransientZ-PDU::= SEQUENCE {
falArHeader FALARHeader,
| Length,
gent GateCount,
typeSeqF TypeSeqF,
fno FrameSequence,
dt DataFrameType,
da TraDstAddr,
sa TraSrcAddr,
dat TraDstAppType,
sat TraSrcAppType,
dmf TraDstModuleFlag,
smf TraSrcModuleFlag,
dna TraDstNetAddr,
ds TraDstStaNo,
did TraDstID,
sna TraSrcNetAddr,
SS TraSrcStaNo,
sid TraSrclD,
1 TraCmdLen,
ct TraCmdType,
rsv Unsigned8,
aps TraAppSeq,
data [0] TraData OPTIONAL,
evenPadding [1] Unsigned8 OPTIONAL,
dcs DCS
i
4.1.13 NTNTest-PDU
NTNTest-PDU::= SEQUENCE {
falArHeader FALARHeader,
ntnTestData NTNTestData,
dcs DCS
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CyclicDataW-PDU::= SEQUENCE {
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falArHeader FALARHeader,
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize,
offsetAddr CycOffsetAddr,
exSegNumber CycExSegNumber,
reserved Unsigned16,
WData CycWData,

evenPadding

dcs

[0] Unsigned8 OPTIONAL,
DCS

4.1.18 CyclicDataB-PDU

CyclicDataB-PDU::= SEQUENCE {
falArHeader FALARHeader,
segqNumber SeqNumbef,
byteValidity ByteValidity,
dataSize CyeDataSize,
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
bData CycBData,
evenPadding [0] Unsigned8 OPTIONAL,
dcs DCS

¥

4.1.1¢ CyclicDataOut1-PDU

CydlicDataOut1-PDU::= SEQUENCE {
falArHeader FALARHeader,
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
out1Data CycOut1Data,

evenPadding

dcs

[0] Unsigned8 OPTIONAL,
DCS

IEC 61158-6-23:2019 © |IEC 2019
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4.1.17 CyclicDataOut2-PDU

CyclicDataOut2-PDU::= SEQUENCE {

- 253 -

falArHeader FALARHeader,
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize,
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
out2Data CycOut2Data,

evenPadding

dcs

[0] Unsigned8 OPTIONAL,
DCS

4.1.18 CyclicDataln1-PDU

CyclicDataln1-PDU::= SEQUENCE {
falArHeader FALARHeader,
segNumber SeqNumbef,
byteValidity ByteValidity,
dataSize CyeDataSize,
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
in1Data Cycln1Data,
evenPadding [0] Unsigned8 OPTIONAL,
dcs DCS

}

4.1.19 CyclicDataln2-PDU

CydlicDataln2-PDU::= SEQUENCE {
falArHeader FALARHeader,
seqNumber SeqNumber,
byteValidity ByteValidity,
dataSize CycDataSize
offsetAddr CycOffsetAddr,
reserved1 Unsigned16,
reserved2 Unsigned16,
in2Data Cycln2Data,

evenPadding

dcs

[0] Unsigned8 OPTIONAL,
DCS
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4.2 Syntaxe abstraite des FAL PDU de type F
421 Syntaxe abstraite de base
Les définitions des FAL-PDU sont indiquées ci-dessous.

FAL-PDU::= CHOICE {

f-channelControl-PDU F-ChannelControl-PDU,
f-sync-PDU F-Sync-PDU,
f-cyclicData-PDU F-CData-PDU,
f-transientData-PDU F-TraData-PDU

F-ChannelControl-PDU::= CHOICE {

persuasion-PDU [16] Persuasion-PDU,
testData-PDU [17] TestData-PDU,
testDataAck-PDU [18] TestDataAck-PDU;
setup-PDU [19] Setup-PDU,
setupAck-PDU [20] SetupAck<RDU,
token-PDU [21] F-Token=PDU,
myStatus-PDU [32] F-MyStatus-PDU

F-Sync-PDU::= CHOICE {

measure-PDU [50] F-Measure-PDU,
measureAck-PDU [51] F-Measure-PDU,
offset-PDU [62] F-Offset-PDU,
update-PDU [53] F-Update-PDU

F-CData-PDU::= CHOICE {

cyclicDataRWw-PDU [130] F-CyclicData-PDU,
cyclicDataRY-PDU [131] F-CyclicData-PDU,
cyclicDataRWr-PDU [132] F-CyclicData-PDU,
cyclicDataRX-PDU [133] F-CyclicData-PDU

F-TraData-PDU::= CHOICE {

transient1-PDU [34] Transient1-PDU,
transientAck-PDU [35] TransientAck-PDU,
transient2-PDU [37] Transient2-PDU,
paramCheck-PDU [40] ParamCheck-PDU,
parameter-PDU [41] Parameter-PDU,
timer-PDU [44] Timer-PDU

Les éléments FALARHeader utilisés dans chaque PDU sont indiqués ci-dessous.
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4.2.2

FALAR-FHeader::= SEQUENCE {
arFType
DataType
varField
vField0 [0] SEQUENCE {
persPriority
nodeType
13
vField1 [1] SEQUENCE {

— 255 —

ARFType,
DataType,
CHOICE {

PersPriority,

NodeType

reserved1

13

vField2 [2] SEQUENCE {
nodeld
reserved?2

3

vField3 [3] SEQUENCE {
nodeld
syncFlag
nodeType

13

vField4 [4] SEQUENCE {
nodeld
connectioninfo

reserved4

13
srcNodeNumber:
protocolVerType
reserved

hec

Persuasion-PDU

Persuasion-PDU::= SEQUENCE {

OCTET STRING (SIZE (4))

Nodeld,
OCTET STRING (SIZE (2))

Nodeld,
SyncFlag,
NodeType

Nodeld,
Connectionlinfo,

OCTET STRING (SIZE (1))

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

Hec

fatArHeader
reserved1
myPorts
vendorCode
modelCode
reserved2

dcs

FAtAR-FHeader;

OCTET STRING (SIZE (1)),
Unsigned8,

VendorCode,

ModelCode,

OCTET STRING (SIZE (20)),
DCS



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

4.2.3

4.2.4
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TestData-PDU

TestData-PDU::= SEQUENCE {
falArHeader
tmMacAddr
srcPort
reserved

dcs

FALAR-FHeader,
MACAddress,

PortNumber,

OCTET STRING (SIZE (21)),
DCS

TestDataAck-PDU

TestDataAck-PDU::= SEQUENCE {
falArHeader
tdSrcMacAddr
tdSrcPort
tdRcvPort
reserved1
myPorts
tokenKeepTime
reserved2
myConnectStatus

port2port1
port4port3
portéports
port8port7
port10port9
port12portid
port14port13
port16port15
port18port17
port20port19
port22port21
port24port23

dcs

FALAR-FHeader,
MACAddress,
PortNumber,
PortNumber,
OCTET STRING (SIZE (1)),
Unsigned8,
Unsigned16;
OCTETSTRING (SIZE (4)),
SEQUENCE {
BortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus,
PortStatus

DCS
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4.2.5

4.2.6

Setup-PDU

Setup-PDU::= SEQUENCE {
falArHeader
tokenDstMacAddr
reserved1
leaveTimerValue
portUsage
reserved2

netBehaviour

- 257 —

FALAR-FHeader,
MACAddress,

OCTET STRING (SIZE (2)),
LeaveTimer,

PortUsage,

OCTET STRING (SIZE (1)),

NetworkBehaviour,

reserved3

dcs

NetworkBehaviour::= SEQUENCE {
multipleTranmit
framelnterval
reserved

multipleTokens

SetupAck-PDU

SetupAck-PDU::= SEQUENCE {
falArHeader
slaveNodelnfo
fwVersion
DeviceType
reserved1
vendorCode
modelCode
rySize
rwwSize
rxSize
rwrSize

reserved2

OCTET STRING (SIZE (12)),
DCS

Unsigned8,
Unsigned8,
OCTET STRING/(S1ZE (1)),
Unsigned8

FALAR-FHeader,
SlaveNodelnfo,

Version,

DeviceType,

OCTET STRING (SIZE (2)),
VendorCode,

ModelCode,

Unsigned16,

Unsigned16,

Unsigned16,

Unsigned16,

OCTET STRING (SIZE (2)),

availableFuncs
reserved3

dcs

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

4.2.8

4.2.9
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F-MyStatus-PDU

F-MyStatus-PDU::= SEQUENCE {

falArHeader

segNumber

netNumber

masterCmd

cyclicStatus

nodeStatus

errorCode

portStatus

portStatistics

portindex

reserved
cycliecSegNumber
addrTableDistResult
slaveSpfEventinfo1.
slaveSpfEventinfo2.
vendorSpfNodelnfo

dcs

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

falArHeader FALAR-FHeader,
tokenDstMacAddr MACAddress,
tokenSegqNumber Unsigned8,
reserved1 OCTET STRING (SIZE (1)),
tokenHopCounter Unsigned16,
traAvailHopCounter Unsigned16,
traLastHopCounter Unsigned16,
traAllows Unsigned8,
reserved2 OCTET STRING (SIZE (13)),
dcs DCS

FALAR-FHeadet,
SeqNumbef,
NetNumber,
Unsigned16,
Unsigned16,
Unsigned16,
ErrorCode,

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

FALAR-FHeader,
OCTET STRING (SIZE (28)),
DCS
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4.2.10 F-Offset-PDU

F-Offset-PDU::= SEQUENCE {

falArHeader
reserved
syncOffset
reserved2

dcs
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FALAR-FHeader,

OCTET STRING (SIZE (8)),
SyncOffset,

OCTET STRING (SIZE (16)),
DCS

4.2.11

4.2.12

4.2.13

F-Update-PDU
F-Update-PDU::= SEQUENCE {

falArHeader
reserved
syncOffset
reserved2

dcs

F-CyclicData-PDU

F-CyclicData-PDU::= SEQUENCE {

falArHeader
segqNumber
bothEndsValidity
cycDataSize
offsetAddr
reserved
cycData

dcs

Transient1-PDU

Transient1-PDU::= SEQUENCE {

falArHeader

FALAR-FHeader,

OCTET STRING (SIZE (8)),
SyncOffset,

OCTET STRING (SIZE*(16)),
DCS

FALAR-FHeader,
SeqNumber,
BothEndsValidity,
Unsigned16,
CycOffsetAddr,

OCTET STRING (SIZE (4)),
CycData,

DCS

FALAR-FHeader,

traMsgHeader

data

dcs

TraMsgHeader,

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

DCS
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- 260 —

reserved OCTET STRING (SIZE (4)),
seqNumber SeqNumber,
datald TraDatald,
wholeDataSize TraWholeDataSize,
offsetAddr TraOffsetAddr,
dataSize TraDataSize,
dataSubType TraDataSubType

}

FieldSpecificTransient::= SEQUENCE {
opHeader TraMsgCmdExHeader,
fSTraData CHOICE {

nodelnfoDist
statisticsGet

nodelnfoDetailGet

TraMsgCmdExHeader::= SEQUENCE {

command
subCommand
rtn
reserved
value
13
reserved]
destNetNumber
destNodeNumber
reserved2
srcNetNumber
srcNodeNumber

reserved3

4

[721] TraSysNodelnfoDist,
[723] TraSysStatisticsGet,
[724] TraSysNodelnfoDetailGet,

TraCommand,
TraSubCommand,

CHOICE {

[0] OCTET STRING (SIZE (2)),
[1] Unsigned16

OCTET STRING (SIZE (1)),
NetNumber,

NodeNumber,

OCTET STRING (SIZE (5)),
NetNumber,

NodeNumber,

OCTET STRING (SIZE (4))

TraSysNodelnfoDist::= SEQUENCE {

segNumber
masterNetNumber
masterDeviceType
masterModelCode
masterVendorCode
masterNodeType
Reserved1
masterMacAddress

Reserved2

SeqNumber,

NetNumber,

DeviceType,

ModelCode,

VendorCode,

NodeType,

OCTET STRING (SIZE (1)),
MACAddress

OCTET STRING (SIZE (2)),
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dataNum

messages

NodelnfoMessage::= SEQUENCE {

nodeNumber
reserved1

availableFuncs
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Unsigned32,

SEQUENCE OF
NodelnfoMessage

NodeNumber,
OCTET STRING (SIZE (1)),

AvailableFuncs,

reserved?2
netNumber
deviceType
modelCode
vendorCode
nodeType
reserved3
MACAddress

reserved4

TraSysStatisticsGet::= CHOICE {

OCTET STRING (SIZE (1)),
NetNumber,

DeviceType,

ModelCode,

VendorCode,

NodeType,

OCTET STRING (SIZE 1)),
MACAddress,

OCTET STRINGASIZE (2))

statGetRequest [0] SEQUENCE {

3

statGetResponse [1] SEQUENCE {
port1Mib1 Unsigned32,
port1Mib2 Unsigned32,
port1Mib3 Unsigned32,
port1Mib4 Unsigned32,
perttMib5 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 SIZE (0..128) OF
Unsigned32
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TraSysNodelnfoDetailGet::= CHOICE {

nodelnfoDetailGetRequest

h

nodelnfoDetailGetResponse

[0] SEQUENCE {

[1] SEQUENCE {

4.2.14

rySize Unsigned16,

rwwSize Unsigned16,

rxSize Unsigned16,

rwrSize Unsigned16,

reserved1 OCTET STRING (SIZE (1)),
ports Unsigned8,
tokenKeepTime Unsigned16,

netBehaviour
nodelnfo
fwVersion
deviceType
modelCode
vendorCode
reserved?2
modelName
vendorName
contlnfo
contFwVersion
contDeviceType
contModelCode
contVendorCode
reserved3
contModelName
contVendorName

contVendorSpecificinfo

TransientAck-PDU

TransientAck-PDU::= SEQUENCE {

NetworkBehaviour,
SlaveNodelnfo,

Version,

DeviceType,

ModelCode,

VendorCode,

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)),
OCTET STRING (SIZE (4))

fatArHeader
acks
ackData

dcs

FAtAR-FHeader;
Unsigned32,

SEQUENCE OF TraAckData,
DCS
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4.2.15 Transient2-PDU

Transient2-PDU::= SEQUENCE {

- 263 —

falArHeader 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,
did TraDstID,
sna TraSrcNetAddry
ss TraSrcStaNe,
sid TraSrclD,
1 TraCmdLen,
ct FraCmdType,
dno TraDataNo,
aps TraAppSeq,
rsts TraReturnStatus,
data Tra2Data,
dcs DCS

}

4.2.1q ParamCheck-PDU

ParamCheck-PDU::= SEQUENCE {
falArHeader FALAR-FHeader,
reserved1 OCTET STRING (SIZE (4)),
paramlid CommonParamld,
reserved?Z OCTET STRING (SIZE (12)),
dcs DCS

CommonParamld::= SEQUENCE {
date
timeNodeld

checksum

ParamDate,
ParamTime,

ParamChecksum
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4.2.17 Parameter-PDU

Parameter-PDU::= SEQUENCE {
falArHeader
paramSetFlag
addressOrder
cmdOrder

cyclicParameter

FALAR-FHeader,
ParamFlag,
AddressOrder,
CmdOrder,

CyclicParameter,

dcs DCS
}
AddressOrder::= SEQUENCE {
assignedNetNumber NetNumber,
assignedNodeNumber NodeNumber
}
CmdOrder::= SEQUENCE {
cmd Unsigned24,
nodeType NodeType

CyclicParameter::= SEQUENCE {
paramld
reserved1
masterStatus
rySeqNumber
ryBothEndsValidity
ryDataSize
ryOffset
reserved2
twiwSeqNumber
reserved3
rwwDataSize
rwwOffset

reserved4

CommonParamld,

OCTET STRING (SIZE (2)),
Unsigned16,

SeqNumber,
BothEndsValidity,
Unsigned16,

Unsigned16,

OCTET STRING (SIZE (2)),
SeqNumber,

OCTET STRING (SIZE (1)),
Unsigned16,

Unsigned16,

OCTET STRING (SIZE (3)),

rxBothEndsValidity
rxDataSize
rxOffset

reserved5
rwrDataSize
rwrOffset
reserved6
masterWatchTimer
reserved7
cmRyBothEndsValidity
cmRyDataSize
cmRyOffset

BothEndsValidity,
Unsigned16,

Unsigned32,

OCTET STRING (SIZE (2)),
Unsigned16,

Unsigned32,

OCTET STRING (SIZE (4)),
Unsigned16,

OCTET STRING (SIZE (3)),
BothEndsValidity,
Unsigned16,

Unsigned32,
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reserved8 OCTET STRING (SIZE (2)),
cmRwwDataSize Unsigned16,

cmRwwOffset Unsigned32,

reserved9 OCTET STRING (SIZE (1)),
cmRxBothEndsValidity BothEndsValidity
cmRxDataSize Unsigned16,

cmRxOffset Unsigned32

reserved10 OCTET STRING (SIZE (2)),
cmRwrDataSize Unsigned16,

cmRwrOffset Unsigned32.

4214 Timer-PDU
Timer-PDU::= SEQUENCE {

falArHeader FALAR-FHeader,

temps Timer,

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

4.3 |Affectation des types de données pour le'type C

Les tylpes de données utilisés dans la syntaxe abstraite de FAL-PDU de type C sont indiqués
ci-desjsous.

ARFType: := Unsigned8

DCS::¥ Unsigned8

Priorjty::= Unsigned8
ScanN¢mber: := Unsigned24
NodeNyimber: := Unsignedl6

Hec::¥ Unsigned32

PortChoice::= Unsigned82
PortCheckResult: := (Unsigned32
DestP¢rtInfo::= Uhsigned32
ScanState::= Unsigned32
SendTime: := Unsignedl6
VendofCode: =~Unsignedl6
NodeType :(f= Unsigned8
NetNuhbér ;7= Unsigned8
LoopState: := Unsigned8
ParmTypeCyclicStatus::= Unsigned8
ParamDate: := Unsigned32
ParamTime: := Unsigned32
ParamChecksum: := Unsigned32
OpState::= Unsignedlo6
ErrorState::= Unsignedl6
ErrorCode::= Unsignedl6
DeviceType::= Unsignedl6
UnitTypeName::= VisibleString SIZE (20)
UnitTypeCode::= Unsignedl6
NodeInfo::= OctetString SIZE (96)
DestinationGroup::= Unsigned32
SegNumber: := Unsigned8
TraDatalId::= Unsigned8
TraWholeDataSize::= Unsignedl6

TraOffsetAddr::= Unsigned32
TraDataSize::= Unsignedl6
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TraDataType::= Unsignedl6

TraData::= LOctetString SIZE(12..1466)
Length::= Unsignedl6

GateCount::= Unsigned8

TypeSeqF::= Unsigned8

FrameSequence:
DataFrameType: :

TraDstAddr: :=
TraSrcAddr: :=

TraDstAppType: :
TraSrcAppType:

TraDstModuleF
TraSrcModuleF

TraDs NetAcck—ir:

:= Unsigned8

:= Unsigned8
Unsigned8
Unsigned8

:= Unsigned8

:= Unsigned8
lag::= Unsigned8
lag::= Unsigned8

=lloc o o adl
=

TraDstStaNo: := Unsigned8

TraDstID::= Unsignedl6
TraSr¢NetAddr: := Unsigned8
TraSr¢StaNo: := Unsigned8

TraSr¢ID::= Unsignedl6

TraCmdiLen: := Unsignedl6

TraCm@iType: := Unsigned8

TraAppSeq: := Unsignedl6

Tra2Dgta::= LOctetString SIZE(12..1466)
NTNTeg¢tData::= OctetString SIZE (28..1480)
ByteVdlidity::= Unsigned8
CycDataSize::= Unsignedl6
CycOffsetAddr: := Unsigned32
CycEx$egNumber: := Unsignedl6

CycWDgta::= L
CycBDgta::= L
CycOutlData:
CycOut2Data:
CycIn}Data::=
CycIn?Data::=

OctetString SIZE (16..1468)
OctetString SIZE (16..1468)

:= LOctetString SIZE (16..1468)
:= LOctetString SIZE (16..1468)

LOctetString SIZE (16..1024)
LOctetString SIZE (16..1024)

4.4 |Affectation des types de données pour le type F

Les tyjpes de données utilisés dans-la syntaxe abstraite des FAL-PDU de type F sont indiqués
ci-desjsous.

DCS::¥ Unsigned32

ARFType: := Unsigned8
AvailgbleFuncs::= Unsignedl6
DataType::= Unsighed8
NodeNyimber: := Ynsignedl6
Proto¢olVerType: := Unsigned8
Hec::¥ Unsigned32
PersPfiority::= Unsigned24
NodeTyp&s »= Unsigned8
NodeId:es= 1n 'i(:)rnorﬂﬁ
ConnectionInfo::= Unsigned8

VendorCode: := Unsignedl6

ModelCode: :=
PortNumber: :=
TraControl::=
PortStatus::=
LeaveTimer: :=
PortUsage: :=
SlaveNodeInfo
Version::= Un
DeviceType: :=
AvailableFunc
SegNumber: :=
NetNumber: :=

Unsigned32
Unsigned8
Unsigned8
Unsigned8
Unsignedl6

Unsigned8

::= Unsigned8

signed8
Unsignedl6

s::= Unsigned8

Unsigned8

Unsigned8

PortStatistics::= Unsigned8

ErrorCode: :=
ParamFlag::=

Unsigned32
Unsigned8
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ParamDate::= Unsigned32

ParamTime: := Unsigned32
ParamChecksum: := Unsigned32

Timer::= Unsigned48

TraDataSubType::= Unsignedl6
TraDatalId::= Unsigned8
TraReturnValue: := Unsignedl6
TraWholeDataSize::= Unsignedl6
TraOffsetAddr::= Unsigned32
TraDataSize::= Unsignedl6
TraCommand: := Unsigned8
TraSubCommand: := Unsigned8
Tralength::= Unsignedl6
TraType++—Yasigreds
TraFrgmeSequence: := Unsigned8
TraDataFrameType: := Unsigned8
TraDstAddr::= Unsigned8

TraSr¢Addr: := Unsigned8
TraDstAppType: := Unsigned8
TraSr¢AppType: := Unsigned8
TraDstModuleFlag::= Unsigned8
TraSr¢ModuleFlag: := Unsigned8
TraDs{NetAddr: := Unsigned8
TraDstStaNo: := Unsigned8

TraDstID::= Unsignedl6
TraSr¢NetAddr: := Unsigned8
TraSr¢StaNo: := Unsigned8

TraSr¢ID::= Unsignedl6

TraCmdlLen: := Unsignedl6

TraCm@iType: := Unsigned8

TraDataNo::= Unsigned8

TraAppSeq: := Unsignedl6
TraRefurnStatus::= Unsignedl6
TrazDgta::= LOctetString (SIZE(0..960))
BothEfdsValidity::= Unsigned8
CycOffsetAddr: := Unsigned32

CycData::= LOctetString

Octet$tring ::= OCTET STRING
BitStfing8::= OCTET STRING (SIZEX())
BitStfingl6 ::= OCTET STRING SIZE (2)
BitStfing32 ::= OCTET STRINGSTZE (3)
Unsigfed8::= OCTET STRING Y(SIZE (1))
Unsighedl6 ::= OCTET STRING SIZE (2)
Unsigfed24 ::= OCTET STRING SIZE
Unsighed32 : OCTET\STRING SIZE
Unsighed48 : OCTET JSTRING SIZE
MACAd¢lress: := OGIET® STRING (SIZE
LOctetString: :£/QCTET STRING
SyncOffset::£ Unsigned32
SyncFlag: :=-Unsigned8

5 Syntaxe de transfert FAL

5.1 Régles de codage
5.1.1 Codage de valeur Unsigned

Les valeurs non signées de longueur fixe Unsigned8, Unsigned16, Unsigned24 et Unsigned32
sont respectivement codées comme valeurs entieres 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.
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5.1.2 Codage de chaine d’octets

La valeur OctetString, dont la chaine d’octets est de longueur variable, est codée octet par
octet, dans I'ordre séquentiel.

5.1.3 Codage de SEQUENCE

Le codage de SEQUENCE (et de SEQUENCE OF) est exécuté selon une séquence, en
commengant par I'élément initial. Les identificateurs et la longueur utilisés dans 'ASN.1 ne
sont pas utilisés.

5.1.4 —Codage-de LOctetString

La valeur LOctetString est de longueur variable et codée comme petit-boutiste. L’oetet Ie plus
bas, ¢u le moins important, est le premier octet, puis I'ordre séquentiel est suijvi, jusqu’a
I'octef| le plus haut, ou le plus important, qui est le dernier octet.

5.2 |Codage des éléments de FAL-PDU de type C
5.2.1 FALARHeader
5.21.1 arFType

Ce chpmp indique les types de PDU décrits dans le Tableau4.

Tableau 4 - afFType

Valeur Description
0xQ0 Connect-PDU
0xQ1 ConnectAck-PDU
0xQ2 Scan-PDU
0xQ3 Collect-PDU
0xQ4 Select-PDU
0xQ5 Launch-PDU
0x(Q6 Token-PDU
0x(Q7..0x09 reserved (réservées)
0x10 Persuasion-PDU
0x11 TestData-PDU
0x12 TestDataAck-PDU
0x13 Setup-PDU
0x14 SetupAck-PDU
0x15 Token-M-PDU
0x16..0x1F reserved (réservées)
0x20 MyStatus-PDU
0x22 Transient1-PDU
0x23 reserved (réservées)
0x24 Dummy-PDU
0x25 Transient2-PDU
0x26..0x2E reserved (réservées)
0x2F NTNTest-PDU
0x30..0x7F reserved (réservées)
0x80 CyclicDataW-PDU
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Valeur Description

0x81 CyclicDataB-PDU

0x82..0x8B reserved (réservées)

0x8C CyclicDataOut1-PDU

0x8D CyclicDataOut2-PDU

O0x8E CyclicDataln1-PDU

Ox8F CyclicDataln2-PDU

5.2.1. priority

Ce chpmp indique les priorités décrites dans le Tableau 5.

Tableau 5 — priority

Valeur Description
0xq0 Select-PDU,
Launch-PDU,
Token-PDU,
Dummy-PDU,
CyclicDataW-PDU,
CyclicDataB-PDU,
CyclicDataOut1-PDU,
CyclicDataOut2-PDU,
CyclicDataln1-PDU,
CyclicDataln2-PDUY
0xQ1 Collect-PDU,
Connect-PDU;,
ConnéctAck-PDU,
Scan-PDU

0xQ2 MyStatus-PDU

0xQ3 Transient1-PDU

0xQ4 Transient2-PDU,
NTNTest-PDU

0xQ5 reserved (réservées)

0x(Q6 Transient1-PDU

5.2.1.3 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 ultérieur. 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 ultérieur. 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 {

préambule Preamble,

STd SFD,

destaddr DestAddr,

srcaddr SrcAddr

It LT

DLSDU FAL-PDU,

fcs Frame Check Sequence

(Séquence de contrble de.trame)

Preample::= OctetString SIZE (7)
SFD::¥ OctetString SIZE (1)
DestAdldr: := MACAddress

SrcAddir: := MACAddress
LT::=|Unsignedl6
FCS::¥ OctetString SIZE (4)

Le polyndme générateur est x32+x26+x23¢x22+x16+x12+x11+x10+x8+x7+x5+x4+x2+x1+1.

5.2.2 Connect-PDU
5.2.2.1 falArHeader

Voir 5|2.1.

5.2.2.p portChoice

Ce chpmp indique-les types de ports décrits dans le Tableau 6.

Tableau 6 — portChoice

Valeur Description
0x0 Coté "entrée"
0x1 Coté "sortie"
OxF Coté "sortie", pendant I'essai entre les noeuds

5.2.2.3 Remplissage

Ce champ concerne le bourrage. La valeur est 0x00.

5.2.2.4 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.
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Le polyndme générateur est x32+x26+x23+x224+x 16451245114 x 104 x84+ x7+x5+x4+x2+x1+1.

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 vérification de la connexion In-Out. Les valeurs sont
spécifiées dans le Tableau 7

Tableau 7 — portCheckResult

Valeur Description
0x( OK
0x1 Pas OK
OxH Essai entre les nceuds OK
OxH Essai entre les nceuds pas OK

5.2.3.8 dstPortinfo

Ce cHamp indique les types de ports de destinatiof. Les valeurs sont spécifiées dans le
Tablegu 8.

Tableau 8<‘dstPortinfo

Valeur Description

0 Coteé "entrég’

1 Coté "sortie”

5.2.3.4 Remplissage

Ce chpmp concerne le)bourrage. La valeur est 0x00.

5.2.3.p dcs

Voir 5{2.24.

5.2.4 Scan-PDU
5.2.4.1 falArHeader
Voir 5.2.1.

5.2.4.2 scanState

Ce champ indique I'état du chemin de transmission. Les valeurs sont spécifiées dans le
Tableau 9.
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Tableau 9 — scanState

Valeur Description
0 Etat de traversée
1 Etat du rebouclage du cbté "entrée"
2 Etat du rebouclage du cbté "sortie"

5.2.4.3 sendTime

Ce Ch aran indiaia Ia tamne Anvav A
PP oo et e P o CTrvoyt

5.24.4 Remplissage

Ce chpmp concerne un bourrage. La valeur est 0x00.

5.2.4.6 dcs

Voir 5{2.2.4.

5.2.5 Collect-PDU
5.2.5.1 falArHeader

Voir 5|2.1.

5.2.5.2 vendorCode

Ce chpmp indique le code du fournisseur. Pour connaftre les codes des fournisseurs, vpir les
regleg de mise en ceuvre.

5.2.5.3 nodeType

Ce chpmp indique les types de:rnceuds décrits dans le Tableau 10.

Tableau 10 — nodeType

Valeur Description
0xqQ0 Management node
oxQ1 Noeud de réserve (pour une extension ultérieure)
0xQ2 Nosud normal
0x10 Noeud de réserve (pour une extension ultérieure)
0x12 Nceud de réserve (pour une extension ultérieure)
0x20 Noeud de réserve (pour une extension ultérieure)
0x21 Noeud maitre dans I'essai entre nceuds

5.2.5.4 netNumber

Ce champ contient I'identificateur du réseau auquel le nceud appartient. La plage est 1..239.

5.2.5.5 sendTime

Voir 5.2.4.3.
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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 Through

0x12 Rebouclage vers le cété "Entrée"; c6té "Sortie" déconnecté

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 eotg
"sortie"

0x31 Coté "Entrée" déconnecté, retour de la boucle sur le coté "Sortie";

0x31 Erreur de vérification d’entrée/sortie du c6té "entrée"; rebouclagesvers le cote
"sortie"

0x41 Vérification d’entrée/sortie en cours du c6té "entrée"; rebouclage vers le cote
"sortie"

5.2.5.y 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 valgurs du Tableau 13

Tableau:12 — Etat cyclique

Valeur Description
0xqo0 La transmission cyclique n’est pas exécutée.
0xQ1 La transmission cyclique est exécutée.
0x(Q2 Parameétres communs non regus
0x(3 Réception des paramétres communs en cours
0xQ4 Erreur dans les paramétres communs
0xQ5 reserved (réservées)
0xQ6 Le numéro de nceud est interdit
0xq7 Paramétrage du nceud de réserve
0xQ8 Instruction d’arrét de la transmission cyclique
0x09 Exécution d’essai hors ligne
0x0A Expiration du temporisateur de surveillance
0x0B Numéro de nceud non défini
0x0C Erreur d’UC de nceud
0x0D Le numéro de nceud est en double.
0x0E Duplication de nceud de gestion
0xO0F Duplication de numéro de nceud et de nceud de gestion
0x10 Erreur de numéro de réseau
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Tableau 13 — Mode paramétrage

Valeur Description

0x0 Parametre commun

0x1 reserved (réservées)

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 toup les bits sont égaux a 0, il n’existe pas de parametre commun.

5.2.5.8.2 timeNodeld

Les bits de ce champ sont définis comme suit:

Bit 28..31 Heures (chiffre des uhités)

Bit 24..27 Heures (chiffre des dizaines)

Bit 20..23 Minutes (ehiffre des unités)

Bit 16..19 Minutes (chiffre des dizaines)

Bit 12..15 Secondes (chiffre des unités)

Bit 8..11 Secondes (chiffre des dizaines)

Bit 0..7 Numéro de nceud du réglage de référence

Si toup les bits sont égaux a 0, il n’existe pas de parametre commun.

5.2.5.8.3 Somme de controle

Ce champ contient la somme de contrble "date" et "time_nodeld" dans commandParmld. Si
tous les bits sont égaux a 0, il n’existe pas de paramétre commun.

5.2.5.9 Remplissage

Ce champ comprend 8 octets. La valeur est 0x00 pour les 8 octets.

5.2.510 dcs
Voir 5.2.2.4.
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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.

5.2.6.3 dcs

Voir 5{2.2.4

5.2.7 Launch-PDU
5.2.7.1 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
5.2.8.11 falArHeader

Voir 5|2.1.

5.2.8.2 Remplissage

Ce chpmp concerne le bourrage. La valeur est 0x00.

5.2.8.8 dcs
Voir 5|2.2.4.

5.2.9 MysStatus-PDU

5.2.9.1 falArHeader

Voir 5.2.1.

5.2.9.2 availableFuncs
Ce champ représente la disponibilité du mode étendu du point de transmission.

e 0x01: le mode de transmission étendu est disponible.

e 0x00: le mode de transmission étendu n’est pas disponible.
5.2.9.3 nodeType
Voir 5.2.5.3.
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5.2.9.4 netNumber

Voir 5

5.2.9.

Ce ch

5.2.9.

Voir 5

5.2.9.

Voir 5

5.2.9.

Voir 5

5.2.9.

.2.5.4.

5 reserved2

amp est réservé a un usage ultérieur. La valeur est 0x0000.

6 loopState
.2.5.6.

y parmTypeCyclicStatus
2.5.7.

i] commonParamld

2.5.8.

D inFarNodeMACAddr

Ce chlamp indique I'adresse MAC du nceud connecté au cote”"Entrée". Si le coté "E
n’est pas connecté correctement, la valeur est 0.

5.2.9.

Ce ch

5.2.9.

Ce ch

5.2.9.
Ce ch

10 inFarNodeNumber

bmp indique le numéro de nceud du nceud connecté au coté "Entrée”.

11 reserved3

bmp est réservé a un usage ultérieur. La valeur est 0x00.

12 outFarNodeMACAddr

Amp indique I'adresse MAC du nceud connecté au cbté "Sortie". Si le coté "Sortie

pas connecté correctement, la valeur est 0.

5.2.9.

Ce ch

5.2.9.

Ce ch

5.2.9.

Ce ch

13 outFarNodeNumber

bmp indiqde-le numéro de nceud du nceud connecté au coté "Sortie".

14 Teserved4

ntrée"

n'est

amp est réservé a un usage ultérieur |1 a valeur est 0x00
15 opState
amp indique I'état d’'un nceud. Les valeurs sont spécifiées dans le Tableau 14.

Tableau 14 — opState

Valeur Description

Contréleur inexistant

Contréleur arrété

Contréleur en cours de fonctionnement
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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 Pas d’erreur

1 Erreur mineure

2 Erreur majeure

3 Erreur grave
5.2.9.17 errorCode
Ce chpmp indique les codes d’erreur des erreurs survenues au niveau d’un. neeud. Les [codes
d’errepr et leur signification ne sont pas définis ici.
5.2.9.18 vendorCode
Voir 5{2.5.2.
5.2.9.19 DeviceType
Ce chlamp spécifie le type d’appareil. Pour connaitrelles types d’appareils, voir le profil de
I'appafreil.
5.2.9.20 unitTypeName
Ce chpmp contient la chaine de caractéres:du nom du modéle.
5.2.9.21 unitTypeCode
Ce chpmp contient le code du nam du modéle.
5.2.9.22 reserved5
Ce chpmp est réservé ‘a_un usage ultérieur. La valeur est 0x0000.
5.2.9.23 nodeinfo
Ce chpmp indique I’état d’'un nceud défini par l'utilisateur.
5.2.9.24.” dcs
Voir 5.2.2.4.

5.2.10 Transient1-PDU

5.2.10.1 falArHeader

Voir 5

2.1,

5.2.10.2 destinationGroup

Ce champ spécifie le groupe de destination. Chaque bit représente une adresse de groupe.
Le Bit 0 indique I'adresse du groupe 1. Le Bit 31 indique I'adresse du groupe 32. Si aucun
groupe de destination n’est spécifié, les valeurs de tous les bits sont 0.
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5.2.10.3 segNumber

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 derniére PDU. La valeur 1 indique qu’il s’agit de la derniére
PDU du dernier fragment.

5.2.10.4 datald

Ce champ contient le numéro d’identification des données transitoires. La plage de-v

est 0
méme

5.2.10

Ce ch

5.2.10

Ce ch
PDU s
la forn

5.2.1(0
Ce cH

00..0xFF. Tous les fragments d’une transmission de données transitoires possed
numéro d’identification.

.5 wholeDataSize

bmp spécifie la quantité de données transitoires en octets.

.6 offsetAddr
amp spécifie 'adresse de décalage. Dans la PDU initiale; la valeur est 0x0. Da

uivantes, la position au sein de I’ensemble des donn€es transitoires est indiquéq
he d’'une adresse de décalage par rapport a la PDWinitiale.

.7 dataSize

amp spécifie la taille des données transitoires fragmentées en octets. La pla

valeurs est 0x0000..0x05BA.

5.2.10

Ce ch

.8 DataType

bmp spécifie les types de données décrits dans le Tableau 16.

Tableau 16 — Data type

nleurs
ent le

ns les
sous

pe de

Valeur Description
0x(Q000. reserved (réservées)
0x(Q001. Remise de parametres
0x(Q002..0xFFFF reserved (réservées)
5.2.10.9.” data

5.2.10.9.1 Vue d’ensemble

Le champ de données contient les données transitoires. La structure dépend du type de
données transitoires. Si la valeur wholeDataSize dépasse 1 466 octets, il s’agit des données
transitoires comprises entre le décalage décrit dans offsetAddr et la taille des données décrite
dans dataSize. Si les données transitoires comptent moins de 16 octets, le bourrage est

rempli

avec 0x00

5.2.10.9.2  Structure de la remise de paramétres

Lorsque le type de données est la remise de paramétres, les données sont sélectionnées
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.
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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 noceud. 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
nceud n’est pas un noeud de réception.
commonParamld 12 Voir 5.2.5.8.
cmParam - Voir le Tableau 20.
Tableau 18 - CPWC
Nom du champ Taille (octets) Description
cpflType 4 Type de trame;-La valeur est 1.
corpmonParamlid 12 Voir 5.2.5.8.

Tableau 19 — CPWCR

Nom du champ Taille (octets) Description

cpflType 4 Type de trame. La valeur est 2.

chdckResult 4 Résultat de la vérification des parametres
communs
0: Paramétres communs non regus
1: Vérification des paramétres commun
2: Vérification OK
3: Echec de la vérification

errprCode 4 Code d’erreur en cas d’échec de la
vérification

srcNodeNumber 1 Source node number

Remplissage 3 Remplissage
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Tableau 20 — cmParam

Nom du champ

Taille (octets)

Description

Parameter Name (Nom de paramétre)

8

Spécification par I'utilisateur

Total Size 2 Taille des données du bloc de début au
bloc de fin en octets
Sum Check Enabled (Contréle de somme 1 0: Exécution du contrble de la totalisation
active) 1: Non-exécution du contréle de la
totalisation (par défaut)
reserved (réservées) 1 reserved (réservées)
SU . Chaoeck \/alua (\/nlnllr do-somme-de. /1' \alaur doe-somme-de-contrdle-dubloe-de
corjtrole) début au bloc de fin
Crgate Time (Date et heure de création) 12 Année/mois/jour/heure/minute/seconde (de
création
Taille Description
(octets)
1 Deux derniers chiffres de A.D.
(année)
1 Deux premiers chiffres de A.D.
(année)
2 Mois
2 Jour
2 Heure
2 Minute
2 Seconde
Begin Marker (Marqueur de début) 4 0x5047532d.
Pafam Area (zone de parametres) 0.16,924 Voir le Tableau 21.
Engl Marker (Marqueur de fin) 4 0x5047452d.
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Tableau 21 — Détails de param area

Nom du champ

Taille (octets)

Description

Parameter Availability

2

Bit0: Common Memory Area (Zone de
mémoire commune) LB/LW

Bit1: LB/LW Common Memory Additional
Area

Bit8: Zone mémoire commune LX/LY

Bit9: Zone mémoire commune LX/LY
supplémentaire

0 signifie qu’aucun réglage n’est
disponible; 1 signifie que des réglages

sont disponibles

Vegsion de paramétre commun

Version de paramétre commun

reserved (réservées)

reserved (réservées)

LBILW CM Area Offset 2 Décalage de zone mémoire~commune
LB/LW

LBJLW CM Additional Area Offset 2 Décalage de zone mémoire commune
LB/LW supplémentaire

LXILY CM 1 Area Offset 2 Décalage de zohe mémoire commune 1
LX/LY

LXJLY CM 2 Area Offset 2 Décalage’ de.zone mémoire commune 2
LX/LY

reserved (réservées) 24 reserved (réservées)

Application parameters 80 Vair le Tableau 22

LBALW CM Area 0 ou 1452 Yoir le Tableau 23
Si la valeur Bit0 de Parameter Availability
est 0, la taille est 0; si la valeur est 1, I
taille est 1 452

LBJLW CM Additional Area 0 ou*{ 452 Voir le Tableau 23
Si la valeur Bit1 de Parameter Availability
est 0, la taille est 0; si la valeur est 1, I
taille est 1 452

LXILY CM 1 Area 0 ou 1452 Voir le Tableau 24
Si la valeur Bit8 de Parameter Availability
est 0, la taille est 0; si la valeur est 1, I
taille est 1 452

LXJLY CM 2 Area 0 ou 1452 Voir le Tableau 24

Si la valeur Bit9 de Parameter Availability
est 0, la taille est 0; si la valeur est 1, |8
taille est 1 452
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Tableau 22 — Détails des parameétres d’application

Nom du champ

Taille (octets)

Description

Control Block

4

0x0.

Reserved1 1 Champ réservé 1
Reserved2 1 Champ réservé 2
Total Nodes 1 Nombre total de noceuds

Network Type

Type de réseau

Acyclic Times 2 Temps de transition
Supervisory Period 2 Temps de surveillance (en ms)
Reserved3 20 Champ réservé 3
Reserved4 16 Champ réservé 4
Reserved5 16 Champ réservé 5
Reserved6 16 Champ réservé 6
Tableau 23 — Détails de LB/LW CM area et de LB/LW CM additional area
Nom du champ Taille (octets) Description
LW CM Head Address 4 Adresse relative de début de LW
LW CM Total Size 4 Nombre total de mots dans la plage de
réglage LW
LB|CM Head Address 2 Adresse relative de début de LB
LB|CM Total Size 2 Taille totale de la plage de réglage LB (gn
unités de 2 octets)
LBJLW CM Table List 1440 Liste des paramétres LB et LW
(12 x 120)
LW CM Head Address Of Node 4 Adresse relative de début de LW dans
chaque nceud
LW CM Size 4 Taille de LW dans chaque nceud (en
unités de 2 octets)
LW CM Head Address\Of Node 2 Adresse relative de début de LW dans
chaque nceud
LB CM Size 2 Taille de LW dans chaque nceud (en

unités de 2 octets)
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Tableau 24 — Détails de LX/LY CM 1 area et de LX/LY CM 2 area

Nom du champ Taille (octets) Description
Master Node Number 1 Master node number
reserved (réservées) 3 reserved (réservées)
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 LW
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 LW
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 envoyde
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
Received le noeud maitre
LX CM Head Address Received 2 Adresse'relative de début de LX regue par
chaque nceud
LX CM Size 2 Taille"de LX regue par chaque nceud (e
unités de 2 octets)
LY CM Head Address Master Sent 2 Adresse relative de début de LY envoyéde
par le noeud maitre

5.2.10.10 evenPadding

Ce champ n’est utilisé que si le champide données est un nombre impair d’octets. La yaleur
est 0x00.

5.2.1(0.11 dcs

Voir 5|2.2.4.

5.2.11 Dummy-PDU
5.2.11.1 falArHeader

Voir 5|2.1;

5.2.1172—dummyData

Ce champ contient des données fictives. La taille est comprise entre 28 octets et 1 482 octets.
La valeur n’a aucune signification.

5.2.11.3 dcs

Voir 5.2.2.4.

5.2.12 Transient2-PDU
5.2.12.1 falArHeader

Voir 5.2.1.
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5.2.12.2 |

Ce champ spécifie la longueur des données de fno a data (en octets).

5.2.12.3 gcnt

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 chpmp 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 chpmp est divisé de la fagon suivante:

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, ¢ela signifie que la trame est une
trame support.

Bit 6..0 Indique le numéro de trame divisée. Layvaleur 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 |améme valeur que le numéro de division et
est soustrait selon une séquencet

Dans une trame divisée en 3('par exemple, 'ordre des numéros de trames est:
3,2, 1.

5.2.12.6 dt
Ce chpmp est divisé de la fagcon.suivante:
Bit 7 Indique ta priorité. Si la valeur est 0, cela signifie que la priorité est faible. Si la

valeur est 1, cela signifie que la priorité est élevée.

Bit 6 Indique la présence de trames de réponse. Si la valeur est 0, cela signifie
qu’une trame de réponse est exigée. Si la valeur est 1, cela signifie qu’aucune
trame de réponse n’est nécessaire.

Bit 5..0 Réservé a un usage ultérieur.

5.2.12.7- da

Ce champ contient le numéro de nceud pour un nceud de relais. Si un nceud de destination se
trouve dans le méme réseau, ce champ identifie le numéro de nceud de destination.

5.2.12.8 sa

Ce champ contient le numéro de nceud pour un nceud de relais. Si un nceud de destination se
trouve dans le méme réseau, ce champ identifie le numéro de nceud source.

5.2.12.9 dat

Ce champ contient le type d’application cible. La valeur est fixée a 0x22.
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5.2.12.10 sat

Ce champ contient le type d’application source. La valeur est fixée a 0x22.

5.2.12.11 dmf

Ce champ contient 'indicateur de module de destination. Les valeurs sont décrites dans le

Tableau 25.
Tableau 25 — Indicateur de module de destination
Neoem-du-moedue Deseription
0 A l'intérieur du module de réseau
1 A l'intérieur du contréleur

5.2.12.12 smf

Ce champ contient l'indicateur de module source. Les valeurs. sont décrites da3

Tableau 25.

5.2.12.13 dna

Ce chpmp contient le numéro de réseau du nceud de destination.

5.2.12.14 ds

Ce chpmp contient le numéro de nceud du nceud,de destination.

5.2.12.15 did

Ce chpmp est divisé de la fagon suivante:

Bit 10..15 Zone de contrdle (stocke le numéro du noeud de destination)
Bit 0..9 Numéro\d’identification de cible. La valeur est fixée a Ox3FF.
5.2.12.16 sna

Ce chpmp contientle numéro de réseau du nceud source.

5.2.13.17 rss

Ce champ contient le numéro de nceud du nceud source

5.2.12.18 sid

Ce champ est divisé de la fagon suivante:

Bit 10..15 Zone de contrdle (stocke le numéro du noceud source)
Bit 0..9 Numéro d’identification de source. La valeur est fixée a Ox3FF.
5.212.19 1

Ce champ spécifie la longueur des données de ct a data (en octets).

ns

le
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5.2.12.20 ct

Ce champ contient le type de commande tel qu’indiqué dans le Tableau 26.

Tableau 26 — Types de commandes

Type de commande Description

0x00 Non disponible

0x01 reserved (réservées)

0x02 reserved (réservées)

0xqQ3 reserved (reservees)

0xQ4 Obtention d’informations sur 'accés a la mémoire

0x(Q5..0x07 reserved (réservées)

0x(8 Run (Exécution)

0xq9 STOP (Arrét=

0x(QA..0x0E reserved (réservées)

0xQF reserved (réservées)

0x10 Lire mémoire

0x11 reserved (réservées)

0x12 Ecriture dans la mémoire

0x13..0x5F reserved (réservées)

0x40..0x7F Spécifique au fournisseur
5.2.12.21 rsv
Ce chpmp est réservé a un usage ultérieur. La valeur est 0x0.
5.2.12.22 aps
Ce chpmp est divisé de la fagon suivante:

Bit 8..15 Numeéro de tache. La plage de valeurs est 0..255.
Bit 0..7 Numéro d’identification d’application source. La plage de valeurs est 0..255.

5.2.12.23 data
5.2.12.23'1 Vue d’ensemble

Ce champ contient les données transitoires. La structure des données transitoires dépend de

ct (voir 5.2.12.20).

5.2.12.23.2 Obtention d’informations sur I’accés a la mémoire

En cas de demande d’obtention d’informations sur 'accés a la mémoire, cette zone n’est pas
utilisée. La structure de la réponse est représentée a la Figure 2. La définition de I'attribut est
représentée a la Figure 3. La définition du code d’accés est représentée a la Figure 4.
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15

11

10

- 28

8 76

7 —

0

‘Errorlocation‘ ‘ Error code

0: No error
Other than 0: Error
(Optional depending on each manufacturer)

0: Warning error

1: M

ajor error

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

Optional depending on each vendor

[Bit configuration]

RSTS L F 0
H Access aode

OF| OE[OD| OC| 0B| OA| 09| 08| 07| 06 05| 04| 03|02 | 01 00
Avallable ......... > 10
access
code list 20
(32 octets) 30
N : 40

ame o
device 50
(4 octets) 60
The number 70
of access  — 80
points
90
N ; BO
ame o
device €0
(4 octets) DO
The number EO
of access — FH FO
points
( 0:Unavailable access code
1:Available access code
Anglais Francgais

Error location

Position d’erreur

Error code

Code d’erreur

: No error

0: Pas d’erreur

Dther than 0: Error(Optional depending on each

Autre que 0: Erreur (En option en fonction du

nanufacturer) fabricant)
: Warning epror, 0: Erreur d’avertissement
: Major error 1: Erreur majeure

rouped.by each network hierarchy

Regroupement par hiérarchie de réseau

Data link layer

Couche liaison de données

Application layer is assigned

Couche application attribuée

ptional depending on each vendor

En option en fonction du fournisseur

Bit configuration

Configuration de bit

Access code

Code d’accés

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)

The number of access points

Nombre de points d’acces

0: Unavailable access code

0: Code d’accés 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
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0: Internal information
1: External information
(Controller)

Access unit

00: Bit

01: Byte

10: Word

11: Double word

Anglais Francgais

: Internal information 0: Informations internes
: External information (controller) 1: Informations externes (contréleur)
hccess unit Unité d’accés
0: Bit 00: Bit
1: Byte 01: Octet
0: Word 10: Mot
1: Double word 11: Double mot

Figure 3 — Définitions des attributs

7 6 5 4 3 2 1 0
Word Bit data
data Output Input

¢— >

‘ Retain Timer

Status ‘ Link ‘Counter

Type Function
Anglais Francgais
Retain Rétention
Btatus Etat
Link Liaison
Counter Compteur
Timer Temporisateur
[Vorddata Données de mot
Bit, data Données de bit
Output Sortie
Input Entrée
Type Type
Function Fonction

Figure 4 — Définitions des codes d’accés

Un exemple de code d’accés a la mémoire du module de réseau est décrit dans le Tableau 27.
Un exemple de code d’acces a la mémoire du contrbéleur est décrit dans le Tableau 28.
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Tableau 27 — Codes d’accés a la mémoire du module de réseau

Contenu de la mémoire

Code d’acces

Tampon Tampon normalisé 0x00
Tampon d’état Nceud d’appareil intelligent 0x40

Tampon a rafraichissement

automatique
Tampon de liaison Tampon a acces aléatoire 0x20
Appareil de liaison Entrée de liaison 0x21

Sortie de liaison 0x22

Registre de liaison 0x24

Relais spécial de liaison 0x63

Registre spécial de liaison 0x64
NOTE Les champs et les valeurs de propriété spécifiques dépendent du fournisseur.

Tableau 28 — Codes d’accés a la mémoire du controleur
Type
Contenu de la mémoire Code d’acces
B Ecritufe

Relais d’entrée 0x01 X
Relais de sortie 0%02 X
Relais spécial 0x43 X
Registre spécial 0x44 X
Relais interne 0x03 X
Relais a verrouillage 0x83 X
Temporisateur (contact) 0x09 X
Tefnporisateur (bobine) 0x0A X
Temporisateur (valeur courante) 0x0C X
Temporisateur cumulatif (contact) 0x89 X
Temporisateur cumulatif<bobine) 0x8A X
Temporisateur cumulatif (valeur courante) 0x8C X
Compteur (contact) 0x11 X
Cofnpteur (bobine) 0x12 X
Cofpteur (valeur courante) 0x14 X
Registre’de données 0x04 X
Registre 0x84 X
Relais de liaison 0x23 X
Registre de liaison 0x24 X
Relais spécial de liaison 0x63 X
Registre spécial de liaison 0x64 X
NOTE Le nom, le numéro et la plage d’accés a la mémoire de I'appareil dépendent du PLC.
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5.2.12.23.3 Marche

La structure en cas de demande RUN est représentée a la Figure 5.

10
Mode L frr N“*]

H 0: Normal RUN
1: Forced RUN

Clear mode [~
Signal flow mode |- ; . » 0: No device clear )
1: Clear all but the retainable range
2: Clear all
._» 0: Fixed
Anglais Frangais
Mode Mode
Clear mode Mode Annulation
bignal flow mode Mode Flux de signaux
Normal RUN Exécution normale
Forced RUN Exécution forcée
: No device clear 0: Aucuneczanntlation d’appareil
: Clear all but the retainable range 1: Toutyannuler sauf la plage a conserver
2: Clear all 2: Annuler tout
: Fixed 0:\Fixe

Figure 5 — Structure en cas de demande RUN
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La structure en cas de réponse est représentée a la Figure 6.

RSTS L

I

15

1110 8 76 0

g

Error location ‘ ‘ Error code

0: No error
Other than 0: Error

(Optional depending on

each manufacturer)

0: Warning error
1: Major error

CGraounad byvaoaach natwaork hiararchy
Grouped-by-each-retwork-hierarchy
Data link layer
Application layer is assigned

Optional depending on each vendor

Anglais

Francgais

RSTS

RSTS

L/H

L/H

Error location

Emplacement d’efeéur

Error code

Code d’erreur,

: No error

0: Pas derreur

nanufacturer)

Dther than 0: Error (Optional depending on each

fabricant)

Autre‘que 0: Erreur (en option en fonction du

: Warning error

O:\Erreur d’avertissement

: Major error

1: Erreur majeure

rouped by each network hierarchy

Groupement par hiérarchie de réseau

Data link layer

Couche liaison de données

Application layer is assigned

Couche application affectée

Dptional depending on each vehdor

En option en fonction de chaque fournisseur

5.2.123.23.4 Arrét

La str|

répon

Figure 6 Structure en cas de réponse a une demande RUN

as de

ucture «en/cas de demande RUN est représentée a la Figure 7. La structure en ¢
e est représentée a la Figure 8.
T 0
Mode = | e >><] | ‘ 1 ‘
L 0: Normal STOP
1: Forced STOP
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


https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

- 292 —

15 1110

8 76 0

RSTS L

Error location ‘

‘ Error code

T

0: No error

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

0: Warning error
1: Major error

Grouped by each network hierarchy

Data ink fayer
Application layer is assigned

Optional depending on each vendor

Anglais

Francgais

RSTS

RSTS

L/H

L/H

Error location

Emplacement d’erreur

Error code

Code d’erreur

: No error

0: Pas d’erreur

Dther than 0: Error (Optional depending on each
nanufacturer)

Autre que 0! Erreur (en option en fonction du
fabricant)

: Warning error

0:. Erreur d’avertissement

: Major error

1: Erreur majeure

rouped by each network hierarchy

Groupement par hiérarchie de réseau

Data link layer

Couche liaison de données

Application layer is assigned

Couche application affectée

Dptional depending on each vendof.

En option en fonction de chaque fournisseur

5.2.12

La str
La str

Figure 8 —Structure en cas de réponse a une demande STOP

.23.5 Lire mémoire

Licture enicas de demande de lecture de mémoire en lot est représentée a la Figure 9.

icture en-cas de réponse est représentée a la Figure 10.

IEC 61158-6-23:2019 © |IEC 2019
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Quantity Tl:l ...... »1 point
Attribute
Access code
Address TI:| --------- P Specifying bit: 16 to 7680 points
Specifying word: 1 to 480 points
Number of ~ L|
points H
Anglais Francgais
Duantity Quantité
L/H L/H
point 1 point
\ttribute Attribut
\ccess code Code d’acces
hddress Adresse
Number of points Nombre de points
bpecifying bit: 16 to 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

Figure 9 — Structure en cas de demande de lecture de mémoire par lots
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RSTS L
H
Data area
960 octets
Anglais Frangais
RSTS RSTS
/H L/H
Data area Zone de données
P60 octets 960 octets
Figuge 10 — Structure en cas’de réponse a une demande de lecture de mémoire pafl lots
La stfucture en cas de*demande de lecture de mémoire aléatoire est représentéq a la
Figurg 11. La structure)en cas de réponse est représentée a la Figure 12.
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Quantit L
y Ho » 2 to 160 points
Attributes
Access code
Address L
H
Read L . )
size Ho » Specifying bit: 1-7680
Specifying word: 1-480
i : A
Total: 960 (in octet)
2 (\u
Attributes
Access code
Address  L|
H
Read L
size H
Anglais Frangais
Duantity Quantité
/H L/H

2 to 160 points

2 points a 160 points

\ttributes

Attributs

hccess code

Code d’acces

\ddress

Adresse

Read size

Taille de lecture

bpecifying bit: 1-7680

Spécification de bit: 1-7 680

Bpecifying word: 1-480

Spécification de mot: 1-480

bpecifying octet11-960

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
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RSTS L
H
» Storing status
Data area First point > Word
960 octets Stored data information
Points X 2
octets
Second point Byte
Storeddata frrformation
Points X 1
octets
A\J h\/
n-th point
Stored data
Anglais Francais
RSTS RSTS
L/H L/H
Data area Zone de données
P60 octets 960 octets
btoring status Etat de stockage
First point 1er point
Btored data Données stockées
Becond point 2éme point
-th point neme point
(Vord information*Points 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 gatoire

5.2.12.23.6 Ecriture dans la mémoire

La structure en cas de demande d’écriture dans la mémoire en lot est représentée a la
Figure 13. La structure en cas de réponse est représentée a la Figure 14.
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Quantity L '
HOUUUU > 1 point
Attribute
Access code
Address L
H
Number of L . . )
points T‘| """"" P> Specifying bit: 16 to 7680 points
Specifying word: 1 to 480 points
Data area
960 octes
Anglais Francgais
Duantity Quantité
L/H L/H
point 1 point
\ttribute Attribut
\ccess code Code d’acces
\Nddress Adresse
Number of points Nombre de points
bpecifying bit: 16 te-7680 points Spécification de bit: 16 points a 7 680 points
Bpecifying word\T to 480 points Spécification de mot: 1 point a 480 points
Data area'960 octets Zone de données 960 octets

Fi 33 ted to-décri A ,
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15 1110 8 76 0

Error location ‘ ‘ Error code

Lo

RSTS

I

0: No error

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

0: Warning error
1: Major error
Grouped by each network hierarchy
Data link layer

A npnlecationlavieric accioanad
PP OtUT T Iy 1o asSSigricu

Optional depending on each vendor

La stn
Figurs

Anglais

Frangais

RSTS

RSTS

L/H

L/H

Frror location

Emplacement d’erreur

Error code

Code d’erreur

: No error

0: Pas d’erreur,

Dther than 0: Error (Optional depending on each
nanufacturer)

Autre que 0: Erreur (en option en fonction du
fabricant)

: Warning error

0: Erreur d’avertissement

: Major error

1: Erreur majeure

Srouped by each network hierarchy

Groupement par hiérarchie de réseau

Data link layer

Couche liaison de données

\pplication layer is assigned

Couche application affectée

Dptional depending on each vendor

En option en fonction de chaque fournisseur

Figure 14 — Structure en cas de réponse a une demande d’écriture mémoire par lots

ucture en cas de~deémande d’écriture dans la mémoire aléatoire est représenté
15. La structurejen cas de réponse est représentée a la Figure 16.

B 3 la
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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
Specifying octet: T-960
“ a Total: 960 (in octet)
Attributes
Access code | » Storing status
Address L Stored data 1
H
Write L
size H
........... Stored data2
Data area
320 octets
f\u hu
Stored data n
Anglais Francgais
Duantity Quantité
L /H L/H
to 100 peints 2 points a 100 points
\ttributes Attributs
hccess code Code d’accés
ddress 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

Stored data 2

Données stockées 2

Stored data n

Données stockées n

Figure 15 — Structure en cas de demande d’écriture mémoire aléatoire



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

- 300 - IEC 61158-6-23:2019 © |IEC 2019

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
Annlication lavaor ic sccianad
I_\PVIIUULIUII |uyul o U\,\lel LAYAY |
Optional depending on each vendor
Anglais Frangais
RSTS RSTS
L/H L/H
Frror location Emplacement d’erreur
Error code Code d’erreur
: No error 0: Pas d’erreur,

Dther than 0: Error (Optional depending on each Autre que 0: Erreur (en option en fonction du

nanufacturer) fabricant)

: Warning error 0: Erreur d’avertissement

: Major error 1: Erreur majeure

Srouped by each network hierarchy Groupement par hiérarchie de réseau

Data link layer Couche liaison de données

\pplication layer is assigned Couche application affectée

Dptional depending on each vendor En option en fonction de chaque fournisseur

Figure 16 — Structure en cas de réponse a une demande d’écriture mémoire aléatpire

5.2.12.24 evenPadding

Ce chlamp n’est utilisé que si le champ de données contient un nombre impair d’octets. La
valeun est 0x00«

5.2.13.25 ~dcs

Voir 512:2°4.

5.2.13 NTNTest-PDU
5.2.13.1 falArHeader

Voir 5.2.1.

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.
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5.2.14 CyclicDataW-PDU
5.2.14.1 falArHeader

Voir 5.2.1.

5.2.14.2 seqNumber

Voir 5.2.10.3.

5.2.14.3 byteValidity

Ce chpmp spécifie si les 4 premiers octets et les 4 derniers octets de wData sont reflétgs sur
la mémoire partagée. Les définitions des bits sont indiquées dans le Tableau 29. Pour ¢thaque
bit, 1 £ valide et 0 = invalide.

Tableau 29 - byteValidity

Bit Octet de wData
0 premier octet

1 deuxiéme octet

2 troisiéme octet

3 quatriéeme octet

4 quatrieme octet a partir de la fin

5 troisieme octet a partir de la fin

6 deuxieme octet a partir de la\fin

7 dernier octet

5.2.14.4 dataSize

Ce chpmp spécifie la taille des.données cycliques. La plage pour cette valeur est 0x0..Qx16F.
La taille est spécifiée par lehombre de groupes de 4 octets; les 4 premiers octets |et les
4 derrjiers octets avec byteValidity sont également inclus dans la taille.

5.2.14.5 offsetAddr

Ce chlamp spécifiesl'adresse de décalage de LW en octets. La plage pour cette valeur est
0x0..0x3FFFC;i~seuls les multiples de 4 sont autorisés. En d’autres termes, la valeur du Bit
0..1 et 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.

5.2.14.7 reserved

Ce champ est réservé a un usage ultérieur. 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.
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5.2.14.9 evenPadding

Ce champ n’est utilisé que si le nombre d’octets de wData est impair. La valeur est 0x00.

5.2.14.10 dcs

Voir 5

2.2.4.

5.2.15 CyclicDataB-PDU

5.2.15.1 falArHeader

Voir 5

5.2.15

Voir 5

5.2.15

Voir 5

5.2.15

Voir 5

5.2.15

Ce ch
0x0..0
0..1e

5.2.15

Ce ch

5.2.15

Ce ch

5.2.15

Ce ch
est de

2.1.

.2 seqNumber

2.14.2.

.3 byteValidity
2.14.3.

.4 dataSize

2.14.4.

.5 offsetAddr

amp spécifie I'adresse de décalage de W en octets. La plage pour cette vale
X3FFFC; seuls les multiples de 4 sont autorisés. En d’autres termes, la valeur
5t 0.

.6 reserved1

amp est réservé a un usageultérieur. La valeur est 0x0.

.7 reserved2

bmp est réservé a-un usage ultérieur. La valeur est 0x0.

.8 bData

0x00.

Ur est
du Bit

amp_contient les données LW. Si les données comptent moins de 16 octets, le bolirrage

5.2.15.9 evenPadding

Ce champ n’est utilisé que si le nombre d’octets de bData est impair. La valeur est 0x00.

5.2.15.10 dcs

Voir 5

.2.2.4.

5.2.16 CyclicDataOut1-PDU

5.2.16.1 falArHeader

Voir 5

.21,
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5.2.16.2 seqNumber

Voir 5

.2.14.2.

5.2.16.3 byteValidity

Ce champ n’est pas utilisé. La valeur est 0x00.

5.2.16.4 dataSize

Voir 5

.2.14.4.

5.2.16

Ce ch

5.2.16

Ce ch

5.2.16

Ce ch

5.2.16

Ce ch
récep

.5 offsetAddr

bmp n’est pas utilisé. La valeur est 0x00.

.6 reserved1

bmp est réservé. La valeur est 0x0.

.7 reserved2

bmp est réservé. La valeur est 0x0.

.8 out1Data

amp contient les données LY1 envoyées par ‘le nceud maitre a tous les nceu

5.2.16.9 evenPadding

Ce ch

5.2.16

Voir 5

5.2.17
5.2.17

Voir 5

5.2.17

bmp n’est utilisé que si le nombre\d'octets de out1Data est impair. La valeur est 0x

.10 dcs
2.2.4.

CyclicDataOut2-PDU
.1 falArHeader

2.1.

.2{, seqNumber

ion. Si la valeur des données contient moins-de 16 octets, le bourrage est de 0x0(Q.

ds de

00.

Voir 5

.2.14.2.

5.2.17.3 DbyteValidity

Ce champ n’est pas utilisé. La valeur est 0x00.

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.
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.6  reserved1

Ce champ est réservé. La valeur est 0x0.

5.2.17

.7 reserved2

Ce champ est réservé. La valeur est 0x0.

5.2.17

.8 out2Data

Ce champ contient les données LY2 envoyées par le noceud maitre a tous les nceuds de

récep

ion Sila valeur de ces données contient moins de 16 octets le bourrage est de 0

5.2.17

Ce chpmp n’est utilisé que si le nombre d’octets de out2Data est impair. La valeur est 0x

5.2.17

Voir 5

5.2.18
5.2.18
Voir 5

5.2.18
Voir 5

5.2.18
Voir 5

5.2.18
Voir 5

5.2.18

Ce ch
0x0..0
0..1e

.9 evenPadding

.10 dcs
224

CyclicDataln1-PDU
.1 falArHeader
2.1.

.2 seqNumber

2.14.2.

.3 byteValidity
2.14.3.

.4 dataSize

2.14.4.

.5 offsetAddr

amp spécifie I'adresse de décalage de LW en octets. La plage pour cette vale
x3FERE; seuls les multiples de 4 sont autorisés. En d’autres termes, la valeur
5t 0,

00.

00.

Ur est
du Bit

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.

5.2.18.8 in1Data

Ce champ contient les données LX1 envoyées par chaque nceud d’émission au nceud maitre.
Si la valeur des données contient moins de 16 octets, le bourrage est de 0x00.
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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 5.2.2.4.

5.2.19 CyclicDataln2-PDU
5.2.19.1 falArHeader

Voir 5|2.1.

5.2.19.2 seqNumber
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 spécifie 'adresse de décalage de W 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 eft 0.

5.2.19.6 reserved1

Ce chpmp est réservé. Il est parameétré sur 0x0.

5.2.19.7 reserved?2

Ce chpmp est réservé.\West paramétré sur 0x0.

5.2.19.8 in2Data

Ce chpmp_contient les données LX2 envoyées par chaque nceud d’émission au nceud maitre.
Si la aleur.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.

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.
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Valeur Description
0x00..0x06 Utilisation avec le type C
0x07..0x09 Réservé a un usage ultérieur
0x10 persuasion-PDU
0x11 testData-PDU
0x12 testDataAck-PDU
0x13 setup-PDU
0x14 setupAck-PDU
0xT5 foken-PDU
0x16..0x1B Réservé a un usage ultérieur
0x1C timer-PDU
0x1D..0x1F Réservé a un usage ultérieur
0x30 myStatus-PDU
0x31 Réservé a un usage ultérieur
0x32 transient1-PDU
0x243 transientAck-PDU
0x34 Utilisation avec le type C
0x35 transient2-PDU
0x36..0x27 Réservé a un usage ultérieur
0x38 paramCheck-PDU
0x39 parameter-PDU
0x3A..0x3F Réservé a un usage ultérieur
0x40 measure-PDU
0x41 measureAck-PDU
0x42 offset-PDU
0x43 update-PDU
0x44..0x7F Réservé a un\usage ultérieur
0x§0..0x81 Utilisatign;avec le type C
0x§2 cyclicDataRWw-PDU
0x§3 cyclicDataRY-PDU
0x§4 cyclicDataRWr-PDU
0xg45 cyclicDataRX-PDU
0x46..0x8B Réservé a un usage ultérieur
0x§C..0x8F Utilisation avec le type C
0x90..0xF& Réservé a un usage ultérieur

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.
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Tableau 31 — dataType

arFtype Valeur Description
0x10..0x15 0x00 Réservé a un usage ultérieur
0x01 Contrdle de transmission
0x02..0xFF Réservé a un usage ultérieur
0x1C 0x00 Réservé a un usage ultérieur
0x01 Transmission transitoire (spécifique au type F)
0x02..0xFF Réservé a un usage ultérieur
0x30 0x00..0x01 Reserve a un usage ultérieur
0x02 Contrble de transmission (diagnostic)
0x03..0xFF Réservé a un usage ultérieur
0x32 0x00..0x06 Réservé a un usage ultérieur
0x07 Transmission transitoire (spécifique au type F)
0x08 Transmission transitoire (specifique a
I’entrainement)
0x09 Transmission transitoire (spécifique a la sécurité
0x10..0xFF Réservé a un usage‘ultérieur
0x33 0x00..0xFF Réponse a laransmission transitoire
0x35 0x00..0x03 Réservé a un usage ultérieur
0x04 Transmission transitoire (compatible CP8/1, CP8|2)
0x05..0xFF Réservé a un usage ultérieur
0x38-0x29 0x00..0x02 Réservé a un usage ultérieur
0x03 Réglage de transmission cyclique
0x04..0xFF Réservé a un usage ultérieur
0x§2-0x85 0x00 Cyclic transmission (Transmission cyclique)
0x01..0xFF Réservé a un usage ultérieur
5.3.1.8 varField
5.3.1.3.1 Vue d’ensemble
Ce chpmp contient les champs énumérés dans le Tableau 32, classés par arFtype.



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

- 308 - IEC 61158-6-23:2019 © |IEC 2019

Tableau 32 - varField

arFtype Champ utilisé
persuasion-PDU persPriority
testDataAck-PDU nodeType
testData-PDU reserved1
setupAck-PDU
timer-PDU
setup-PDU nodeld
tokpm=PBY reserved?

cydlicDataRWw-PDU
cydlicDataRY-PDU
cydlicDataRWr-PDU
cydlicDataRX-PDU
mepsure-PDU

mepsureAck-PDU

offget-PDU

update-PDU

mytatus-PDU nodeld
syncFlag
nodeType

trapsient1-PDU nodeld

trapsientAck-PDU connectioninfo

trapsient2-PDU reserved4

pa]:mCheck-PDU

panfameter-PDU

5.3.1.8.2 persPriority

Ce chpmp indique le niveau de priorité lorsque le gestionnaire de contréle de transmissi
sélectjonné. La plage‘\pour cette valeur est 0x0..0xFFFFFF. La valeur 0x0 indique ¢
nceud|n’est pas le gestionnaire de contrdle de transmission.

5.3.1.8.3 nodeType

Ce chpmp.indique le type de nceud. Les valeurs sont spécifiées dans le Tableau 33.

bn est
ue le

Tableau 33 — nodeType

Valeur Description
0x00..0x2F Utilisation avec le type C
0x30 Station maitre
0x31 Réservé a un usage ultérieur
0x32 Station locale
0x33 Station d’appareil intelligent
0x34 Station de dispositif distante
0x35 Station E/S distante
0x36..0xFF Réservé a un usage ultérieur
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5.3.1.3.4 reserved1

Réser

vé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.1.3.5 nodeld

Ce champ contient l'identificateur de nceud. Le gestionnaire de contrdéle de transmission
détermine les identificateurs des nceuds autres que le gestionnaire de contrd
transmission et définit les valeurs a I'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 ch

5.3.1.

La sig

5.3.1.
Ce ch

jeton
méme)

5.3.1.

Ce ch

5.3.1.

Ce ch

5.3.1.

La sig

le de

bmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

B.7 syncFlag

nification de chaque bit est la suivante:
Bits 7..1 Réservé a un usage ultérieur. La valeur est 0.
Bit 0 Définit I'indicateur de synchronisation. La valeur est4 si-fa trame fournit des

informations relatives a la séquence de synchronisation; dans le cas contraire,
la valeur est 0.

8.8 connectioninfo

amp identifie la valeur f-transientData-PDU astransmettre si un jeton est maintenu

s valeurs destaddr et connectioninfo esf’réecue, le nceud de réception procéde au 1

8.9 reserved4

bmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

8.10 srcNodeNumbeér

bmp contient le numeéro d’identification du nceud source.

B.11 protocolVerType

nification~de chaque bit est la suivante:
Bits 7.4: Version du protocole. La valeur est 0.
Bits 3..0: Type de protocole. Les valeurs utilisées sont conformes au Tableau 34.

Si un

est maintenu et si une PDU de transmission non cyclique en double présentant les

ejet.

Tableau 34 - ProtocolVerType

Valeur Description
0x0 type C
0x1 type F
0x2..0xF Réservé a un usage ultérieur

5.3.1.3.12 reserved

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.


https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

-310 - IEC 61158-6-23:2019 © |IEC 2019

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 {

préambule Preamble,

sfd SFD,

destaddr DestAddr,

srcaddr SrcAddr

DLSDU FAL-PDU,

fcs Frame Check Sequence

(Séquence de contrble de trame)

Preample::= OctetString (SIZE (7))
SFD::¥ OctetString (SIZE(1))
DestAdldr: := MACAddress

SrcAddir: := MACAddress
LT::=|Unsignedl6
FCS::¥ OctetString (SIZE(4))

Le polyndme générateur est x32+x26+x23+x22+x 184512+ 1+x10+x8+x7 +x5+x4+x2+x1+1.

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 ultérieur. La valeur de chaque octet est 0x00.

5.3.2.3 myPorts

Ce chpmp indique-le nombre de ports de communication physiques détenus par le nceud.

5.3.2.4 vendorCode

Ce champcontienttecodedufournisseur:

5.3.2.5 modelCode

Ce champ contient le code du modéle spécifique au fournisseur.

5.3.2.6 reserved2

Ce champ est réservé a un usage ultérieur. 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.
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Le polyndme générateur est x32+x26+x23+x224+x 16451245114 x 104 x84+ x7+x5+x4+x2+x1+1.

5.3.3 TestData-PDU
5.3.3.1 falArHeader

Voir 5.3.1.

5.3.3.2 tmMacAddr

Ce champ contient 'adresse MAC du gestionnaire de contrble de transmission.

5.3.3.8 srcPort

Ce chlamp contient le numéro de port source de transmission de testData-PDU. |La valleur O
est inyalide.

5.3.3.4 reserved

Ce chpmp est réservé a un usage ultérieur. La valeur de chaque octet.est 0x00.

5.3.3.p dcs

Voir 5|3.2.7.

5.3.4 TestDataAck-PDU
5.3.4.1 falArHeader

Voir 5/3.1.

5.3.4.2 tdSrcMacAddr
Ce chlamp contient I'adresse MAC du nceud source de transmission de testData-PDU [inclus

comme valeur srcaddr dans la:DLPDU du testData-PDU regu. La cible est testData-PQJU qui
servait d’'impulsion pour la transmission de testDataAck-PDU.

5.3.4.8 tdSrcPort

Ce chlamp contient.le“numéro de port source du nceud source de transmission de tesfData-
PDU iphclus comme:valeur srcPort dans le testData-PDU recu.

5.3.4.4 tdRcvPort

Ce chpmp’contient le numéro de port de son propre nceud qui a regu le testDataAck-PDU.

5.3.4.5 reserved1

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.4.6 myPorts
Voir 5.3.2.3.

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 contrbéle de transmission de la
durée de maintien du jeton par I'intermédiaire de ce champ.
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La signification de chaque bit est la suivante:

Bit 15: Réservé a un usage ultérieur. 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-
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 chpmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.4.9 myConnectStatus

Ce chpmp indique I'état de chaque port. Le champ est utilisé pour indiquer (’état des 24|ports,
au mgximum, a l'aide de quatre bits pour chaque port. Le champ indiqué/lBétat du port {1 avec
les bits 3..0 et I'état du port 2 avec les bits 7..4 du premier octet. Leichamp indique I'état du
port 3| avec les bits 3..0 et I’état du port 4 avec les bits 7..4 du deuxieme octet. De la méme
facon) le champ utilise ensuite jusqu’a 12 octets pour indiquer les états des 24 ports. La
signification de chaque bit d’'un octet est la suivante:

La sighification de chaque bit est la suivante:

Bits 7..6: Réservé a un usage ultérieur. La valeur est 0.
Bits 5..4: Les valeurs sont conformes au Tableau 35.
Bits 3..2: Réservé a un usage ultérieur. ka valeur est 0.
Bits 1..0: Les valeurs sont conformes“au Tableau 35.

Tableau 35 — Etat de liaison

Valeur Description
004 Liaison descendante
011k Liaison établie (1 Gbit/s)
10H4 Réservé a un usage ultérieur
114 Réservé a un usage ultérieur
5.3.4.10, \.dcs
Voir 537277~

5.3.5 Setup-PDU
5.3.51 falArHeader

Voir 5.3.1.

5.3.5.2 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.
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Une fois le passage du jeton commencé, le gestionnaire de contréle 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, |l
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.

5.3.5.3 reserved1

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.5.

Ce ch
transn
contrg
est dé
utilisé

La sig

1 leaveTimerValue

amp spécifie la valeur de réglage de LeaveTimer. Le gestionnaire de' contrd

le de

nission entre la valeur LeaveTimer a régler dans un nceud autre que le~gestionngire de

le de transmission dans ce champ du setup-PDU a transmettre. La valeur de ce ¢

hamp

finie dans le nceud qui recoit le setup-PDU comme valeur LeaveTimer. LeaveTimer est

pour mesurer la durée de la détection de la déconnexion de son propre nceud.

nification des bits de ce champ est la suivante:
Bit 15: Réservé a un usage ultérieur. La valeur est 0.
Bits 14..0: Valeur LeaveTimer. La plage de valeurs est 1532 767. L’unité est 400 ps.

5.3.5.p portUsage
Ce [hamp indique le réglage d’activation/de désactivation de la fonction
transmission/réception du port associé au,nesud. La désactivation d’'un port signifie que le
port n|utilise pas le service DL. Les valeurs:utilisées sont conformes au Tableau 36.
Dans Jun nceud avec deux ports qui‘recoivent des valeurs de réglage, I'état activé/désactivé
des ports du nceud est déterminéleonformément au Tableau 36. Un nceud disposant d¢ trois
ports pu plus ayant regu des valeurs de réglage active tous les ports sans utiliser les vpleurs
de rédlage spécifiées.
Tableau 86)— Spécification d’activation/de désactivation de port
Valeur Description

0xq0 Activation des deux ports

0xQ1 Activation du port 1 uniqguement et désactivation de tous les autres ports.

0x(Q2 Activation du port 2 uniquement et désactivation de tous les autres ports.

5.3.5.6 reserved2

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.5.7 netBehaviour

5.3.5.7.1 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.
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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.

5.3.5.7.2 framelnterval

myStdtus-PDU. La plage de valeurs est 1..255. 0 n’est pas valide. 1 indiqueque la
transmission est a effectuer dans un intervalle équivalent a I’écart entre les trames, ¢e qui
permdt d’obtenir le plus petit intervalle de transmission de trame Ethernet. 2 indique que la
transmission est a effectuer dans un intervalle d’'une trame ajoutée a token-RDU plus
entre |es trames avant et aprés cette trame. Si la valeur spécifiée est supérieure ou égale a 2,
elle indique que la transmission est a effectuer, par rapport aux token-PDU; dans un intgrvalle
d’un dertain nombre de trames équivalent au nombre spécifié moins un,plus I'écart enfre les
trame$ avant et aprés chaque trame.

5.3.5.Y.3 reserved

Ce chpmp est réservé a un usage ultérieur. La valeur de chague octet est 0x00.

5.3.5.Y.4 multipleTokens

Ce champ spécifie le nombre de fois ou la transmission de token-PDU a lieu au cours|d’une
période de détention de jeton. La plage de valeurs est 1..255. 0 n’est pas valide et ne dgit pas
étre ujilise.

NOTE |Par exemple, si une station a appareilNntelligent, qui spécifie 2 dans ce champ, devient le nagud qui
détient|le jeton, la station transmet myStatus-PDU, cyclicRWr-PDU, cyclicRX-PDU, transient1-PDU et token-PDU,
puis transmet a nouveau le token-PDU.

5.3.5.8 reserved3

Ce chpmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.5.9 dcs
Voir 5{3.2.7.

5.3.6 SetupAck-PDU

5.3.6.1 " falArHeader
Voir 5.3.1.

5.3.6.2 slaveNodelnfo

La signification de chaque bit est la suivante:

Bits 7..2: Réservé a un usage ultérieur. 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)
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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.

5.3.6.5 reserved1

Ce champ est réservé a un usage ultérieur. 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 RY (nombre d’octets).

5.3.6.11 rwrSize

Ce chpmp spécifie la taille RW¢:(rombre de mots).

5.3.6.12 reserved2

Ce chpmp est réservgé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.6.13 availableFuncs

La sighification de chaque bit est la suivante:

Bifs 7.2 Réservé a un usage ultérieur. 1. a valeur est 0

Bit 1: Indique la présence de la fonction de réglage du numéro de nceud dans
parameter-PDU. 0 indique que la fonction n’est pas disponible; 1 indique que la
fonction est disponible. Pour le réglage du numéro de nceud, parameter-PDU
ne doit pas étre envoyé a un noceud qui ne dispose pas de la fonction
nécessaire.

Bit 0: Indique 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 ultérieur. La valeur de chaque octet est 0x00.
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5.3.6.15 dcs

Voir 5

5.3.7

3.2.7.

F-Token-PDU

5.3.71 falArHeader

Voir 5

3.1,

5.3.7.2 tokenDstMacAddr

Ce ch
Chaqu
corres
adres

5.3.7.

Ce ch

Le gegstionnaire de contréle de transmission attribue un numéro de séquence diffé
chaque passage de jeton. Chaque nceud rejette le deuxieme“token-PDU et les suivant
les vgleurs tokenSeqNumber sont identiques si des token=PDU présentant la méme

token

transmission, les valeurs ne doivent pas étre modifiées. Dans les nceuds autres ¢
nnaire de contréle de transmission, le token-PDU présentant la méme valeur que la
valeun tokenSeqNumber du token-PDU recgu est transmis.

gestio

5.3.7.

Ce ch

5.3.7.

Ce ch

La va

transmission, devenu e nceud détenteur du jeton, doit étre 1. Un noceud autre (
nnaire de contréle de transmission, devenu le nceud détenteur de jeton, doit ajoufer 1 a
la valgur tokenHopCounter du token-PDU recgu, puis procéder a la transmission.

gestio

5.3.7.
Ce ch

amp contient 'adresse MAC du nceud de destination de transmission de token
e nceud évalue si tokenDstMacAddr et l'adresse MAC de son propre
pondent lorsque token-PDU est recu et, si tel est le cas, évalue si token-PD
5€ a son propre nceud et devient le nceud détenteur du jeton.

B tokenSegNumber

amp contient le numéro de séquence de token-PDU. La plage de valeurs est 1..25

BegNumber sont regus. Dans les nceuds autrestque le gestionnaire de contrd

! reserved1

bmp est réservé a un usage ultérieyr. La valeur de chaque octet est 0x00.

b tokenHopCounter

amp contient la valeur duyjcompteur de passage de jeton.

eur tokenHopCounter du token-PDU a transmettre par le gestionnaire de contr

J traAvailHopCounter

-PDU.
noeud
U est

OT

ent a
5 dont
valeur
le de
ue le

ble de
ue le

bmp’ spécifie la valeur minimale du compteur de passage de jeton.

Le nceud détenteur du jeton utilise ce champ et la valeur tokenHopCounter pour évaluer si
une transmission transitoire est possible. Le nceud détenteur du jeton peut procéder a une
transmission transitoire si tokenHopCounter = traAvailHopCounter et traAllows > 0.

Aprés le début du passage du jeton, le gestionnaire de contréle de transmission, qui devient
le nceud détenteur de jeton pour la premiére fois, transmet le token-PDU qui spécifie le
premier nceud a devoir procéder a une transmission transitoire dans traAvailHopCounter. Si le
gestionnaire de contréle de transmission devient le nceud détenteur de jeton pour la
deuxiéme fois ou plus, le gestionnaire de contrdle de transmission transmet le token-PDU qui
définit la méme valeur que le traLastHopCounter du token-PDU recgu lors du précédent

passa

ge de jeton dans le traAvailHopCounter du token-PDU.
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Un nceud autre que le gestionnaire de contrble 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 aprés I’exécution de la transmission transitoire.

Si le nceud détenteur de jeton procéde a une transmission transitoire et si traAllows passe a 0,
le noe o a e—toker-PD o S—Te e Orcen v Atetr——C -
recu gst définie dans traLastHopCounter.

5.3.7.8 traAllows
Ce chpmp spécifie le nombre de fois ou la transmission transitoire peut avoir lieu. Le npmbre

est équivalent au nombre de trames de transmission transitoire qui peuvent étre trangmises
par le|nceud détenteur de jeton.

Le ngeud détenteur de jeton ne doit pas transmettre le transjentData-PDU si la paleur
traAllgws du token-PDU regu est 0. Aprés la transmission deda valeur transientData-PDU, le
nceud|détenteur de jeton doit définir, dans I'élément traAlléws du token-PDU a transmettre,
une vgleur équivalente a la valeur moins le nombre de'fois ou transientData-PDU |a été
transmis.

5.3.7.9 reserved2

Ce chpmp est réservé a un usage ultérieur. Lavaleur de chaque octet est 0x00.

5.3.7.10 dcs

Voir 5{3.2.7.

5.3.8 F-Measure-PDU
5.3.8.11 falArHeader

Voir 5|3.1

5.3.8.2 reserved

Ce chpmp,estréservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.8.8—des

Voir 5.3.2.7.

5.3.9 F-Offset-PDU
5.3.9.1 FalArHeader

Voir 5.3.1.

5.3.9.2 reserved

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.
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5.3.9.3 SyncOffset

Ce champ contient la valeur mesurée du retard associé au chemin de transmission.

5.3.9.4 reserved2

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.9.5 dcs
Voir 5.3.2.7.

5.3.10 F-Update-PDU
5.3.10.1 falArHeader

Voir 5/3.1.

5.3.1(0.2 reserved

Ce chpmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.10.3 syncOffset
Voir 5{3.9.3.

5.3.10.4 reserved2

Ce chpmp est réservé a un usage ultérieur. La waleur de chaque octet est 0x00.

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 seqNumber

Ce champ <contient un numéro de séquence qui représente l'ordre de transmissio
élémelnts \myStatus-PDU et f-cyclicData-PDU a transmettre une fois par le noceu

signification de chaque bit est la suivante:

h des
d. La

Bit 7: Identification de la derniere trame. 0 indique qu’il existe des trames suivantes;

1 indique qu’il n’existe pas de trame suivante.

Bits 6..0: Numéro de séquence. La valeur de myStatus-PDU est 0.

5.3.11.3 netNumber

Ce champ contient le numéro de réseau du nceud. La plage est 1..239.
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5.3.11

.4 masterCmd

La signification de chaque bit est la suivante:

5.3.11

Si la
récep

Bits 15..12: Réservé a un usage ultérieur. La valeur est 0.

Bit 11: Indique I'exigence de remise de table d’adresses. 0 indique que la remise est
exigée. Ce champ est utilisé uniquement 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 ultérieur. La valeur est 0.

Bit 6: Réservé a un usage ultérieur. La valeur est 0.

Bit 5: Etat d’erreur d’application. 0 indique I'absence d’erreur; 1 indique I'existence
d’une erreur. Utilisation uniquement avec myStatus-PDU transmis patr la)station
maitre. Pas d’utilisation et définition sur O pour les stations esclaves.

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 ave¢ MyStatus-PDU transmis
par la station maitre. Utilisation par la station maitre pour attribuer une
instruction d’exécution cyclique aux stations esclavées. 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 ultérieur. La valeut est 0.

Bit O: Identification de la station maitre*Qlindique que le nceud n’est pas une station

.5 cyclicStatus

aleur du bit 8 est 1 et la valeur des bits 9 et 10 est 0, la transmission cycliqusg
ion sont exécutées. La signification de chaque bit est la suivante:

Bit 15:

Bit 14:

Bit 43:

maitre; 1 indique que le nceud est une station maitre.

Etat d’instruction de fonctionnement cyclique, spécifique au noeud. 0 indique
I’exécution; 1 indique 'arrét. Utilisation uniquement avec myStatus-PDU
transmis par la station esclave. La station esclave refléte le bit 19 de la
cemmande parameter-PDU regue. La station maitre n’utilise pas ce champ.

Etat d’instruction de fonctionnement cyclique, tous les nceuds. 0 indique le
fonctionnement; 1 indique I'arrét. Utilisation uniguement avec myStatus-PDU
transmis par la station esclave. La station esclave refléte le bit 3 de la
commande myStatus-PDU masterCmd regue de la station maitre. La station
maitre n’utilise pas ce champ.

Etat du réglage du nceud réservé. 0 indique que le nceud n’est pas un nceud

rnenrun I-indigue gue lo-neeud-est-un-noeud-réserve—Utilisation ||n|n||nmnn+

Bit 12:

Bit 11:

Bits 10..8:

avec myStatus PDU transmis par la station esclave. La station esclave reflete
la valeur de réglage du bit 16 de la commande parameter-PDU regue. La
station maitre n’utilise pas ce champ.

Etat du réglage du numéro de nceud. 0 indique que le numéro est compris dans
la plage; 1 indique que le numéro est hors de la plage. Utilisation uniquement
avec myStatus-PDU transmis par la station esclave. La station esclave refléte
le bit 18 de la commande myStatus-PDU regue. La station maitre n’utilise pas
ce champ.

Etat de confirmation du parameétre de transmission cyclique. 0 indique que
I’état est confirmé; 1 indique que la confirmation est en cours.

Etat de maintien du paramétre de transmission cyclique. Les valeurs utilisées
sont conformes au Tableau 37.

et la
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Etat d’arrét pour raisons propres. 0 indique I’'absence d’arrét; 1 indique I'arrét
de la transmission cyclique pour des raisons autres que celles mentionnées ci-
dessus.

NOTE Par exemple, si une demande d’arrét est regue de la couche
application ou au démarrage.

Etat de déconnexion. 0 indique I'absence de déconnexion; 1 indique la
déconnexion. La station maitre n’utilise pas ce champ.

Réservé a un usage ultérieur. Utilise 0

Etat invalide du type/numéro de nceud. 0 indique que I'état est valide; 1 indique
que I'état est invalide. Utilisation uniqguement avec myStatus-PDU transmis par
la station esclave. Absence d’utilisation et définition sur O pour la station
maitre.

Bit 3:

Bit 2:

Bit 1:

Bit O:

Tableau 37 — Etat de maintien du parametre de transmission cyclique

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.

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 refléte le bit 17 de la commande
parameter-PDU regue. La station maitre n’utilise pas ce champ!

Erreur d'impossibilité de poursuivre la transmission cycliques 0 indique
I'absence d’erreur; 1 indique I'existence d’une erreur qui empéche de
poursuivre la transmission cyclique.

NOTE Par exemple, une erreur matérielle ou unéerreur de micrologiciel sur
son propre nceud.

Réservé a un usage ultérieur. La valeur est 0.

Valeur Description
001b Regu. Paramétre normal:
01Qb Non regu ou absengge*de correspondance d’'ID.
011b Confirmation encours.
100b Recgu. Erteur'de paramétre.
5.3.11.6 nodeStatus
La signification de chague bit est la suivante:

Bits 15..12: Pour usage ultérieur. La valeur du bit 15 et des bits 13..12 est 0.

Bits 11..10x Etat d’erreur d’application détaillé. Les valeurs sont définies dans le
Tableau 39.

Bits™9.:8: Etat de fonctionnement d’application détaillé. La station maitre et la station
locale utilisent les valeurs conformément au Tableau 38. Les bits sont en
option pour les stations esclaves (a I'exception de la station locale) et doivent
étre définis sur 0 en cas de non-utilisation.

Bit 7: Réservé a un usage ultérieur.

Bit 6: Etat d’activation/désactivation de réception transitoire. 0 indique la
désactivation de la réception; 1 indique I'activation de la réception.

Bits 5..4: Réservé a un usage ultérieur. La valeur est 0.

Bit 3: Etat d’erreur de taille. 0 indique que la taille est normale; 1 indique une erreur
de taille. Non utilisé et toujours défini sur O pour la station maitre et la station
locale. Les stations esclaves (a I’exception de la station locale) indiquent une
erreur de valeur si les données adressées a leur propre nceud ne sont pas
incluses dans le CyclicDataRY-PDU ou le CyclicDataRWw-PDU regu. La valeur
est toujours définie sur O pour les stations esclaves (a I'’exception de la station
locale) qui ne présentent pas de RY ou de RWw.

Bits 2..0: Réservé a un usage ultérieur. La valeur est 0.
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Tableau 38 — Etat de fonctionnement d’application détaillé

Valeur Description
0 Notification d’état de fonctionnement d’application détaillé non prise en charge
1 Application arrétée
2 Application en cours d’exécution
3 Utilisateur de I'application inexistant
Tableau 39 — Etat de détection d’erreur
Valeur Description
0 Pas d’erreur
1 Erreur mineure
2 Erreur majeure
3 Erreur grave
5.3.11.7 errorCode
Ce chpmp contient les codes des erreurs survenues au nivéau du nceud.

5.3.11
Ce ch

.8 portStatus

lamp indique I'état des quatre ports a 'aide~de quatre bits chacun. Les bits 3..0

bits 7..4 du premier octet indiquent I'état .du premier port et I'état du deuxiéme
respe
port e
La sig

ctivement; les bits 3..0 et les bits 7..4.du deuxiéme octet indiquent I'état du troi

t I’état du quatrieme port, respectivement. Le premier port est spécifié dans port
nification de chaque bit du premierioctet est la suivante:

Bits 7..6: Réservé a un_usage ultérieur. La valeur est 0.

Bits 5..4: Les valeurs utilisées sont conformes au Tableau 35.

Bits 3..2: Réservé a-un usage ultérieur. La valeur est 0.

Bits 1..0: Leswvaleurs utilisées sont conformes au Tableau 35.

.9 portStatistics

amp contient les informations statistiques des quatre ports, avec quatre bits ch
ts,3..0 et les bits 7..4 du premier octet indiquent I'état du premier port et I'é

iénI€ port, respectivement; les bits 3..0 et les bits 7..4 du deuxiéme octet indiquen

et les

port,
sieme
ndex.

acun.
fat du
I’état

dans

portindex. La signification de chaque bit du premier octet est la suivante. La valeur des
informations statistiques d’un port non existant est 0.
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Bit 7, 3: Réservé a un usage ultérieur. La valeur est 0.
Bit 6, 2: Indique la présence d’une erreur de temporisation de la réception d’'une token-

PDU. 0 indique I'absence d’erreur; 1 indique une erreur. Si le nceud recgoit une
token-PDU adressé a son propre nceud, commence la transmission tout en
maintenant le jeton, puis recoit une token-PDU présentant la méme valeur
tokenSeqNumber, une erreur de temporisation de réception a lieu. L’erreur est
annulée si une token-PDU avec une valeur tokenSeqNumber différente est
regu ou si le nceud passe a un état indéterminé de ChannelGroup.

Bit 5, 1: Indique la détection d’une duplication d’autorité de transmission. 0 indique
I’'absence de détection; 1 indique une détection. Une détection a lieu si le
nceud détient le jeton et si une PDU autre que persuasion-PDU, testData-PDU,
testDataAck-PDU, setup-PDU, setupAck-PDU et token-PDU est regue.

Bit4 Q- Indigue la présence d'une erreur de récention. 0 indique 'absence d'erreur: 4
y T T T T

5.3.11

Ce chpmp spécifie le numéro de port du premier port de portStatus et portStatistics.

5.3.11

Ce chpmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.11
Ce ch

statiop mafitre et la station esclave (pas la station locale) n’utilisent pas les bits

définig

5.3.11

Ce ch
d’'un 4
la staf
esclay

indique une erreur. Une erreur est indiquée si une erreur FCS, une erreur de
taille inférieure a la réception ou une erreur de taille supérieure a la réception
a lieu.

.10 portindex

.11 reserved

.12 cyclicSequenceNumber

sent sur 0. Les bits sont définis comme suit:

Bit 7: Identificateur de début1-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
n’est pas divisé. Un numéro de séquence divisé est dérivé par le biais d’une
soustraction Sequentielle, en commengant par la valeur du nombre de
divisions."Par exemple, un diviseur de 3 donne la séquence de numéros
suivante3, 2, 1.

.13 SlaveSpfEventinfo1.

vénement survenu spécifique aux stations esclaves. Dans myStatus-PDU transm

de foi

ou l'événement Qpénifiqlln aux stations esclaves est survenu

2019

amp est utilisé uniquement avec myStatus-RDU transmis par les stations localg¢s. La
et les

amp est_Gtilisé avec slaveSpfEventinfo2 si une station esclave avertit la station paitre

is par

ion maitre, le champ indique I'état de réception de I’événement spécifique aux stations
es,Dans myStatus-PDU transmis par une station esclave, le champ indique le npmbre

Lorsque la station maitre transmet le champ, la valeur utilisée est conforme au Tableau 40.
La valeur est 0x00 au démarrage et 0x01 une fois l'initialisation terminée. Si myStatus-PDU
est regu d’'une station esclave, une vérification est menée a bien pour déterminer si la valeur
slaveSpfEventinfo1 regue est différente de la valeur précédemment regue. Si tel est le cas, la
valeur passe a 0x02. Aprés I'enregistrement du code détaillé de I'événement spécifique aux
stations esclaves, indiqué par slaveSpfEventinfo2 dans le myStatus-PDU recgu, la valeur

passe

a 0x01.
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Tableau 40 — Etat de réception d’événement spécifique a une station esclave

Valeur Description
0x00 Etat initial
0x01 En attente de réception
0x02 Réception/enregistrement en cours
0x03..0xFF Utilisation indisponible

Si une station esclave transmet le champ, la valeur est 0x01..0xFF. Si la valeur

slave$pfEventinfo1 du myStatus-PDU recu de la station maitre est 0x01 et si la
slave$pfEventinfo2 a changé par rapport a la valeur précédente, la station esclavetra

de notivelles informations sur 'événement spécifique aux stations esclaves a la station
Si les| informations sur I’événement spécifique aux stations esclaves sont transmise
statiof maftre, le numéro incrémenté est a nouveau attribué a I'événement spécifiqu
statiofis esclaves a transmettre et enregistrer. La station esclave transmet l[@wvaleur my§

PDU

I'évén
5.3.11
Ce ch

d’un ¢

Dans
de ré
déma
proce

Dans
'évén

Pour |

5.3.11
Ce ch

5.3.11
Voir 5

ontenant le nombre d’occurrences attribué a slaveSpfEventinfo1 eb)le code déta
ement spécifique aux stations esclaves a enregistrer dans slaveSpfEventinfo2.

.14 SlaveSpfEventinfo2.

amp est utilisé avec slaveSpfEventinfo1 si une station _esclave avertit la station
vénement survenu spécifique aux stations esclaves,

myStatus-PDU transmis par la station maitre, 1€ champ contient la valeur du con
ception d’événements spécifiques aux stations esclaves. La valeur est 0x00
rage et 0x0001 une fois l'initialisation terminée. La valeur est incrémentée dés la
ssus de réception et d’enregistrement de\l'événement spécifique aux stations esclg

myStatus-PDU transmis par une:station esclave, la valeur spécifie le code déta
ement spécifique aux stations esclaves.

A méthode d’utilisation, voir/5.3.11.13.

.15 vendorSpfNodeinfo

bmp contient les informations sur le nceud spécifique au fournisseur.

.16 dcs

3.2.1%

taleur
smet

maitre.
5 a la
e aux
tatus-
llé de

maftre

npteur
DO au
fin du
ves.

llé de

5.3.12

E-(:yc"cnata-Pnll

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 a RWw,
0x83 (CyclicDataRY-PDU) a RY, 0x84 (CyclicDataRWr-PDU) a RWr et 0x85 (CyclicDataRX-

PDU)

a RX.

5.3.12.2 falArHeader

Voir 5

3.1,

5.3.12.3 segqNumber

Voir 5

3.11.2.
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5.3.12.4 bothEndsValidity

Ce champ indique si les quatre premiers octets et les quatre derniers octets de cycData sont
a refléter dans la mémoire partagée. La signification de chaque bit est la suivante:

Bit 7: Informations relatives a la validité du dernier octet. 1 indique la validité; 0
indique l'invalidité.

Bit 6: Informations relatives a la validité du deuxiéme octet par rapport au dernier. 1
indique la validité; 0 indique I'invalidité.

Bit 5: Informations relatives a la validité du troisiéme octet par rapport au dernier. 1
indique la validité; 0 indique I'invalidite.

Bit 4- Informations r. i

indique la validité; 0 indique I'invalidite.

Bit 3: Informations relatives a la validité du quatriéme octet par rapport au premier, 1
indique la validité; 0 indique l'invalidité.

Bit 2: Informations relatives a la validité du troisiéme octet par rapport au premier. 1
indique la validité; 0 indique l'invalidite.

Bit 1: Informations relatives a la validité du deuxiéme octet par rapport/au premier. 1
indique la validité; 0 indique I'invalidité.

Bit 0: Informations relatives a la validité du premier octet. 1 indique la validité; 0
indique I'invalidité.

5.3.12.5 cycDataSize
La signification de chaque bit est la suivante:

Bits 15..12: Réservé a un usage ultérieur.

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 chlamp spécifie I'adressecde*décalage a partir du début de RWw, Ry, RWr ou RX.
spéciffé par une valeur en unités de quatre octets. En d’autres termes, la valeur des bi
est 0.

5.3.12.7 reserved

Ce chpmp estréservé a un usage ultérieur. La valeur de chaque octet est 0x00.
5.3.12.8, \cycData

Ce champ contient fes donnees de RWWw, RY, RWF ou RX. Si 1es 16 octets ne so
remplis, le bourrage est de 0x00.

5.3.12.9 dcs

Voir 5.3.2.7.

5.3.13 Transient1-PDU

5.3.13.1 falArHeader

Voir 5

3.1,

Il est
s 1..0

t pas
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5.3.13.2 traMsgHeader

5.3.13.2.1 reserved

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.13.2.2 seqNumber

La sig

5.3.13

Ce c
0x00.

5.3.13

Ce ch

nification de chaque bit de ce champ est la suivante:

Bit 7: Indique si la PDU est la derniere PDU. Une valeur de 0 indique que la PDU
n’est pas la derniére PDU. Une valeur de 1 indique que la PDU est la derniére

[~V
Ll =AW N

Bits 6..0: Indique le nombre en cas de division des données.

.2.3 datald

OxFF. Les données transitoires divisées possédent le méme numeéro d’identificatio

2.4 wholeDataSize

bmp spécifie la quantité de données transitoires en unités d’octets.

5.3.13.2.5 offsetAddr

Ce ch

lamp spécifie I'adresse de décalage. Le champ est utilisé pour assembler les do

transifoires transmises aprés division. Dans la, premiére PDU, la valeur est 0x00. Da

PDU

suivantes, la position des données vis-a-vis de I'ensemble du volume des do

transi{oires est spécifiée par une adresse de décalage par rapport au début.

5.3.13.2.6 dataSize

Ce ch

hmp spécifie la taille des données transitoires en unités d’octets.

5.3.13.2.7 dataSubType

Ce ch
Voir 5

pmp spécifie le_sous-type de données. Les valeurs sont spécifiées dans le Table
3.1.2.

Tableau 41 — dataSupType de dataType (0x07)

namp contient le numéro d’identification des données transitoires. La plage est

Nn.

hnées
ns les
hnées

Au 41.

Valeur Description
0xQ000 Non applicable
0x0001 Réservé a un usage ultérieur
0x0002 Spécifique a un systéme
0x0003..0xFFFF Réservé a un usage ultérieur

5.3.13.3 data

5.3.13.3.1 Vue d’ensemble

Ce champ contient les données transitoires. La structure et la taille different en fonction du
dataType en 5.3.1.2 et du dataSubType en 5.3.13.2.7. Si la valeur wholeDataSize de
5.3.13.2.4 dépasse 1 466 octets, la taille des données transitoires est indiquée par la valeur
dataSize de 5.3.13.2.6 a partir du décalage indiqué par la valeur offsetAddr de 5.3.13.2.5. Si

les 16

octets ne sont pas remplis, le bourrage est de 0x00.
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5.3.13.3.2 FieldSpecificTransient
5.3.13.3.21 opHeader

La structure de opHeader est indiquée dans le Tableau 42.

Tableau 42 - FieldSpecificTransient opHeader

Champ Description

command spécifie le type de commande spécifique au champ. Les valeurs utilisées pour
chaque dataType et dataSubType sont conformes au Tableau 43. Pour le
dataType, voir 5.3.1.2 et pour le dataSubType, voir 5.3.13.2.7.

—

sujCommand spécifie le type de sous-commande. Les valeurs pour chaque commande 's0
conformes au Tableau 44.

rtn non utilisé, contient une valeur de 0x0000 si le type de sous-commande est
"demande" (request). Le champ contient une valeur de retour sile type de
sous-commande est "réponse" (response).

reserved1 Réservé a un usage ultérieur. La valeur de chaque octet,€st/0x00.

degtNetNumber Spécifie le numéro de réseau destination. 0 indique une.diffusion. Pour la
remise des informations relatives au nceud, la valeur 0-est utilisée.

degtNodeNumber Spécifie le numéro de noeud destination. OxFEFRF indique une diffusion. Pounla
remise des informations relatives au nceud, la®aleur OXFFFF est utilisée.

reserved?2 Réservé a un usage ultérieur. La valeur de,ehaque octet est 0x00.

srcNetNumber Spécifie le numéro de réseau source-de transmission.

srcNodeNumber Spécifie le numéro du nceud souree de transmission.

reserved3 Réservé a un usage ultérieurs ba valeur de chaque octet est 0x00.

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

Valeur Description
0xqQ0 Non applicable
oxQ1 Remise.des informations relatives au nceud (nodelnfoDist)
0xQ2 Réservé a un usage ultérieur
0x(3 Obtention d’informations statistiques (Statistiques)
0xQ4 Acquisition d’informations détaillées relatives au nceud (nodelnfoDetail)
0x(Q5..0xFF Réservé a un usage ultérieur
Tableau 44 — Type subCommand pour chaque type de commande
Valeur de Command Valeur Description
0x01 0x00 Demande
0x03 0x00 Demande
0x80 Réponse
0x04 0x00 Demande
0x80 Réponse

5.3.13.3.2.2 fSTraData

La structure de ce champ difféere en fonction de dataType et de dataSubType. Pour le type de
données, voir 5.3.1.2. Pour le sous-type de données, voir 5.3.13.2.7.
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La structure de la remise des informations relatives au noeud (Deliver node information) est
indiquée dans le Tableau 45.

Tableau 45 — Structure de la "Remise des informations relatives au nceud "

Champ Description
segqNumber contient le numéro de séquence de remise.
masterNetNumber contient le numéro de réseau de la station maitre.
masterDeviceType contient le numéro d’appareil de la station maitre.
masterModelCode contient le numéro de modéle de la station maitre. Le code du modéle est

SpecITique au fournisseur.

mapterVendorCode contient le code du fournisseur de la station maitre. Pour le code du
fournisseur, voir I'édition sur le profil de I'appareil.

maFterNodeType contient le type de nceud de la station maitre.

reslerved1 Réservé a un usage ultérieur.

malsterMacAddress contient 'adresse MAC de la station maitre.

reslervedZ Réservé a un usage ultérieur.

dataNum contient le nombre de remises d’informations refatives au nceud.

mepsage contient les informations relatives au noeud telles que spécifiées dans le
Tableau 46. Les informations relatives au noetd dont la quantité est indiquéd
dans dataNum sont continues.

Tableau 46 — Structure de la remise des informations relatives au nceud — mess3dge

Champ Description

nodeNumber contient le numéro de\nceud.

resgerved1 Réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

avgilableFuncs Voir 5.3.6.13!

resgerved?2 Réservéa‘un usage ultérieur. La valeur de chaque octet est 0x00.

netNumber contient le numéro de réseau.

DeyiceType contient le type d’appareil.

mogdelCode Voir 5.3.2.5.

verjdorCode Voir 5.3.2.4.

nodeType contient le type de nceud.

reserved3 Réservé a un usage ultérieur.

MACAddress contient 'adresse MAC.

reserved4 Réservé-auntusageuhiérieur—ta-veleurde-chagque-eoctetest-0x06

Il n’existe aucun champ pour la demande d’obtention d’informations statistiques. La structure
de l'obtention d’informations statistiques (Get statistical information) est indiquée dans le
Tableau 47.
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Tableau 47 — Structure de la réponse a une demande d’obtention d’informations
statistiques (Get statistical informantion response)

Champ Description

port1Mib1. Indique le nombre de trames en erreur HEC dans le port 1. Le nombre est le
nombre accumulé depuis les précédentes acquisitions.

port1Mib2. indique le nombre de trames d’erreur DCS/FCS du port 1. Le nombre est le
nombre accumulé depuis les précédentes acquisitions.

port1Mib3. indique le nombre de trames d’erreur de taille inférieure (28 octets) du port 1.
Le nombre est le nombre accumulé depuis les précédentes acquisitions.

port1Mib4. indique le nombre de trames transférées du port 1. Le nombre est le nombre
accumule depuis les préecédentes acquisitions.

port1Mib5. indique le nombre de trames remises par le port 1 a la couche supérieure. L¢
nombre est le nombre accumulé depuis les précédentes acquisitions:

pornt1Mib6. indique le nombre de trames rejetées en raison d’un tampon detransfert ple|n

dans le port 1. Le nombre est le nombre accumulé depuis les.précédentes
acquisitions.

port1Mib7. indique le nombre de trames remises a la couche supérieure et rejetées en
raison d’'un tampon plein dans le port 1. Le nombre est le nombre accumulé
depuis les précédentes acquisitions.

résFrvés Réservé a un usage ultérieur. La valeur de chaqué octet est 0x00.

porItZMib1. Indique le nombre de trames en erreur HEC dans le port 2. Le nombre est le
nombre accumulé depuis les précédentes acquisitions.

poft2Mib2. indique le nombre de trames d’erreurnDCS/FCS du port 2. Le nombre est le
nombre accumulé depuis les prégédentes acquisitions.

port2Mib3. indique le nombre de trames d’erreur de taille inférieure (28 octets) du port 3.
Le nombre est le nombre aceumulé depuis les précédentes acquisitions.

pornt2Mib4. indique le nombre de trames transférées du port 2. Le nombre est le nombre
accumulé depuis les précédentes acquisitions.

poft2Mib5. indique le nombre(de trames remises par le port 2 a la couche supérieure. L¢
nombre est le nombre accumulé depuis les précédentes acquisitions.

port2Mib6. indique le nombre de trames rejetées en raison d’'un tampon de transfert ple|n
dans le port 2. Le nombre est le nombre accumulé depuis les précédentes
acquisitions.

poft2Mib7. 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.

heglthStatusNum indique le nombre de données d’état de robustesse. La plage de valeurs est
0..128.

heglthStatus indique I’état de robustesse. Les informations sur I’état de robustesse dont I¢

nombre est indiqué dans healthStatusNum sont continues. Cette valeur est
spécifique a un fournisseur.

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.
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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.
rxSize Voir 5.3.6.10.
rwrSize Voir 5.3.6.11.
reserved1 Réservé a un usage ultérieur. La valeur de chaque octet est 0x00.
ports ladigue-te-nombro-de-ports-
tokpnKeepTime Voir 5.3.4.7.
nefBehaviour Voir 5.3.5.7.
nodelnfo Voir 5.3.6.2.
fw\fersion Indique la version du micrologiciel ("firmware") du réseau.
DeyiceType contient le type d’appareil.
mopelCode contient le code du modéle.

verjdorCode

contient le code du fournisseur.

res

erved2

Réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

mo|

HelName

contient le nom du modéle.

verjdorName

contient le nom du fournisseur.

conjtinfo

contient I'indicateur d’informations® 1 indique que les informations pertinentg
sont contenues dans les champs qui suivent. 0 indique qu’aucune information
pertinente ne suit.

[

contFwVersion

conitient la version du'micrologiciel ("firmware") du contrdleur.

corntDeviceType

contient le type d’appareil du contréleur.

corjtModelCode

contient le code~du modéle de contrbleur.

contVendorCode

contient le, cade du fournisseur du contréleur.

res

erved3

Réseryé.a un usage ultérieur. La valeur de chaque octet est 0x00.

contModelName

contient le nom du modéle du contréleur.

coritVendorName

contient le nom du fournisseur du contréleur.

cor

tVendorSpecificlnfo

contient les informations sur I'appareil spécifiques a un fournisseur.

cor

tAvailableFunes

contient la disponibilité du mode étendu de transmission.
e 0x00: le mode de transmission étendu n’est pas disponible.

e 0x01: le mode de transmission étendu est disponible.

5.3.14 TransientAck-PDU

5.3.14.1

Voir 5

5.3.14.2

3.1,

acks

falArHeader

Ce champ spécifie le nombre de ackData. La valeur est 1.

5.3.14.3
5.3.14.3.1

ackData

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 ultérieur. 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 WMMMWMM& : 2fini i
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-transientData-PDU r
indiquje un résultat normal; une valeur autre que 0 indique le code d’erreufr.en cas d’ano

5.3.14.4 dcs

Voir 5

3.2.7.

5.3.14 Transient2-PDU

5.3.19.1 falArHeader

Voir 5

3.1.

5.3.19.2 |

Ce ch

amp spécifie la longueur des données de fno a data (en octets).

5.3.19.3 reserved

- Si le

cu. 0
alie.

Ce chpmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.
5.3.194 tp
La sighification de ¢haque bit de ce champ est la suivante:
Bits 7..4« Indique le type. La valeur est 0.
Bits.-3\.0: Indique le numéro de séquence.
5.3.15.5 fno

La sig

nification 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 commengant 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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5.3.15.6 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 exigée. Si la valeur est 1, cela signifie qu’aucune
trame de réponse n’est nécessaire.

Bits 5-0: Réservé a un usage ultérieur.

5.3.15-7+—4da

Ce chpmp spécifie le numéro de nceud du nceud qui procéde au transfert dans le réseay local
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.

5.3.19.9 dat

Ce chpmp spécifie le type d’application de destination. La valeur est fixée a 0x22.

5.3.19.10 sat

Ce chpmp indique le type d’application source. La valeur est fixée a 0x22.

5.3.19.11 dmf

Ce chpmp spécifie la destination du module* d’exécution. Les valeurs utilisées sont confprmes
au Tapleau 49.

Tableau 49 ~/Spécification du module d’exécution

Valeur Description
0xQ0 Au sein du module
0xQ1 Au sein du contrdleur
0x(Q2 Réservé a un usage ultérieur
0xQ3..0xFF Au sein d’un autre module
5.3.19.12/ 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 nceud 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 noeud du nceud de destination cible de l'autre réseau
pendant le transfert.
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.15 did
nification 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.
.16 sna

mp indigue le numéro de réseau du nceud source de démarrage. La plage de v

leurs

est O
spécif

5.3.19

Ce ch
pendq

5.3.15

La sig

5.3.15

Ce ch

5.3.15

Ce ch

00..0xEF et OxFE. 0x00 indique qu’aucun réseau n’est spécifié; OxFE indid
cation du réseau par défaut.

17 ss

amp indique le numéro de nceud du nceud source de transmission-de l'autre r

nt le transfert.
.18 sid
nification de chaque bit de ce champ est la suivante:
Bits 15..10: Zone de spécification du systéme. Stocke‘e numéro du nceud source de
démarrage.
Bits 9..0: Indique le numéro d’identification source de démarrage.
A9 M

bmp spécifie la longueur des données (en unités d’octets) de ct a data.

.20 ct

bmp spécifie le type de(commande. Les valeurs utilisées sont conformes au Table

Tableau 50 — Type de commande

ue la

Eseau

hu 50.

Valeur Description
0xqQ0 Non applicable
0x(Q1..0x03 Réservé a un usage ultérieur
0xQ4 Obtenir info d’accés mémoire
O0xCG5—-6x6+ Réservéatntusagetitériett
0x08 Run (Exécution)
0x09 STOP (Arrét=
0x0A..0x0F Réservé a un usage ultérieur
0x10 Lire mémoire
0x11 Réservé a un usage ultérieur
0x12 Ecriture dans la mémoire
0x13..0x5F Réservé a un usage ultérieur
0x60..0x7F Spécifique au fournisseur
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5.3.15.21 rsv

Réservé a un usage ultérieur.

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.

5.3.14.23 rsts

Ce cHamp est utilisé pour les réponses uniquement. La signification de chaque bit

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’avertissement; 1 indique une erreur
majeure.
Bits 6..0: Code d’erreur

5.3.19.24 data
Voir 5{2.12.23.

5.3.15.25 dcs
Voir 5{3.2.7.

5.3.14q ParamCheck-PDU
5.3.16.1 falArHeader

Voir 5/3.1.

5.3.16.2 reserved1

Ce chlamp est._réservé a un usage ultérieur. La valeur des premier, deuxiéme et qua

octets| est,0x00. La valeur des bits 0..3 du troisieme octet est 0.

est la

rieme

5.3.16ﬁ—p'a'ramiu'
5.3.16.3.1 Vue d’ensemble

Ce champ contient I'identification du parameétre. Une valeur de 0 indique une instruction de

rejet de paramétre.
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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)

Bits 15..12 Année (dizaines)
Bits 11..8 Année (unités)
Bits 7..4 Année (milliers)
Bits 3..0 Année (centaines)

5.3.19.3.3 timeNodeld

La sighification 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 contrdle

Ce champ contient la valeur sum-check) des parameétres communs détenus par la gtation
maitrqg.

5.3.14.4 reserved3

Ce chpmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.16.5 dcs
Voir 5{3.2.7.

5.3.171 Parameter-PDU

5.3.17.1</ falArHeader

Voir 5.3.1.

5.3.17.2 paramSetFlag
Ce champ contient la spécification du paramétre. La signification de chaque bit est la suivante:

Bits 7..3: Réservé a un usage ultérieur. La valeur est 0.

Bit 2: Réglage du paramétre commun. 0 indique que le paramétre 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 nceud et du numéro de réseau. 0 indique que le
paramétre n’est pas valide; 1 indique que le paramétre est valide.


https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

IEC 61158-6-23:2019 © |IEC 2019 - 335 -

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 parametre invalide.

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 ch

5.3.17
5.3.17

amp spécifie la valeur de réglage du numéro de nceud.

.4 cmdOrder

4.1 Vue d’ensemble

Ce ch
pas u

5.3.17

La sig

mp est utilisé si le bit 1 de paramSetFlag indique un paramétre‘valide. Le chamy
ilisé et la valeur est 0 si paramSetFlag indique un paramétre inyvalide.

.42 CMD
nification de chaque bit des éléments de ce champ/est’la suivante:

Bits 23..20: Réservé a un usage ultérieur. La valeuf est 0.

Bit 19: Instruction d’arrét de transmissian.cyclique causée par I’évaluation de la
station maitre. 0 indique I'activation; 1 indique la désactivation. La station
maitre envoie cette instructionaux stations esclaves. La station esclave reflete
I’état d’instruction dans le bit-15 du cyclicStatus du myStatus-PDU.

Bit 18: Instruction d’arrét de.transmission cyclique causée par un numéro de nceud
invalide. 0 indique I'activation; 1 indique la désactivation. La station maitre
envoie cette instruetion aux stations esclaves. La station esclave reflete I'état
d’instruction dans.e bit 3 du cyclicStatus du myStatus-PDU.

Bit 17: Instruction.d’arrét de transmission cyclique causée par un numéro de noeud
dupliqué( 0,indique I'activation; 1 indique la désactivation. La station maitre
envoie.cette instruction aux stations esclaves. La station esclave refléte I'état
d’instruction dans le bit 13 du cyclicStatus du myStatus-PDU.

Bit 16: Réglage de nceud réservé. 0 indique que le nceud est un nceud réservé; 1
indique que le nceud n’est pas un noeud réservé. La station maitre utilise ce
réglage en cas de spécification d’une station esclave comme nceud réservé.
Une station esclave spécifié¢e comme nceud réservé ne procede pas a une
transmission cyclique. La station esclave refléte I’état de ce réglage dans le
bit 2 du cyclicStatus du myStatus-PDU.

Bits, 15..5: Réservé a un usage ultérieur. La valeur est 0.

Bit“4: Indique si le type de noeud est valide, tel que déterminé par comparaison des

champs relatifs au type de nceud, a savoir le champ nodeType et le type de
station de la station. 0 indique que le type de nceud est invalide et que la
transmission cyclique n’est pas effectuée.

Bits 3..0: Réservé a un usage ultérieur. La valeur est 0.

5.3.17.4.3 nodeType

Voir 5

.3.1.3.3.

n'est
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.5 cyclicParameter

.5.1 Vue d’ensemble

2019

Ce champ est utilisé si le bit 2 de paramSetFlag indique un réglage. Le champ n’est pas

utiliseé

5.3.17

et la valeur est 0 si paramSetFlag indique une absence de réglage.

.5.2 paramld

Voir 5.3.16.3.

5.3.17

K3 reserved1

Ce ch

5.3.17

La sig

5.3.17

La sig

5.3.17

Ce cH
octets

valeus cycData du( cyclicDataRY-PDU présentant le numéro de séquence spécifi

rySeq

chevauchent plasieurs cyclicDataRY-PDU, les quatre derniers octets sont inclus da

dernig

bmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

.5.4 masterStatus

nification de chaque bit des éléments de ce champ est la suivante:

Bits 15..1: Réservé a un usage ultérieur. La valeur est 0.

Bit O: Fonction de garantie de nceud. 0 indique que le nceud n*est pas garanti; 1
indique que le noeud est garanti. Utilisation par la station maitre pour indiquer
a la station esclave si la station maitre posséde une/fonction de garantie de
nceud.

.5.5 rySeqNumber
nification de chaque bit des éléments de cexchamp est la suivante:

Bit 7: Réservé a un usage ultérieur: La valeur est 0.

Bits 6..0: Numéro de séquence de;cyclicDataRY-PDU a recevoir. La plage de valeurs est
1..127.

.5.6 ryBothEndsValidity

amp indique s’il canvient de refléter dans la mémoire partagée les quatre pre
et les quatre derniers octets de la zone spécifiée par ryDataSize et ryOffset da

Number. Si lés-valeurs ryDataSize et ryOffset sont spécifiées de sorte que les do

r cyclicDataRY-PDU.

La sig

nification de chaque bit est la suivante:

miers
hs les
e par
hnées
ns le

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 troisieme octet a partir de la fin activées. 1 indique I'activation;
0 indique la désactivation.

Bit 4: Informations du quatrieme octet a partir de la fin activées. 1 indique
I'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 a 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.
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Bit O: 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 I'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.

; amoire
partagée, avec le cyclicDataRY-PDU spécifié dans rySeqNumber comme débuty| peut
cher plusieurs cyclicDataRY-PDU.

5.3.17.5.8 ryOffset
Ce champ spécifie le début de la zone parmi les valeurs cycData du @yclicDataRY-RDU a

reflétgr dans la mémoire partagée, en octets depuis le début de cycData. La valepr est
spécifijée en unités de quatre octets.

En fonction des valeurs de ryDataSize et ryOffset, la valéeur” reflétée dans la médmoire
partagdée, avec le cyclicDataRY-PDU spécifié dans rySeqNumber comme début,| peut
chevaucher plusieurs cyclicDataRY-PDU.

5.3.17.5.9 reserved2

Ce chpmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.17.5.10 rwwSeqNumber

Ce chpmp est défini comme suit:

Bit 7: Réservé a unwusage ultérieur. La valeur est 0.
Bits 6..0: Numéro desséquence du cyclicDataRWw-PDU a recevoir. La plage de valeurs
est 1..127.

5.3.171.5.11 reserved3

Ce chpmp est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.17.5.12 ~rwwDataSize

Ce champ spécifie la taille parmi les valeurs cycData du cyclicDataRY-PDU présentant le

numéro de séquence spécifié dans rwwSeqNumber a refléter dans la mémoire partagée a
partir de I’adresse spécifiée par rwwOffset. 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 rwwSegqNumber comme début, peut
chevaucher plusieurs cyclicDataRWw-PDU.

5.3.17.5.13 rwwOffset

Ce champ spécifie le début de la zone a refléter dans la mémoire partagée parmi les valeurs
cycData du cyclicDataRWw-PDU présentant le numéro de séquence spécifié dans
rwwSeqNumber, avec un décalage par rapport au début de cycData. La valeur est spécifiée
en unités de quatre octets.
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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

cheva

ucher plusieurs cyclicDataRWw-PDU.

5.3.17.5.14 reserved4

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.17.5.15 rxBothEndsValidity

Ce champ spécifie si les quatre premiers octets et les quatre derniers octets de la zone

spécifj
ifuent la zone reflétée depuis la mémoire partagée.

La sig

5.3.17
Ce ch
mémo
premi
inclus

5.3.17
Ce cH

nification 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. Nindique I'activation;
0 indique la désactivation.

Bit 5: Informations du troisiéme octet a partir de la fin activées. 1 indique I'activation;
0 indique la désactivation.

Bit 4: Informations du quatrieme octet a partir de la fin activées. 1 indique
I'activation; 0 indique la désactivation.

Bit 3: Informations du quatrieme octet a partirddt, début activées. 1 indique
I'activation; 0 indique la désactivation{

Bit 2: Informations du troisiéme octet § 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 O: Informations de I'octet (initial activées. 1 indique I'activation; 0 indique la
désactivation.

.5.16 rxDataSize
amp spécifie la taille des données de cycData du cyclicDataRY-PDU reflétées
ire partagée a laide de l'adresse spécifiée dans rxOffset comme début. Les

prs octets et 1ésyQuatre derniers octets spécifiés dans rxBothEndsValidity sont
dans la taille:

.5.17 ~rxOffset

amp-spécifie le début de la zone parmi les valeurs cycData du cyclicDataR

reflété
en uni

tés de quatre octets. La valeur des bits 1..0 est 0.

5.3.17.5.18 reserved>5

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.17.5.19 rwrDataSize

(-PDU

par la
uatre
aussi

-PDU

cifiée

Ce champ indique la taille parmi les valeurs cycData du cyclicDataRY-PDU reflété par la
mémoire partagée a l'aide de I'adresse spécifiée par rwrOffset comme début. La valeur est

spécif

iée en unités de quatre octets.
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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 en 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 ultérieur. La valeur de chaque octet est 0x00.

5.3.17.5.22 masterWatchTimer

Ce ch

5.3.17

Ce ch

5.3.17

Ce ch
octets

bmp spécifie la valeur de réglage de MasterWatchTimer.
Bit 15: Réservé a un usage ultérieur. 0 est utilisé.
Bits 14..0: Valeur de réglage de MasterWatchTimer. La plage de valeurs est 1.(32767.

L'unité est 400 ps.

.5.23 reserved?7

bmp est réservé a un usage ultérieur. La valeur de chaque‘actet est 0x00.

.5.24 cmRyBothEndsValidity

amp spécifie s’il convient de refléter dans la-mémoire partagée les quatre pre

dans |
statio

donndes chevauchent plusieurs cyclicDataRY-PDU, les quatre derniers octets sont

dans |

La sig

et les quatre derniers octets de la zone spécifiée par cmRyDataSize et cmRy
s valeurs RY transmises par la station maitre. Le champ est utilisé uniquement a
locale. Si les valeurs cmRyDataSize et>cmRyOffset sont spécifiées de sorte q

dernier cyclicDataRY-PDU.

nification 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 troisieme octet a partir de la fin activées. 1 indique I'activation;
0 indique la désactivation.

Bit 4: Informations du quatriéme octet a partir de la fin activées. 1 indique
I'activation; 0 indique la désactivation.

Bit 3: Informations du quatriéme octet a partir du début activées. 1 indique
I'activation; 0 indique la désactivation.

Bif'2: Informations du troisiéme octet 3 partir du début activées. 1 indique

miers
ODffset
vec la
e les
inclus

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 O: Informations de I'octet initial activées. 1 indique I'activation; 0 indique la
désactivation.

5.3.17.5.25 cmRyDataSize

Ce champ spécifie la taille des données a refléter dans la mémoire partagée parmi les valeurs
RY transmises par la station maitre, depuis I'adresse précisée dans cmRyOffset. Les quatre
premiers octets et les quatre derniers octets spécifiés dans cmRyBothEndsValidity sont aussi

inclus

dans la taille. Ce champ est utilisé par la station locale uniquement.
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5.3.17.5.26 cmRyOffset

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 ultérieur. La valeur de chaque octet est 0x00.

5.3.17.5.28 cmRwwDataSize

Ce chhmp spécifie la taille parmi les valeurs RWw transmises par la station maftre ax

dans
spéciff

5.3.17

Ce ch
RWw
valeur

uniquement.

5.3.17
Ce ch

5.3.17.5.31 cmRxBothEndsValidity

Ce cHamp spécifie si les quatre premiers *octets et les quatre derniers octets de Iq
spéciffée par cmRxDataSize et cmRxOffset parmi les valeurs RX a recevoir par la {
maitrg depuis une station esclave et construites au niveau de la station maitre sont a r

dans

valeuls cmRyDataSize et cmRyOffset sont spécifiées de sorte que les données cheval

plusie
cyclic

La sig

la mémoire partagée, depuis l'adresse précisée dans cmRwwOffset. La~vale

.5.29 cmRwwOffset

amp spécifie le début de la zone a refléter dans la mémoire partagée parmi les v
transmises par la station maftre, avec un décalage par rapport ‘au début de RW
est spécifiée en unités de quatre octets. Le champ est_ufilisé par la station

.5.30 reserved9

bmp est réservé a un usage ultérieur. La valeur-de/chaque octet est 0x00.

a mémoire partagée. Le champ' est utilisé par la station locale uniquement.

urs cyclicDataRX-PDU, . les™ quatre derniers octets sont inclus dans le d
DataRX-PDU.

nification de chague'bit est la suivante:
Bit 7: Ihformations 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 troisieme octet a partir de la fin activées. 1 indique I'activation;
0 indique la désactivation.

€e en unités de quatre octets. Le champ est utilisé par la station locale uniguement.

pfléter
Ir est

Bleurs
w. La
locale

zone
tation
pfléter
Si les
chent
ernier

Bit 4: Informations du quatrieme octet a partir de la fin activées. 1 indique
I'activation; 0 indique la désactivation.

Bit 3: Informations du quatriéme octet a partir du début activées. 1 indique
I'activation; 0 indique la désactivation.

Bit 2: Informations du troisieme octet a 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 O: Informations de I'octet initial activées. 1 indique I'activation; 0 indique la
désactivation.
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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 maftre et construites au niveau de la
station maftre, depuis '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 uniqguement.

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

statioi maitre, en octets depuis le début de RX. Le champ est utilisé par la station

uniqu

5.3.17
Ce ch

5.3.17

Ce ch
RWr

statio
locale

5.3.17

ment. La valeur est spécifiée en unités de quatre octets. La valeur des bits 1..0.€

.5.34 reserved10

bmp est réservé a un usage ultérieur. La valeur de chaque octet est,0x00.

.5.35 cmRwrDataSize

bmp spécifie la taille des données a refléter dans la mémeoire partagée parmi les v
ransmises par une station esclave a la station maftrengét’ construites au niveau

maitre, depuis 'adresse précisée par cmRwrOffset..Le champ est utilisé par la g
uniquement.

.5.36 cmRwrOffset

Ce ch

mp spécifie le début de la zone a refléter dans la mémoire partagée parmi les v

RWr fransmises par une station esclave a.la“station maitre et construites au niveau
statiopf mafitre, avec un décalage par rappoert au début de RWr. Ce champ est utilisé
locale uniquement. La valeur est/spécifiée en unités de quatre octets. La valelr des

statio
bits 1.

5.3.17

Voir 5

5.3.18
5.3.18
Voir 5

.0 est 0.

.6 dcs

3.2.7.

Timer-PDU
.1 falArHeader

3.1.

locale
5t 0.

leurs
de la
tation

Bleurs
de la
par la

5.3.18

.2</time

Ce champ contient la valeur du temporisateur en unités de 15,258 789 062 5 ps, en utilisant

le 1er

janvier 2000, 00:00:00 comme point de référence.

5.3.18.3 reserved

Ce champ est réservé a un usage ultérieur. La valeur de chaque octet est 0x00.

5.3.18.4 dcs

Voir 5

3.2.7.
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6 Structure du diagramme d’états de protocole FAL
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Le diagramme d’états de protocole FAL comprend trois diagrammes d’états de protocole, tel
que représenté a la Figure 17. Un diagramme d’états de protocole comprend, dans l'ordre
depuis le cbdté couche liaison de données, un diagramme d’états de protocole de mapping de
liaison de données (DMPM), un diagramme d’états de protocole de mapping d’application
(ARPM) et un diagramme d’états de protocole de services de la FAL (FSPM).

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 'ARPM et a

converlir ces dernieres en primitives de service de [a FAL el a les tTransmelire aux utilis

de la FAL.

Le réle de TARPM consiste a convertir les primitives de service entre ’ARPM etile DMP.

Le réle du DMPM est le mapping dans la couche de liaison de données.

FAL

FAL Service FAL Service
Req/Res Primitives Ind/Cnf Primitives
FSPM

ARPM Service ARPM Service
Reqg/Res Primitives Ind/Cnf Primitives
ARPM

DMPM Service DMPM Service
Req/Res Primitives Ind/Cnf Primitives
DMPM

DL-Service
Req/Res Primitives

DL Service
Ind/Cnf Primitives

Data link layer

teurs

Angtais

Francais

FAL Service

Services FAL

Req/Res Primitives

Primitives Req/Res

Ind/Cnf Primitives

Primitives Ind/Cnf

ARPM Service

Service ARPM

DMPM Service

Service DMPM

DL Service 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  FSPM de type C

7.2.1 Vue d’ensemble

Le FSPM r\nmprnnd trois Hingrnmmoe détats de rr_\rnfnr\nln' donndes r\\]lr\liqllne, données
acycliques et gestion. La relation entre les machines de protocole est représentég a la
Figurg 18.
4
Management
A A
A 4 A 4 l T \ 4
Acyclic Data Cyclic Data
A A
A 4 Y. A 4
Anglais Frangais
FSPM FSPM
Management Gestion
\cyclic Data Données acycliques
Cyclic Data Données cycliques
ARPM ARPM
Figure 18 — Structure du FSPM de type C
Les primitives 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
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Les primitives suivantes sont envoyées par le FSPM a l'utilisateur de la FAL.

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
7.2.2.1 Données cycliques

La depcription détaillée du diagramme d’états des données cycliques est indiquée dans le
Tableau 51.

Tableau 51 — Table d’états des données cycliques

E Etat actuel Evénement /Condition => Action Etat suivanpt

ACTIVE Write Cyclic Datadeq ACTIVE
=>
Update BitCM Data and)WordCM Data;
CT Update.req

Y ACTIVE CT Update.ind ACTIVE
=>

Update Bit€M*Data or WordCM Data.
ACTIVE Read Cyclic Data.req ACTIVE

=>

Read Cycli¢ Data.cnf(BitCM Data, WordCM Data)

7.2.2.2 Données acycliques

La ddscription détaillée«du diagramme d’états des données acycliques (Acyclic Datp) est
indiquée dans le Tableau 52.

Tableau 52 — Table d’états des données acycliques (Acyclic data)

1 Etat actuel Evénement /Condition => Action Etat suivapt
ACTIVE Send Parameter 1.req ACTIVE
AT b;:d.req
2 ACTIVE AC Send.ind(Data) ACTIVE

/ Command == Send Parameter 1
=>
Send Parameter 1.ind

3 ACTIVE Send Parameter 2.req ACTIVE
=>
AC Send.req
4 ACTIVE AC Send.ind(Data) ACTIVE

/ Command == Send Parameter 2
=>
Send Parameter 2.ind
5 ACTIVE Get System Info.req ACTIVE

=>

AC Send.req
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# Etat actuel Evénement /Condition => Action Etat suivant

6 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Get System Info
=>

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

ACTIVE Get Memory Access Info.req ACTIVE
=>
AC Send.req
1P ACTIVE AC Send.ind(Data) ACTIVE

/ Command == Get Memory Access Info
=>
Get Memory Access Info.ind;

il ACTIVE Get Memory Access Info.rsp ACTIVE
=>
AC Send.rsp
1R ACTIVE AC Send.cnf(Data) ACTIVE

/ Command == Get Memory Access\nfo
=>
Get Memory Access Info.cnf

1B ACTIVE Run.reg ACTIVE
=>

AC Send.req

1@ ACTIVE AC Send.ind(Data) ACTIVE
/ Gomdmand == Run
=>

Run.ind

1P ACTIVE Run.rsp ACTIVE
=>

AC Send.rsp

16 ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Run
=>
Run.cnf

1 ACTIVE Stop.req ACTIVE
=>

AC Send.req

1B ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Stop
=>

Stop.ind

18 ACTIVE Stop rsp ACTIVE
=>
AC Send.rsp

20 ACTIVE AC Send.cnf(Data) 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
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# Etat actuel Evénement /Condition => Action Etat suivant
24 ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Line Test
Line 'F;st.cnf
25 ACTIVE Read Memory.req ACTIVE
AC S;:d.req
26 ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Read Memory
Read M;Tnory.ind
2 ACTIVE Read Memory.rsp ACTIVE
AC S;:d.rsp
2B ACTIVE AC Send.cnf(Data) ACTIVE
/ Command == Read Memory
Read M;:nory.cnf
2p ACTIVE Write Memory.req ACTIVE
AC S;:d.req
3p ACTIVE AC Send.ind(Data) ACTIVE
/ Command == Write Mempory.
Write M;Tnory.ind
3 ACTIVE Write Memorysrsp ACTIVE
AC S;:d.rsp
3R ACTIVE AC Send.cnf(Data) ACTIVE
/ Command’== Write Memory
Write M;r>‘nory.cnf
7.2.2.3 Gestion
La degcription détaillée du diagramme d’états de gestion (Management) est indiquée dpns le
Tablegu 53.
Tableau 53 — Table d’états de Management (gestion)
1 Etat’actuel Evénement /Condition => Action Etat suivapt
ACTIVE Get Attribute.req ACTIVE
Get Att;i;ute.ind
ACTINE Get AHrihufn_rep ACTINE
Get Att;i;ute.cnf
3 ACTIVE Set Attribute.req ACTIVE
Set Att;i;ute.ind
4 ACTIVE Set Attribute.rsp ACTIVE
Set Att;i;ute.cnf
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7.3 FSPMde type F
7.3.1 Vue d’ensemble

Le FSPM comprend cinqg 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 représentée a la
Figure 19. La ligne continue représente un probléeme de service et la ligne en pointillés
représente une liaison entre les machines de protocole qui utilisent notamment des
parameétres

A A A A A
FSPM !
Management
I I ) I
Cyclic Data| |Acyclic Data Synchronization | | Measurement
7 K 7'y y
v Y Y y v
ARPM
Anglais Francgais
FSPM FSPM
Management Gestion
Cyclic Data Dennées cycliques
\cyclic Data Données acycliques
Bynchronization Synchronisation
Measurement Mesure
ARPM ARPM
Figure 19 — Structure du FSPM de type F
Les pfimitives suivantes”’sont envoyées par l'utilisateur de la FAL au FSPM.
RX_Ld.req
RX_Sgt.req
RX_Rpset.req
RX_Readireq

RX_Write.req
RY_Ld.req
RY_Set.req
RY_Reset.req
RY_Read.req
RY_Write.req
RWr_Ld.req
RWr_Set.req
RWr_Reset.req
RWr_Read.req
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RWr_Write.req
RWw_Ld.req
RWw_Set.req
RWw_Reset.req
RWw_Read.req
RWw_Write.req
Get Attribute.req
Set Attribute.req

Get Memory-Aeccesstnforeq
Get Memory Access Info.rsp
Run.req
Run.rgp
Stop.req

Stop.nsp

Read Memory.req

Read Memory.rsp

Write Memory.req

Write Memory.rsp
Vendqr Command.req
Vendqr Command.rsp
Distrijute 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 D3gta ND.rsp

Start Measure.req

Get Offset.req

Les primitives suivantes sont envoyées par le FSPM a l'utilisateur de la FAL.

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 Attribute.cnf
Set Attribute.cnf
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Get Memory Access Info.ind
Get Memory Access Info.cnf
Run.ind

Run.cnf

Stop.ind

Stop.cnf

Read Memory.ind

Read Memory.cnf

Write Memory-ind

Write Memory.cnf
Vendgqr Command.ind
Vendqr Command.cnf
Distriute Node Info.ind
Get Siatistics.ind

Get Siatistics.cnf

Get Npde Info Detail.ind
Get Npde Info Detail.cnf
AC Data.ind

AC Da3ta.cnf

AC D4ta ND.ind

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

Get Offset.cnf

7.3.2 FSPM
7.3.2.1 Données cycliques

La depcription détailléedu diagramme d’états des données cycliques est indiquée dans le
Tablequ 54.



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

- 350 - IEC 61158-6-23:2019 © |IEC 2019

Tableau 54 — Table d’états des données cycliques

# Etat actuel Evénement/Condition => Action Etat suivant

1 ACTIVE Ld.req(Type, Address) ACTIVE
=>

Ld.cnf(Data)
2 ACTIVE Set.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)

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.cnf(Data)

L 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, Sizey Data)
¢ ACTIVE CT Update.ind(Type, Offset, Size, Data) ACTIVE

=>
met a jour les valeurs RX, RY, RY, RWr, ou RWw spécifiées
dans le Type.

7.3.2.2 Données acycliques

La degscription détaillée du diagramme diétats des données acycliques (Acyclic Datp) est
indiquiée dans le Tableau 55.

Tableau 55 — Table d’états des données acycliques (Acyclic data)

1 Etat actuel Evénement/Condition => Action Etat suivant
ACTIVE Get Memory Access Info.req ACTIVE
AC S;:d.req
y ACTIVE AC Send./ind(Data) ACTIVE

Command == Get Memory Access Info
=>
Get Memory Access Info.ind;

ACTIVE Get Memory Access Info.rsp ACTIVE
==
AC Send.rsp
4 ACTIVE AC Send.cnf(Data) ACTIVE
/

Command == Get Memory Access Info
=>
Get Memory Access Info.cnf

5 ACTIVE Run.req ACTIVE
=>
AC Send.req
6 ACTIVE AC Send.ind(Data) ACTIVE

/
Command == Run
=>

Run.ind
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# Etat actuel Evénement/Condition => Action Etat suivant

7 ACTIVE Run.rsp ACTIVE
AC S;:d.rsp

8 ACTIVE AC Send./ind(Data) ACTIVE

Command == Run

&& Request type == Server Response
=>

Run.cnf
9 ACTIVE Stop.req ACTIVE
=>
AC SUII\J IU\1
10 ACTIVE AC Send.ind(Data) ACTWVE
/

Command == Stop
&& Request type == Client Response
=>

Stop.ind
1 ACTIVE Stop.rsp ACTIVE
AC S;:d.rsp
1P ACTIVE AC Send./cnf(Data) ACTIVE

Command == Stop
&& Request type == Server R€sponse

=>

Stop.cnf
1B ACTIVE Read Memory.req ACTIVE
AC S;:d.req
1% ACTIVE AC Send./ind(Data) ACTIVE

Command == Read Memory
&& Request type == Client Request
=>

Read Memory.ind

16 ACTIVE Read Memory.rsp ACTIVE
=>
AC Send.rsp
16 ACTIVE AC Send.ind(Data) ACTIVE
/

Command == Read Memory
&& Request type == Server Response
=>
Read Memory.cnf

1|7 ACTIVE Wirte Memory.req ACTIVE
=>
AC Send.req
1 ACTIVE AC Send.ind(Data) ACTIVE

/
Command == Write Memory
&& Request type == Client Request
=>

Write Memory.ind

19 ACTIVE Write Memory.rsp ACTIVE
=>
AC Send.rsp
20 ACTIVE AC Send.cnf(Data) ACTIVE
/

Command == Write Memory
&& Request type == Server Response
=>
Write Memory.cnf



https://iecnorm.com/api/?name=40e6e5ea63e929c4e897b13bc1a3f303

- 352 - IEC 61158-6-23:2019 © |IEC 2019

Etat actuel

Evénement/Condition => Action

Etat suivant

ACTIVE

Vendor Command.req
=>

AC Send.req

ACTIVE

22

ACTIVE

AC Send.ind(Data)
/

Command == Vendor Command
&& Request type == Client Request
=>
Vendor Command.ind

ACTIVE

23

ACTIVE

Vendor Command.rsp
=>

ACTIVE

ACC ol
o oehaTTSP

ACTIVE

AC Send.cnf(Data)
/

Command == Vendor Command
&& Request type == Server Response
=>
Vendor Command.cnf

ACTIVE

ACTIVE

Distribute Node Info.req
=>

AC Send.req

ACTIVE

ACTIVE

AC Send.ind(Data)
/

Command == Distribute Node Info
=>
Distribute Node Infgind

ACTIVE

ACTIVE

Get Statistics.req
=>

AC Send.req

ACTIVE

ACTIVE

AC Send.ind(Data)
/

Commanhd == Get Statistics
&& Reguest type == Client Request
=>
Get Statistics.ind

ACTIVE

ACTIVE

Get Statistics.rsp
=>

AC Send.rsp

ACTIVE

ACTIVE

AC Send.ind(Data)
/

Command == Get Statistics
&& Request type == Server Response
=>

Get Statistics.cnf

ACTIVE

ACTIVE

Get Node Info Detail.req
=>

AC Send.req

ACTIVE

ACTIVE

AC Send.ind(Data)

ACTIVE

/
Command == Get Node Info Detail
&& Request type == Client Request
=>

Get Node Info Detail.ind

33

ACTIVE

Get Node Info Detail.rsp
=>

AC Send.rsp

ACTIVE

34

ACTIVE

AC Send.ind(Data)
/

Command == Get Node Info Detail
&& Request type == Server Response
=>

Get Node Info Detail.cnf

ACTIVE

35

ACTIVE

AC Data.req
=>

AC Send.req

ACTIVE
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# Etat actuel Evénement/Condition => Action Etat suivant
36 ACTIVE AC Data ND.req ACTIVE
=>
AC Send ND.req
37 ACTIVE AC Send.ind(Data) ACTIVE
/
Command == AC Data
&& Request type == Client Request
=>
AC Data.ind
38 ACTIVE AC Send.ind(Data) ACTIVE
/
&& Request type == Server Response
=>
AC Data.cnf
3p ACTIVE AC Data.rsp ACTIVE
=>
AC Send.req
4 ACTIVE AC Data ND.rsp ACTIVE
=>
AC Send ND.req
7.3.2.3 Gestion
La degcription détaillée du diagramme d’états de gestion,(Management) est indiquée dans le
Tableau 56.
Tableau 56 — Table d’états de"Management (gestion)
E Etat actuel Evénement/Condition => Action Etat suivapt
ACTIVE Get Attribute.req ACTIVE
=>
Get Attribute.cnf
2 ACTIVE Set Attribute.req ACTIVE
=>
Set Attribute.cnf
7.3.2.4 Synchronisation

La dgscription détaillée du diagramme d’états de Synchronization (synchronisatiof) est

indiquée dans le Tableau 57.

Tableau 57 — Table d’états de Synchronization (synchronisation)

E Etat actuel Evénement /Condition => Action Etat suivapt
1 ACTIVE Syncronous Trigger Internal.ind ACTIVE
=>
Syncronous Trigger.ind
7.3.2.5 Mesure

La description détaillée du diagramme d’états de Measurement (mesure) est indiquée dans le
Tableau 58.
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Tableau 58 — Table d’états de Measurement (mesure)
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# Etat actuel Evénement /Condition => Action Etat suivant
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)
8 Machine protocolaire de relations entre applications (ARPM)
8.1 |ARPM de type C
8.1.1 Vue d’ensemble
L’ARHM comprend quatre sous-protocoles. La structure (de 'ARPM est représentéq a la
Figurg 20. La ligne continue représente un probleme.de service et la ligne en pointillés
reprégente une liaison entre les machines de protocole qui utilisent notamment des
parameétres.
FSPM
A A A A
A 4
Common Parameter Dist
A *
1
1
\ 4 A 4 % A 4
Acyclic Transmission Cyclic Transmission
¥ 7
1 1
1 1
A 4 A 4 A 4
Connection Control
¥ ARPM
A 4
DMPM
Anglais Francgais
FSPM FSPM

Common Parameter Dist

Distribution des paramétres communs

Acyclic Transmission

Transmission acyclique

Cyclic Transmission

Transmission cyclique

Connection Control

Contréle de connexion

ARPM

ARPM

DMPM

DMPM

Figure 20 — Structure de I’ARPM de type C
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8.1.2 Acyclic transmission (Transmission acyclique)
8.1.2.1 Définition de primitive

Le FSPM émet un service AC Send.req pour la transmission acyclique. La distribution des
paramétres communs émet un service ACParamSend.req pour la transmission acyclique. La
transmission acyclique émet un service ACSend.ind pour le FSPM. La transmission acyclique
émet un service ACParamSend.ind pour la distribution des paramétres communs.

8.1.2.2 Diagramme d’états de Acyclic transmission (transmission acyclique)

La description détaillée du diagramme d’états de transmission acyclique est indiquée dans le
Tablegu 59.

Tableau 59 — Table d’états de "Acyclic transmission" (transmission acyclique

E Etat actuel Evénement/Condition => Action Etat suivapt

IDLE / ACTicket == TRUE SENDER]
=>
SendCounter = MaxSend

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

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

SENDER / SendCounter 1= 0 && SENDER
length(RemainjngData) > 0 &&
(OutLoopState != Through && OutLoopState != Loopback)
=>
CreateTransient1-PDU(RemainingData);
InPgrt.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);
SendCounter = SendCounter-1

] SENDER AC Send.req(Data) SENDER]
/ SendCounter != 0 &&

(OutLoopState != Through && OutLoopState != Loopback)
=>
CreateTransient1-PDU(Data);
InPort.req(Transient1-PDU);

SendCounter = SendCounter-1

¢ SENDER / SendCounter == IDLE
=>

ACTicket = FALSE
7 IDLE ACReceived(Transient1-PDU) IDLE

=>
ReassembleData(Transient1-PDU)

8 SENDER ACReceived(Transient1-PDU) SENDER
=>
ReassembleData(Transient1-PDU)

9 IDLE ACReceived(Transient2-PDU) IDLE
=>

AC Param Send.ind(Data)
10 SENDER ACReceived(Transient2-PDU) SENDER

=>

AC Param Send.ind(Data)
11 IDLE | ReceivedDataAvailable == TRUE IDLE

=>
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# Etat actuel Evénement/Condition => Action Etat suivant
AC Send.ind(Data);
ReceivedDataAvailable = FALSE
12 SENDER | ReceivedDataAvailable == TRUE SENDER
=>
AC Send.ind(Data);
ReceivedDataAvailable = FALSE
8.1.2.3 Functions

Les fonctions activées lors de la transmission acycligue sont indiguées dans le Tableau 60.

Tableau 60 — Fonctions de transmission acyclique

Nom

Description

Length

Demande de taille d’argument

CrgateTransient1-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

RegssembleData

Réassembler les données divisées qui ont été regues. datald est utilisé pour
I'identification des données. Si la taille des données regues est équivalente
wholeDataSize, il est considéré que le réassemblage est terminé et que

ReceivedDataAvailable=TRUE.

8.1.3
8.1.3.1

Cyclic transmission (Transmission cyclique)

Définition de primitive

Le F§PM émet un service CT Update.req, pour la transmission cyclique. La transmission
cycligbe émet un service CT Update.ind.pour le FSPM.

8.1.3.2

Diagramme d’états de Cyclic transmission (transmission cyclique)

La depcription détaillée du diagramme d’états de Cyclic transmission (transmission cyglique)
est indiquée dans le Tableau 61.

NOTE |L’ordre d’envoi n’est_pas spécifié pour BitCM, WordCM, OutCM1, OutCM2, InCM1 ni pour InNCM2.
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Tableau 61 — Table d’états de Cyclic transmission (transmission cyclique)

# Etat actuel Evénement/Condition => Action Etat suivant
1 IDLE / CTicket == TRUE SENDER
=>
seqgno = 0;
UpdateWaiting = FALSE;
if length(BitCM) = 0 then BitCMSent = TRUE;
if length(WordCM) = 0 then WordCMSent = TRUE;
if length(OutCM1) = 0 then OutCM1Sent = TRUE;
if length(OutCM2) = 0 then OutCM2Sent = TRUE;
if length(InCM1) = 0 then InCM1Sent = TRUE;
if length(InCM2) = 0 then InCM2Sent = TRUE;
2 Any (Any state) CT Update.req(Data Type, Offset Address, Size, Data) Any (no charjge)
=>
Update(Data Type, Offset Address, Size, Data)
3 Any (Any state) CT Update.req(Data Type, Offset Address, Size, Data) Any, (no charjge)
=>
Update(Data Type, Offset Address, Size, Data)
4 SENDER / UpdateWaiting == TRUE SENDER
=>
Update(Data Type, Offset Address, Size, Data);
UpdateWaiting = FALSE
5 SENDER / BitCMSent != TRUE && BitCMSENDER
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataB-PDU(segno, BitCM);
OutPort.req(CyclicbataB-PDU);
seqno = seqho + 1
6 SENDER / BitCMSeént.l= 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
(OuthoopState == 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);
seqno = seqno + 1
9 BitCMSENDER / length(RemainingBitCM) == SENDER
=>
BitCMSent = TRUE
10 BitCMSENDER CT Update.req(Data Type, Offset Address, Size, Data) BitCMSENDER
=>
UpdateWaiting = TRUE
11 SENDER / WordCMSent != TRUE && WordCMSENDER
Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataW-PDU(segno, WordCM);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1
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Etat actuel

Evénement/Condition => Action

Etat suivant

SENDER

/ WordCMSent != TRUE &&

Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataW-PDU(seqno, WordCM);
InPort.req(CyclicDataB-PDU);
segno = seqno + 1

WordCMSENDER

13

WordCMSENDER

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

CreateCyclicDataW-PDU(seqno, WordCM);

WordCMSENDER

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

14

WordCMSENDER

/ length(RemainingWordCM) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataW-PDU(segno, WordCM);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

Word€EMSENPER

15

WordCMSENDER

/ length(RemainingWordCM) == 0
=>

WordCMSent = TRUE

SENDER

16

WordCMSENDER

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

UpdateWaiting = TRUE

WordCMSENPER

17

SENDER

/ OutCM1Sent £ TRUE&&
Cyclic Control = Running &&
(OutLoopState == Through.{|"OutLoopState == Loopback)
=>

CreateCyclicDataOut1-PDU(seqno, OutCM1);
OutPortreq(CyclicDataB-PDU);
seqno = seqno + 1

OutCM1SENDER.

18

SENDER

MNOutCM1Sent |= TRUE&&

Cyclic Control == Running &&
(OutloopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataOut1-PDU(seqno, OutCM1);
InPort.req(CyclicDataB-PDU);
seqgno = seqno + 1

OutCM1SENDER.

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 !=

OutCM1SENDER.

Coopback)
=>
CreateCyclicDataOut1-PDU(seqno, OutCM1);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

21

OutCM1SENDER.

/ length(RemainingOutCM1) ==
=>

OutCM1Sent = TRUE

SENDER

22

OutCM1SENDER.

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

UpdateWaiting = TRUE

OutCM1SENDER.
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Etat actuel

Evénement/Condition => Action

Etat suivant

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)

=>

OutCM2SENDER.

CreateCyclicDataOutZ-FPDU(seqno, OutCMZ);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

25

OutCM2SENDER.

/ length(RemainingOutCM2) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataOut2-PDU(seqno, OutCM2);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

OutCM2SENDER.

26

OutCM2SENDER.

/ length(RemainingOutCM2) > 0 &&
(OutLoopState != Through && OutLoopState 1=
Loopback)
=>
CreateCyclicDataOut2-PDU(seqno,~OutCM2);
InPort.req(CyclicDataB-PDU);
seqno = seqno~+<]

OutCM2SENDER.

27

OutCM2SENDER.

/ length(Remaining@QutCM2) ==
=

OutCM28ent = TRUE

SENDER

28

OutCM2SENDER.

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

UpdateWaiting = TRUE

OutCM2SENDER.

29

SENDER

FTnCM1Sent != TRUE &&

Cyclic Control == Running &&
(OutLoopState == Through || OutLoopState == Loopback)
=>
CreateCyclicDataln1-PDU(segno, InCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM1SENDER.

30

SENDER

/ InCM1Sent != TRUE &&

Cyclic Control == Running &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataln1-PDU(segno, InNCM1);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

INCM1SENDER.

31

INCM1SENDER.

/ length(RemaininglnCM1) > 0 &&

INCM1SENDER.

(OutCoopstate == Through || OutLoopstate == Loopback)
=>
CreateCyclicDataln1-PDU(segno, InNCM1);
OutPort.req(CyclicDataB-PDU);
seqno = seqno + 1

32

INCM1SENDER.

/ length(RemaininglnCM1) > 0 &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataln1-PDU(seqno, InCM1);
InPort.req(CyclicDataB-PDU);
seqgno = seqno + 1

INCM1SENDER.

33

INCM1SENDER.

/ length(RemainingInCM1) == 0
=>
INCM1Sent = TRUE

SENDER
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Etat actuel

Evénement/Condition => Action

Etat suivant

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

INCM2SENDER.

36

SENDER

/ InCM2Sent != TRUE &&

INCM2SENDER.

Vy\.lllu UTTUNUT I\UIIIIIIIH oIX
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataln2-PDU(seqno, InCM2);
InPort.req(CyclicDataB-PDU);
seqno = seqno + 1

37

INCM2SENDER.

/ length(RemainingInCM2) > 0 &&
(OutLoopState == Through || OutLoopState == Loopback)
=>

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

INCM2SENDER.

38

INCM2SENDER.

/ length(RemainingInCM2) >%Q &&
(OutLoopState != Through && OutLoopState !=
Loopback)
=>
CreateCyclicDataln2-PDU(seqgno, InCM2);
InPort.req(CyclicDataB-PDU);
seqno E'seqno + 1

INCM2SENDER.

39

INCM2SENDER.

/ length(RemaininglnCM2) ==
=>

IhnCM2Sent = TRUE

SENDER

40

INCM2SENDER.

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

UpdateWaiting = TRUE

INCM2SENDER.

41

Any (Any state)

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 (no charjge)

42

Any (Any state)

CReceived(CyclicDataW-PDU)
=>
Si I'ordre du numéro de séquence est respecté
ReceivedWordCM = RetrieveWordCM(CyclicDataW-
PDU);

Any (no charjge)

CT Update.ind(WordCM, Offset AJdress, Size,
ReceivedWordCM)
Si I'ordre du numéro de séquence n’est pas respecté,
rejet

43

Any (Any state)

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 (no change)
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# Etat actuel Evénement/Condition => Action Etat suivant
44 Any (Any state) CReceived(CyclicDataOut2-PDU) Any (no change)
=>

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 respecte,
rejet

45 Any (Any state) CReceived(CyclicDataln1-PDU) Any (no change)
=>
Si I'ordre du numéro de séquence est respecté
ReceivedInCMT = RetrievelnCMT(CyclicDatalnT-FDU);
CT Update.ind(InCM1, Offset Address, Size,
ReceivedInCM1)
Si I'ordre du numéro de séquence n’est pas respecté,
rejet

46 Any (Any state) CReceived(CyclicDataln2-PDU) Any (no charjge)
=>
Si I'ordre du numéro de séquence est respecté
ReceivedInCM2 = RetrieveInCM2(CyclicDataln2-PDU);
CT Update.ind(InCM2, Offset Address, Size;
ReceivedInCM2)
Si I'ordre du numéro de séquence n’est pas(respecté,
rejet

47 SENDER / BitCMSent == TRUE && WordCMSent.== TRUE && IDLE
OutCM1Sent == TRUE && OutCM2Sent == TRUE &&
INCM1Sent == TRUE && InCM2Sent == TRUE
=>

CTicket = FALSE

8.1.3.8 Functions

Les fgnctions activées pour Cyclic transmission (transmission cyclique) sont indiquéeq dans
le Tableau 62.

Tableau 62 — Fonctions;de Cyclic transmission (transmission cyclique)

Nom Description
Lerjgth (Longueur) Demande de taille donnée par argument.
Mide a jour Mise a jour des données de BitCM, WordCM, OutCM1, OutCM2, InCM1 et
INCM2 que la transmission cyclique envoie.
CrdateCyclicDataB-PDU | Génération de CyclicDataB-PDU. Si les données de I'argument dépassent

1 468 octets, CyclicDataB-PDU est généré a I'aide des 1 468 premiers octets.
Les données restantes sont considérées comme des RemainingBitCM. Si la
derniére PDU est générée, la valeur de Bit7 de seqNumber est 1.

CrdateCyclicData\W- Geénération de CyclicData\W-PDUJ_Si les données de I'argument dépassent
PDU 1 468 octets, CyclicDataW-PDU est généré a I'aide des 1 468 premiers octets.
Les données restantes sont considérées comme des RemainingWordCM. Si la
derniére PDU est générée, la valeur de Bit7 de segNumber est 1.

CreateCyclicDataOut1- Génération de CyclicDataOut1-PDU. Si les données de I’'argument dépassent
PDU 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- Génération de CyclicDataOu2-PDU. Si les données de I'argument dépassent
PDU 1 468 octets, CyclicDataOut2-PDU est généré a I'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.
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Nom

Description

PDU

CreateCyclicDataln1-

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 seqNumber est fixée a 1.

CreateCyclicDataln2-
PDU

Génération de CyclicDataln2-PDU. Si les données de 'argument dépassent

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 segqNumber 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 |a taille et des données WordCM de

la PDU.

RefrieveOutCM1(PDU)

Récupération de I’adresse de décalage, de la taille et des données Oyt€CM1 de
la PDU.

RefrieveOutCM2(PDU)

Récupération de I’adresse de décalage, de la taille et des données-OutCM2 He
la PDU.

RefrieveInCM1(PDU)

Récupération de I’adresse de décalage, de la taille et des‘données INCM1 d¢ la
PDU.

R

[

rievelnCM2(PDU)

Récupération de I’adresse de décalage, de la taille’et des données INCM2 dg¢ la
PDU.

8.1.4 Commande de connexion

8.1.4.1 Diagramme d’états de contréle de conneéexion

Le diagramme d’états de Connection control (contréle de connexion) est décrit ci-apfés du

Tableau 63 au Tableau 76.

Tabldau 63 — Diagramme d’états de Connection control (contréle de connexion) — Initial

E Etat actuel Evénement/Condition => Action Etat suivapt
Initial InPort.ind(Port_State) Connect
| Port_State == LinkUp
=>
Start ConnectTimer
InPortState = Checking
2 Initial OutPort.ind(Port_State) Connect
| Port_State == LinkUp
=>
Start ConnectTimer
OutPortState = Checking
Initial InPort.ind(Port_State) Initial
/ Port_State == LinkDown
=>
4 Initial OutPort.ind(Port_State) Initial
/ Port_State == LinkDown
=>
5 Initial / NTNTest == TRUE NTNTestMaste
=> r
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Tableau 64 — Diagramme d’états de Connection control (contrdle de connexion) -

Connect
# Etat actuel Evénement/Condition => Action Etat suivant
1 Connect 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

Connect InPort.ind(Port_State) Caonnect
/ Port_State == LinkDown &&
InPortState == NG && OutPortState == Checking
=>

InPortState = LinkDown

4 Connect InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == Checking && OutPortState !5-OK
=>
InPortState = LinkDown;

Stop ConnectTimer.

4 Connect OutPort.ind(Port_State) Connect
/ Port_State == LinkDown &&
InPortState == Checking && OutPortState == NG
=>

OutPortState’s LinkDown

[ Connect OutPort.ind(Port_State) Initial
/ Port_Staté == LinkDown &&
InPortState '= OK\&& OutPortState == Checking
=>
OutPortState = LinkDown;

Stop ConnectTimer

Connect ConnectTimer times out. Connect
/ InPortState == Checking &&
(OutPortState != OK && OutPortState != Checking)
=>

InPort.req(Connect-PDU(PortChoice=In))

Connect ConnectTimer times out. Connect
/ (InPortState != OK && InPortState != Checking) &&
OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

Connect ConnectTimer times out. Connect
/ InPortState == Checking && OutPortState == Checking
=>
InPort.req(Connect-PDU(PortChoice=In))
QutPort rnq((‘nnnnnf PDl I(Dr\rf(‘hninn—nuf))

10 Connect InPort.ind(Connect-PDU(PortChoice)) Connect
/ PortChoice == Out
=>

InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

11 Connect InPort.ind(Connect-PDU(PortChoice)) Connect
/ PortChoice != Out
=>

InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

12 Connect OutPort.ind(Connect-PDU(PortChoice)) Connect
/ PortChoice == In
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK
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Etat actuel

Evénement/Condition => Action

Etat suivant

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))

Connect

LI + Ol L L
T UTUOUTTCUNTANC OUTU O '
InPortState == Checking
=>

OutPortState = NG

Connect

InPort.ind(ConnectAck-PDU(PortCheckResult))
/ PortCheckResult == OK
=>
InPortState = OK;
Start ScanTimer.

Scan

Connect

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

Initial

Connect

OutPort.ind(ConnectAck-PDUW(PortCheckResult))
/ PortCheckResult'== OK
=2
OutPortState = OK;
Start SendScanTimer.

Scan

Connect

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

Initial

Connect

InPort.ind(Scan-PDU)
/yinPortState == Checking && OutPortState != OK
=>
InPortState = OK;
Start ScanTimer.

Scan

Connect

OutPort.ind(Scan-PDU)
/ InPortState != OK && OutPortState == Checking
=>
OutPortState = OK;
Start ScanTimer.

Scan

Connect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest

NTNTestSIdve

OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

23

Connect

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSlave
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Tableau 65 — Diagramme d’états de Connection control (controle de connexion) — Scan

# Etat actuel Evénement/Condition => Action Etat suivant

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 &&
OlUpUUIIIIUblFidg ;— U;‘i
=>
Start ConnectTimer;
OutPortState = Checking

Scan InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != OK
=>
InPortState = LinkDown

4 Scan InPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortStaté =& OK
=>

InPortState = LinkDown

] Scan OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState != OK && OuiRortState == OK
=>

OutPortStart’=\LinkDown

[ Scan OutPort.ind(Port_State) Scan
/ Port_State’' == LinkDown &&
InPortState == OK\&& OutPortState != LinkDown
=>

QutPortState = LinkDown

Scan ConnectTimer times out. Scan
/ InPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

Scan ConnectTimer times out. Scan
/ InPortState == OK && OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

Scan ScanTimer times out. Scan
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU(scanState = Through))

1P Scan ScanTimer times out. Scan
/ InPortState == OK && OutPortState '= OK

=>

nRLLL
T

[ Py (S f<Y P Lol N [PANY
- ofcregrocat DotStanstate OO POacKy)

11 Scan ScanTimer times out. Scan
/ InPortState '= OK && OutPortState == OK
=>

OutPort.req(Scan-PDU(scanState = OutLoopback))

12 Scan InPort.ind(Connect-PDU(PortChoice)) Scan
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK
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Etat actuel

Evénement/Condition => Action

Etat suivant

Scan

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

Scan

14

Scan

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown

=>

Scan

QutPart rpql(‘nnnnntArk-Pl‘)l J(PartCheckResult=0QK))-
OutPortState = OK

Scan

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

Scan

Scan

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState=="0K
=>

InPortState = OK

Scan

Scan

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult =={NG &&
InPortState == Checking && OutPortState == OK
=>

InPortState = NG

Scan

Scan

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheCkResult == OK &&
InPortState == OK\&& OutPortState == Checking
=>

OutPortState = OK

Scan

Scan

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InRortState == OK && OutPortState == Checking
=>

OutPortState = NG

Scan

Scan

InPort.ind(source_address, Scan-PDU)

/ source_address != my address &&
InPortState == OK && OutPortState != OK &&
Latest(Scan-PDU) == TRUE
=>

InPort.req(Scan-PDU)

Scan

Scan

InPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE

=>

Scan

UUtFort.req(scdan-rou)

22

Scan

OutPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

Scan

23

Scan

OutPort.ind(source_address, Scan-PDU)

/ source_address != my address &&
InPortState != OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

OutPort.req(Scan-PDU)

Scan

24

Scan

InPort.ind(source_address, Scan-PDU(scanState))
/ source_address == my address &&
InPortState == OK
=>
Start DetectScanTimer.

ScanWait
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Etat actuel

Evénement/Condition => Action

Etat suivant

25

Scan

InPort.ind(Scan-PDU)
/ InPortState == Checking && OutPortState == OK
=>

InPortState = OK

Scan

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 &&

Scan

Latesi(oCan-FDU) == TRUE
=>

InPort.req(Scan-PDU)

Scan

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == Checking
=>

OutPortState = OK

Scan

Scan

InPort.ind(PDU)
/ PDU != Connect-PDU && PDU != ConnectAck-PDU\&&
PDU != Scan-PDU

=>

Scan

Scan

OutPort.ind(PDU)
/ PDU != Connect-PDU && PDU != ConnectAck-PDU &&
PDU != Scan-PDU

=>

Scan

Scan

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=3
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSIdve

Scan

InPort.ind(€ennect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPortreq(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSIgve
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(controle de connexion) — ScanWait

Etat actuel

Evénement /Condition => Action

Etat suivant

ScanWait

InPort.ind(Port_State)
/ Port_State == LinkUp &&
InPortState == LinkDown && OutPortState == OK &&
StopConnectFlag != ON
=>
Start ConnectTimer;
InPortState = Checking

ScanWait

ScanWait

OutPort.ind(Port_State)

[ Port Siatg == 1 inklls 220
P

ScanWait

InPortState == OK && OutPortState == LinkDown &&
StopConnectFlag != ON
=>
Start ConnectTimer;
OutPortState = Checking

ScanWait

InPort.ind(Port_State)

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

Initial

ScanWait

InPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>

InPortState = LinkBewn

Scan

ScanWait

OutPort.ind(Part_State)

/ Port_State ==\LinkDown &&
InPortState != OK &&\OutPortState == OK
=>
OutPortState = LinkDown

Initial

ScanWait

OutPort.ind(Port_State)
/ Port_State == LinkDown &&
InPortState’== OK && OutPortState !=LinkDown
=>

OutPortState = LinkDown

Scan

ScanWait

ConnectTimer times out.
/ nPortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

ScanWai

ScanWait

ConnectTimer times out.
/ InPortState == OK && OutPortState == Checking
=>

OutPort.req(Connect-PDU(PortChoice=0ut))

ScanWai

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

11

ScanWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG

ScanWait
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Etat actuel

Evénement /Condition => Action

Etat suivant

ScanWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=0K));
OutPortState = OK

ScanWait

13

ScanWait

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown

=>

ScanWait

OUulPort.req(ConnectACK-PDU(POMNCNHECKRESUN=NG));
OutPortState = NG

ScanWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState == OK
=>

InPortState = OK

Scan

ScanWait

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == Checking && OutPortState =£,0K
=>

InPortState = NG

ScanWai

ScanWait

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK.&&
InPortState == OK && OutPortState == Checking
=>

OutPortState/= OK

Scan

ScanWait

OutPort.ind(ConnectAcksPDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK~&& OutPortState == Checking
=>

QutPortState = NG

ScanWai

ScanWait

InPart.ind(source_address, Scan-PDU)
/rsource_address == my address &&
(InPortState == OK || InPortState == Checking)
=>
Restart DetectScanTimer.

ScanWai

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)

ScanWai

SeanWait

InPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState != OK &&
Latest(Scan-PDU) == TRUE

ScanWai

=>
Restart DetectScanTimer;
InPort.req(Scan-PDU)

21

ScanWait

InPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK &&
Latest(Scan-PDU) != TRUE
=>
Restart DetectScanTimer;

ScanWait

22

ScanWait

OutPort.ind(source_address, Scan-PDU)
/ source_address == my address &&
(InPortState == OK || OutPortState == OK)
=>
Restart DetectScanTimer.

ScanWait
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Etat actuel

Evénement /Condition => Action

Etat suivant

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)
/ source_address != my address &&
InPortState != OK && OutPortState == OK &&
Latest(Scan-PDU) != TRUE

=>

ScanWait

Restart Detectscanlimer.

ScanWait

OutPort.ind(source_address, Scan-PDU)

/ source_address == my address &&
InPortState == OK && OutPortState == OK &&
Latest(Scan-PDU) == TRUE
=>

InPort.req(Scan-PDU)

ScanWai

ScanWait

OutPort.ind(source_address, Scan-PDU)
/ source_address != my address &&
InPortState == OK && OutPortState == Ok
=>

InPort.req(Scan-PDU)

ScanWai

ScanWait

InPort.ind(source_address, Scan-PDU)
/ source_address != my addfess &&
InPortState == Checking && QutPortState == OK
=>

InPortStatens OK

Scan

ScanWait

OutPort.ind(source. address, Scan-PDU)
/ source_address |= my address &&
InPortState == OK~&& OutPortState == Checking
=>

QutPortState = OK

Scan

ScanWait

OutRort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPRort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSIgve

ScanWait

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSlIgve
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Tableau 67 — Diagramme d’états de Connection control
(controle de connexion) — Collect

# 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 &&

InPRaortStata —— OK 22 O itDoriStata 1= OK

=>
Start ConnectTimer;
OutPortState = Checking

Collect InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == OK && OutPortState != OK
=>

InPortState = LinkDown

4 Collect InPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState !'= LinkDown && OutPortState == OK
=>
InPortState = LinkDown

K Collect OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState != OK && OUfPertState == OK
=2

OutPortStatey= LinkDown

[ Collect OutPortdnd(Port_State) Scan
/ Port_State == LinkDown &&
InPortState =5 OK && OutPortState != LinkDown
=>

OutPortState = LinkDown

Collect ConnectTimer times out. Collect
/ InRortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

Collect ConnectTimer times out. Collect
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

Collect CollectTimer times out. Collect
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Collect-PDU(InLoopState = Through,
OutLoopState = Through))

1P 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
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Etat actuel

Evénement/Condition => Action

Etat suivant

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

=>

Collect

OutPort.req(ConnectAcKk-PDU(PONCHecKResult=0K));
OutPortState = OK

Collect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
OutPortState != LinkDown
=>
OutPort.req(ConnectAck-PDU(PortCheckResult=NG));
OutPortState = NG

Collect

Collect

InPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState == Checking && OutPortState~== OK
=>

InPortState = OK

Scan

Collect

InPort.ind(ConnectAck-PDU(PeftCheckResult)
/ PortCheckResult.==)NG &&
InPortState == Checking && OutPortState == OK
=>
InPortState = NG

Collect

Collect

OutPort.ind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == OK &&
InPortState ==tOK && OutPortState == Checking
=>

OutPortState = OK

Scan

Collect

OutPortlind(ConnectAck-PDU(PortCheckResult)
/ PortCheckResult == NG &&
InPortState == OK && OutPortState == Checking
=>

OutPortState = NG

Collect

Collect

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState != OK
=>

InPort.req(Scan-PDU)

Scan

Collect

InPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

OutPort.req(Scan-PDU)

Scan

[«
ottt

A}
f =
/ InPortState == Checking && OutPortState == OK

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
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Etat actuel

Evénement/Condition => Action

Etat suivant

25

Collect

OutPort.ind(Scan-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Scan-PDU)

Collect

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)

Collect

ll OUUIUU_GddIUOO ! Illy Gddlc\)\) &&
InPortState == OK && OutPortState = OK
=>
CPDReceived(Collect-PDU);
InPort.req(Collect-PDU)

Collect

OutPort.ind(source_address, Collect-PDU)
/ InPortState == OK && OutPortState == OK
=>

InPort.req(Collect-PDU)

Collect

Collect

OutPort.ind(source_address, Collect-PDU)
/ source_address != my address &&
InPortState != OK && OutPortState =.0K
=>
CPDReceived(Collect-PDU);
OutPort.req(Collect-PDU)

Collect

Collect

InPort.ind(source_address, Collect-PDU)
/ source_address ==(my“address &&
InPortState == OK
=>
Start DetectCollectTimer.

CollectWa

—

Collect

OutPort.ind(seurce_address, Collect-PDU)
/ sourcegaddress == my address &&
InPortState™!= OK && OutPortState == OK
=>
Start DetectCollectTimer.

CollectWa

—

Collect

OutPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestNG));

NTNTestSIgve

Collect

InPort.ind(Connect-PDU(PortChoice))
/ PortChoice == NTNTest
=>
InPortState = LinkDown;
OutPort.req(ConnectAck-PDU(PortCheckResult =
NTNTestOK));

NTNTestSIdve
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Tableau 68 — Diagramme d’états de Connection control (contréle de connexion) —

CollectWait
# Etat actuel Evénement/Condition => Action Etat suivant
1 CollectWait InPort.ind(Port_State) CollectWait

/ Port_State == LinkUp &&
InPortState != OK && OutPortState == OK
=>
Start ConnectTimer;
InPortState = Checking

2 CollectWait OutPort.ind(Port_State) CollectWait
/ Port_State == LinkUp &&

InPRaortStata —— OK 22 O itDortStata 1= OK

=>
Start ConnectTimer;
OutPortState = Checking

CollectWait InPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState == OK && OutPortState |= OK
=>

InPortState = LinkDown

4 CollectWait InPort.ind(Port_State) Scan
/ Port_State == LinkDown &&
InPortState != LinkDown && OutPortState == OK
=>
InPortState = LinkDownl

K CollectWait OutPort.ind(Port_State) Initial
/ Port_State == LinkDown &&
InPortState != OK && OUfPertState == OK
=2

OutPortStatey= LinkDown

[ CollectWait OutPortdnd(Port_State) Scan
/ Port_State == LinkDown &&
InPortState =5 OK && OutPortState != LinkDown
=>

OutPortState = LinkDown

CollectWait ConnectTimer times out. CollectWajt
/ InRortState == Checking && OutPortState == OK
=>

InPort.req(Connect-PDU(PortChoice=In));

CollectWait ConnectTimer times out. CollectWajt
/ InPortState == OK && OutPortState == Checking
=>
OutPort.req(Connect-PDU(PortChoice=0ut))

CollectWait DetectCollectTimer times out. Select
/ InPortState == OK || OutPortState == OK
=>
CollectEnd == TRUE;

Start SelectTimer.

10 CollectWait InPort.ind(Connect-PDU(PortChoice)) CollectWajt
/ PortChoice == Out &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=0K));
InPortState = OK

11 CollectWait InPort.ind(Connect-PDU(PortChoice)) CollectWait
/ PortChoice == In &&
(InPortState == OK || OutPortState == OK) &&
InPortState != LinkDown
=>
InPort.req(ConnectAck-PDU(PortCheckResult=NG));
InPortState = NG
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