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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-24: Application layer protocol specification —
Type-24 Elements

FOREWORD
1) Thel International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all |national electrotechnical committees (IEC National Committees). The object of IEC’ ijs’ to gromote

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,
nical 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 fhe subject dealt with may participate in this preparatory work. Internationaly governmental arjd non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates|closely
the International Organization for Standardization (ISO) in accordance({Wwith conditions determined by
agréement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matters expressy as’nearly as possible, an interpational
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 interqational use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are 4made 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.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ{cations
sparently to the maximum extent possible in‘their national and regional publications. Any divgrgence
betyveen any IEC Publication and the corresponding national or regional publication shall be clearly indi¢ated in
the [atter.

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

6) All yisers should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC, or-its directors, employees, servants or agents including individual expgrts and
mermbers 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 out.of_the publication, use of, or reliance upon, this IEC Publication or any otHer IEC
Publications.

8) Attgntion is drawnito the Normative references cited in this publication. Use of the referenced publications is
indigpensable_forthe 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
pat¢nt rights. 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 restrictedlby 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 61158-6-24 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/764/FDIS 65C/774/RVD

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

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

Series, pu g Listrial

 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

* regonfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

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

e as a guide for implementers and designers;

e for use in the testing and procurement of equipment;
e as part of an agreement for the admittance of systems into the open systéms environment;
e as a refinement to the understanding of time-critical communications-within OSI.
This standard is concerned, in particular, with the communication and interworking of sepsors,
effectprs and other automation devices. By using this standard fogether with other standards

positigned within the OSI or fieldbus reference models, otherwise incompatible systemps may
work fogether in any combination.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-24: Application layer protocol specification -
Type-24 Elements

1 Scope

1.1 General

The Hieldbus Application Layer (FAL) provides user programs with a meanstolacce
fieldbls communication environment. In this respect, the FAL can be viewéd as a “W
betwelen corresponding application programs.”

This [standard provides common elements for basic time-critical\."and non-time-
messaging communications between application programs in an agtomation environme
mater|al specific to Type 24 fieldbus. The term “time-critical”’,is used to represe
presepce of a time-window, within which one or more specified actions are required
completed with some defined level of certainty. Failure to ‘eomplete specified actions
the time window risks failure of the applications requesting-the actions, with attendant
equipment, plant and possibly human life.

This gtandard defines in an abstract way the externally visible behavior provided by thg
24 fieldbus application layer in terms of

5s the
indow

ritical
ht and
ht the
to be
within
risk to

Type

a) the abstract syntax defining the application layer protocol data units conveyed befween

communicating application entities,

b) th¢ transfer syntax defining the application layer protocol data units conveyed befween

communicating application entities,

c) the application context staté_machines defining the application service behavior

visibly

Visibly

, and

with the OSI BaS|c Reference Model (ISO/IEC 7498-1) and the OSI Appllcatlon
Structure (ISO/IEC 9545).

1.2 Specifications

hance
Layer

The principal objective of this standard is to specify the syntax and behavior of the application

layer protocol that conveys the application layer services defined in IEC 61158-5-24.

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

protocols standardized in IEC 61158-6.
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1.3 Conformance

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

Conformance is achieved through implementation of this application layer protocol
specification.

2 Normative references

undated references, the Ilatest edition of the referenced document (including any
ameng@ments) applies.

NOTE | All parts of the IEC 61158 series, as well as 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 nomative
referenges.

IEC 6]1158-5-24:2014, Industrial communication networks - Fieldbus specificatigns -
Part 8-24: Application layer service definition — Type 24 elements

IEC 6]1158-6 (all parts), Industrial communication networks = Fieldbus specifications — Part 6:
Appligation layer protocol specification

ISO/IBEC 646, Information technology — ISO 7-hit\ coded character set for information
interchange

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

ISO/IBEC 9545, Information technology — Open Systems Interconnection — Application|Layer
structyure

ISO/IBEC 9899, Information teehnology — Programming languages — C

ISO/IBEC 10731, Information technology — Open Systems Interconnection — Basic Refgrence
Model| - Conventions.for the definition of OSI services

ISO/IBEC 19504+:2005, Information technology — Open Distributed Processing — Unified
Modeling Language (UML) Version 1.4.2

ISO/IBECG/EEE 60559:2011, Information technology — Microprocessor Systems — Flqating-
Point arithmetic

3 Terms, definitions, abbreviations, symbols and conventions

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

3.1 Referenced terms and definitions

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

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

D

abstract syntax;

O

application-entity;

o O

)

)

) application process;

) application protocol data unit;
)

D

application-process-invocation;
f) (N)-facility;
g) (N)-function;

h) peer-(N)-entities;
i) présentation context;
j) real system;

k) trgnsfer syntax.

3.1.2 Terms and definitions from ISO/IEC 9545

a) simple type;

b) component;

c) component type;
d) integer type;

e) bi
f) ocletstringtype;
g) nufl type;

h) sepuénce type;

tring type;

i) sequence of type;
j) choice type;

k) 1A5String type;

[) encoding.

3.1.4 Terms and definitions from ISO/IEC 10731
For the purposes of this document, the following terms as defined in ISO/IEC 10731 apply:

a) OSl-service-primitive; primitive;
b) OSlI-service-provider; provider;
c) OSl-service-user; user.
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3.1.5

Terms and definitions from ISO/IEC 19501

For the purposes of this document, the following terms as defined in ISO/IEC 19501 apply:

D

ev

O O O T

)
)
) state machine;
)
)

ent;

state;

substate;
submachine;

f) transition.

3.2

For th

3.21
alarm

Additional terms and definitions

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

continue normal working, through the field device control (FDC)- service of the Ty

fieldb

Note 1

Note 2
and ap

3.2.2

applid
netwo|

field Tvice status to tell that the device has detected a fatal problem te be solved and ¢

S

o entry: Any alarm statuses are latched and need some operations to be cleared.

o entry: Alarms are classified into three groups; commupnication alarms, illegal-command-relate

lication specific ones. But concrete definitions are dependent/on implementation of each field devices.

ation process object
rk representation of a specific aspect of*an application process (AP), which is mo

as a network accessible object contained within an AP or within another APO

Note 1

3.23
applid
AP co
share
entitig

o entry: Refer IEC 61158-1, 9.3.4.

ation process context

ntext

j knowledge or a common set of rules, governing communication of FAL appli
s (AEs) and deseribing the permissible collective communications behavior betwe

AEs that are party to(a,specific set of application relationships (ARs)

Note 1
user ug
functiof
each in

o entry: Data-within AP context can be specified by the user in advance, by the option selected w
es a field bus management (FSM) service to read out the facility of peer AP, by the automatic neg
that thexE'SM system handles, and so on. The method that is to be adopted depends on the specific
plementation.

annot
be 24

i ones,

delled

cation
en the

hile the
ptiation
htion of

3.2.4

application process type
AP type

description of a classification of application processes (APs) in terms of a set of capabilities
for FAL of the Type 24 fieldbus

Note 1 to entry: AP types are classified into three, C1 master AP, C2 master AP and slave AP, by their application

roles in

3.2.5

the fieldbus network.

async command
type of a command application protocol data unit (APDU) of the FDC service of the Type 24
FAL, which can be issued any time after the previous transaction without consideration of
synchronization with the communication cycle
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Note 1 to entry: Definitions, which command should be async one or not, are dependent on an application. They
may be provided as a registered set of commands and responses or a device profiles. See 4.4 and Annex A.

3.2.6

asynchronous communication

state or a way of communication for the FDC service of the Type 24 FAL, in which a command
can be issued any time after the previous transaction without consideration of synchronization
with the communication cycle

Note 1 to entry: In this state, sync commands cannot be issued, but async commands can.

3.2.7
attribpte
information or parameter contained in variable portions of an object

Note 1 fo entry: Typically, they provide status information or govern the operation of an object: Attributps may
also affect the behavior of an object.

3.2.8
C1 master
AP type that has master facilities for the FDC service of the Type 24 FAL, or the device
implementing that AP type

Note 1 fo entry: Only one C1 master exists in a network of the Type 24 fieldbus

3.29
C2 master
AP type that has only monitor facilities for the RDC service but requester facilities for
messgge (MSG) service of the Type 24 FAL, or the:device implementing that AP type

Note 1 fo entry: Less than two C2 masters can exist infa.network of the Type 24 fieldbus

3.2.1(
command
PDU |ssued by a requester or a master to make a responder or a slave execute|some
functipns

3.21

communication

transfer

transmission

— communicationiprocess to exchange information in a formal manner between two of more
dejvices, usefs,"APs or entities

— transfer,_precess to convey a PDU from a sender to a receiver

— trgnsmission: process to send out and propagate electrical signals or encoded data

3.2.12
communication cycle

period of repetitive activities synchronized with the transmission cycle while the connection
establishing for the FDC protocol of the Type 24 FAL

Note 1 to entry: Communication cycle may synchronize with the transmission cycle multiplied by a specified
scaling factor.

3.2.13

connection

context or logical binding under specific conditions for the FDC protocol between a master
object and a slave object for the Type 24 FAL
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3.2.14
cyclic
repetitive in a regular manner

3.2.15
cyclic communication

transmission mode in which request PDUs and response PDUs are exchanged repetitively in
the scheduled time slots synchronized with a transmission cycle for the lower layer protocol of

the Type 24

Note 1 to entry: In the AL, the communication cycle arises from the transmission cycle in this mode.

3.2.16
cycle|scale counter

countgér to generate a communication cycle by means of scaling a primary |cycle
transmission cycle

3.2.17
device ID

part of “Device Information” to identify the device for a specific product type or model
Type P4 fieldbus

3.21

devicge information

formajted and device-embedded information to charactefize a device, which mainly cg
of datp for device model identification and device-profile specific parameters for the Ty
fieldblis

3.2.1¢9
device profile
collection of device-model-common jnformation and functionality providing consis
between different device models among,the same kind of devices

3.2.2¢
dual ffransfer

or a

of the

nsists
pe 24

stency

transfer mode for the FDC protocol of the Type 24 FAL, in which a sender sends a sam¢ PDU

twice |a transaction and_a.receiver uses them to detect and recover a communication
such as data-corruption or data-loss in cyclic communication mode

3.2.21
event|driven communication

transmissionsmode for the lower layer protocol of the Type 24 fieldbus in which a trans
of command:response-exchanging arises as user’s demands

error

Action

Note 1 toemtry—Buthrthetramrsmissiomrcycteamd-thecommmumicatiomr cycte domtarise i this mode:

3.2.22
error
abnormal condition or malfunction for communication or any other activities

3.2.23
field device control
FDC service

time-critical communication service that handles a fixed length command data to control a
field device and the corresponding feedback response data in a severe restriction on delay or

jitter for the communication timing for the Type 24 FAL
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3.2.24
field device protocol
FDC protocol

time-critical communication protocol that handles a fixed length command data to control a
field device and the corresponding feedback response data in a severe restriction on delay or

jitter f

3.2.25
master

class or its instance object of FDC application service element (ASE) who plays a role of a

command requester for the Type 24 FAL

3.2.2

message service
MSG §ervice
communication service that handles the variable length data and not required a s
restrigtion on response time

3.2.27
monitor

class |or its instance object of FDC ASE who plays a role of"a watcher or subscri
commiands and response between other communication nodes{forthe Type 24 FAL

3.2.28
monitor slave

variant of slave AP type who has both slave class and monitor class for FDC ASE of thg
24 F

3.2.2

netwark clock

synchfonized and periodically running counter that each nodes in a same network have,
becomes an oscillation source of the transmission cycle

3.2.3

primary cycle

period of repetitive activities synchronized with the transmission cycle before the conn
establishing for the FDC«protocol in Type 24 FAL

3.2.3
protofol machijne
state machine‘that realizes a protocol as the main function of the entity in each layer

3.2.3

evere

per of

Type

which

ection

requelster

class or its instance object of MSG ASE who plays a role of a command requester or sender

for the Type 24 FAL

3.2.33
responder

class or its instance object of MSG ASE who plays a role of a command responder or receiver

for the Type 24 FAL

3.2.34
response

PDU issued by a responder or a slave to inform a result or some status for the received

command to a requester or a master
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3.2.35

service
operation or process that an object performs upon request from another object

3.2.36

single transfer
normal transfer mode for the FDC protocol of the Type 24 FAL in which a sender sends a
PDU once a transaction

3.2.37
slave

AP

AP tyﬂe—mthﬁﬁWWFFBﬁm—oH'mﬁm—%—Wevice

implementing that AP type

3.2.398
slave

class pr its instance object of FDC ASE who plays a role of a responder for'the Type 24

3.2.39

sync command
type of command APDU of the FDC service of the Type 24 (FAL, which is issued
synchronized timing with every communication cycle

Note 1
be pro

3.2.4(
synch

o entry: The definitions, which command is sync one or not,are dependent on an application. Th
ided as a registered set of commands and responses or a dévice profiles. See 4.4 and Annex A.

ronous communication

state pr a way of communication for the FDC sétvice of the Type 24 FAL, in which a con

is issu

Note 1

Note 2

ed at the synchronized timing with every communication cycle

o entry: In this state, both sync commahds and async ones can be issued.

o entry: In this state, an out-of-synchronization error of APs shall be detected by measures

watchdpg counter.

3.2.41

transmission cycle

periog
devics

3.2.42

of repetitive actjvities for the lower layers of the Type 24 fieldbus, which of all the
s are synchronized with that of a C1 master device by the lower layer protocol

transmission.mode
state pr a way of transmission for the lower layer protocol of the Type 24 fieldbus; cyclic

event

driven mode

FAL

at the

ey may

mand

of the

slave

mode,

3.2.43
virtua

| memory space

large data block of APOs for the Type 24 FAL that can be read and written with pseudo-

memo

ry-addresses to provide consistency between different device models

Note 1 to entry: The virtual memory space includes the device Information and other vender specific area. See
Annex B.

3.2.44

warning
field device status to tell that the device has detected a slight or passing problem but still
working normally through the field device control (FDC) service of the Type 24 fieldbus

Note 1 to entry: Any warning statuses are latched and need to be operated to clear them.
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Note 2 to entry: Warnings are classified into three groups, communication warnings, illegal-command-related
ones, and application specific ones. But concrete definitions are dependent on a implementation of each field
devices.

3.3 Abbreviations and symbols

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

AE Application Entity

AL Application Layer

A-, AL- Application Layer (as a prefix)

ALME Application Layer Management Entity

AP Appticatiom PTocess

APDU Application Protocol Data Unit

API Application Process Invocation

APO Application Process Object

APC Application Process Context (as prefix of a protocol for Type 24 fieldbus)
APC SM Application Process Context State Machine (for Type 24 fieldbus)
AR Application Relationship

AR ASE Application Relationship Application Service Element

AREP Application Relationship End Point

ARPM Application Relationship Protocol Machine (for Type 24 fieldhus)

ARPM-FDCM ARPM for Field Device Control service Master (for Type 24 fieldbus)
ARPM-FDCMN ARPM for Field Device Control service Monitor (for Type 24 fieldbus)
ARPM-FDCS ARPM for Filed Device Control service Slave (for Type*24 fieldbus)
ARPM-MSG ARPM for Message service (for Type 24 fieldbus)

ASCII American Standard Code for Information Interechange

ASDU Application Service Data Unit

ASE Application Service Element

ASN.1 Abstract Syntax Notation One

CMD Command PDU for FDC service (for Type 24 fieldbus)

Cnf confirm primitive

DL- (as a prefix) Data Link-

DLL Data Link Layer

DLM Data Link-management

DLPDU| Data Link-Protocol Data Unit

DLSAP Data Link Sérvice Access Point

DLSDU)| Data Link\Service Data Unit

DMPM Data kink Mapping Protocol Machine

E2PROM Electrically erasable programmable read only memory

FAL Eieldbus Application Layer

FCS Frame check sequence

FDC- Field Device Control (as prefix of a service or a protocol for Type 24 fieldbus)
FDC ASE Field Device Control Application Service Element (for Type 24 fieldbus)
FDCPM Field Device Control Protocol Machine (for Type 24 fieldbus)

FDCPM-M Field Device Control Protocol Machine for Master (for Type 24 fieldbus)
FDCPM-MN Field Device Control Protocol Machine for Monitor (for Type 24 fieldbus)
FDCPM-S Field Device Control Protocol Machine for Slave (for Type 24 fieldbus)
FIFO First In First Out

FSPM FAL service protocol machine

FSM- Fieldbus System Management (as prefix of a service for Type 24 fieldbus)
FSM ASE Fieldbus System Management Application Service Element for Type 24 fieldbus
HMI Human-machine Interface

1/0 Input/output

ID Identifier

Ind indication primitive
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LME Layer Management Entity

Lsb least significant bit

MAC Media Access Control

Msb most significant bit

MSG Message (as prefix of a service or a protocol for Type 24 fieldbus)
MSG ASE Message Application Service Element for Type 24 fieldbus
MSGPM Message Protocol Machine for Type 24 fieldbus

MSGPM-RQ MSGPM for Requester for Type 24 fieldbus
MSGPM-RS MSGPM for Responder for Type 24 fieldbus

oSl Open Systems Interconnection

PM Rretecol-machin

PDU Protocol Data Unit

PhL Ph-layer

QoS Quality of Service

RAM Random access memory

Req request primitive

Rsp response primitive

RSP Response PDU for FDC service (for Type 24 fieldbus)
SAP Service Access Point

SDN Send Data with no Acknowledge

SDU Service Data Unit

SM State Machine

SMIB System Management Information Base
UML Unified Modelling Language

3.4 |Conventions

3.41 General conventions
The HAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate
subclguse. Each ASE specification“is composed of three parts: its class definitions, its

services, and its protocol specification. The first two are contained in IEC 61158-5-24. The
protoqol specification for each-of-the ASEs is defined in this standard.

The dlass definitions define the attributes of the classes supported by each ASE. |n this
standard, it's assumed_that every attributes are accessible only from the owner’s ingtance
objecf itself directly orthrough services of the class.

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

3.4.2 PDU data type conventions

The data types of FAL PDUs are defined with the notations of ASN.1.

(low line) are used as data type symbols of FAL
“ " means a PDU

Character strings that the first character is “_
PDUs or their fields. While a same string as a PDU type but lacked the first
instance of the corresponding data type.

Example CMD-PDU means an instance of _CMD-PDU and a following statement is omitted.
CMD-PDU _CMD-PDU ::= { value}
3.43 State machine conventions

The protocol sequences are described by means of State Machines.
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In statechart diagrams, states are represented as boxes, and state transitions are shown as
arrows. Their conventions are given in ISO/IEC 19501 as Universal Modeling Language

(UML).

Names of states and transitions of the state diagram correspond to the names in the textual
listing of the state transitions.

The textual listing of the state transitions is structured as Table 1.

The first row contains the name of the transition by an index number.

The seécond row defines the source state or the current state before the transition.

The third row contains an event and actions. The event is followed by optional .argumgnts in
parentheses, “(” and “)”, and guard conditions in brackets, “[” and “]”, as the finst‘line. And the
actions with starting character “/” follow the event line.

The Igst row contains the target state or the next state after the transition.

If the|levent occurs and the conditions are fulfilled the transition fires, i.e. the actions are
execufed and the next state is entered.

Table 1 — State transition descriptions

Source
T#
State

Event (arguments) [conditions]

| Action

Target

state

A mepning of each element in Table 1 is shown in Table 2, based on UML *“trangition”
definition (ISO/IEC 19501).

Table 2'=/Description of state machine elements

Desgription element

Meaning

Source|state

Target ptate

Names of the originating state and the target state of transition.

T#

Name or number of the transition.

Event

Name or description of the trigger event that fire the transition.

(argumgnts)

A parameter value, an expression, or a sequence of those divided by “,” for the
event. The preceding ( and the succeeding ) are not part ol the argument 1ist.

[conditions] Boolean expression, which is true for the transition to be fired. The preceding “[” and
the succeeding “]” are not part of the condition.
/ Action List of assignments and service or function invocations. The action should be

atomic. The preceding “/” is not part of the action.

NOTE "(arguments)" and "[condition]" can be omitted if not necessary.

The conventions used in the state machines are shown in Table 3.
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Table 3 — Conventions used in state machines

Convention

Meaning

/*-- description --*/ Describes and explains conditions and/or procedure by using normal sentence between "/*--"

Exam

and "--*/" instead of using the pseudo code notation.

ple:

/*-- The PM examines an occurrence of any alarms for the corresponding remote device.

-- If an alarm is detected, the PM notifies it to the FSM ASE.

-- If not, the PM transfers the MSGService-PDU to the DLL.

_*]

= Value

is a parameter, it comes from the primitive shown as an input event

of an item on the left is replaced by value of an item on the right. If an itémyon the right

Axx Parameter name if ‘a’ is a letter

Exam

Identifier = reason;

means value of a 'reason' parameter is assigned to a parameter called 'ldentifier'

ple:

XxX" Fixed

Exam

Identifier = "abc";

means value "abc" is assigned to a parameter named 'ldentifier’

visible string

ple:

Nnn If all elements are digits, the item représents a numerical constant shown in decimal
representation.

0xnn If all elements nn are digits, the‘item represents a numerical constant shown in hexadecimal

representation.

== Logical condition to indicate an item on the left is equal to an item on the right

< Logical condition to indicate an item on the left is less than the item on the right

> Logical conditiono‘indicate an item on the left is greater than the item on the right

1= Logical conditioh to indicate an item on the left is not equal to an item on the right

&& Logical "AND"

[l Logical /OR"

! ltegical "NOT"

+ Arithmetic operators

; Separator of expressions

Further notations as
conditions and actions.

4 Abstract syntax

defined in C language (ISO/IEC 9899) can be used to describe

4.1 Basic Data types

The following data types may be used in the Type 24 FAL.

a) Basic types as simple types of ASN.1:

i) INTEGER;



https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

- 20 - IEC 61158-6-24:2014 © IEC 2014

i) REAL;
iii) BIT STRING;
iv) OCTET STRING;
v) NULL.
b) Specific basic types as subtypes from ASN.1:
vi) Integer8 ::= INTEGER (-128..127);
vii) Integer16 ::= INTEGER (-32 768 .. 32 767);
viii) Integer32 ::= INTEGER (-2 147 483 648 .. 2 147 483 647);

H Lot Ial.| e INFE O D L
TAT oy CTUT - T TLOLTY

‘8000 0000 0000 0006’H..‘7FFF FFFF FFFF FFFF’H);

x) Unsigned8 ::= INTEGER (0..'FF’'H);

xi) Unsigned16 ::= INTEGER (0.."FFFF’H);

xii) Unsigend32 ::= INTEGER (0.."FFFF FFFF’H);

xiii) Unsigned64 ::= INTEGER (0.."FFFF FFFF FFFF FFFF'H);
xiv) Float32 ::= 0 | negative infinity | positive infinity

| REAL (WITH COMPONENTS { mantissa ((-1) x c3,), base (2), exponent (g35) } )
| REAL (WITH COMPONENTS { mantissa (c35), base(2), exponent (¢35) } )

N
~
X

A~

where,
23 1
c3p 1= REAL (1.. 27 ) = REAL (1.2-2-23)), and
i=0
g3 = INTEGER (-127..127).

NOTE The range of the real value is covered frem negative infinity to positive infinity. But the represgntable
precisign conforms to binary32 or the single precision of ISO/IEC/IEEE 60559. See 5.2.2.

xv) Float64 ::= 0 | negative infinity | positive infinity
| REAL (WITH COMPONENTS { mantissa ((—l)x ces ), base (2), exponent (gg4) })
| REAL (WITH COMRONENTS { mantissa (cg4), base (2), exponent (gg4) } )

where,
52 1
coq = "REAL (1., 27 ) = REAL (1.. (2-2-52)), and
i=0
g4 = INTEGER (-1 023..1 023).

NOTE P The’range of the real value is covered from negative infinity to positive infinity. But the represgentable
precisigmconforms to binary64 or the double precision of ISO/IEC/IEEE 60559. See 5.2.2.

XVi) IA5String
c) Structure types with component types of ASN.1:

Structure type is defined by a combination of SEQUENCE type, CHOICE type of ASN.1, basic
types and subtype elements defined in ASN.1. The FAL PDU described in 4.2 and 4.3 that
follows this subclause correspond this Structure type.

XVii) SEQUENCE

xviii)  CHOICE
d) Array types with a component type of ASN.1:

Array types are a list of any data type defined with SEQUENCE OF type of ASN.1. Typical
array types are shown with SEQUENCE OF type, below:
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xix) SEQUENCE OF;

xx)  BitArray ::= SEQUENCE OF (BIT STRING SIZE(8));
xxi) Array8 ::= SEQUENCE OF Integers8;

xxii) Array16 ::= SEQUENCE OF Integer16;

xxiii) Array32 ::= SEQUENCE OF Integer32;

xxiv) Array64 ::= SEQUENCE OF Integer64.

4.2 FAL PDU types

4.2.1 Top of APDU types: _APDU

The APDU type: _APDU shall consist of two groups; FDCServicePDU and _ MSGServidePDU.

And |FDCServicePDU shall consist of a pair of PDUs; _CMD-PDU and _RSP-RDU, usled for
FDC qommands and its responses respectively.

Furthgrmore, _MSGServicePDU shall consist of a pair of PDUs;"3yMSGREQ-PDU and
_MSQ@RSP-PDU, used for MSG requests and its responses respectively:

_APDU ::= _FDCServicePDU
| _MSGServicePDU
_FDCSgrvicePDU ;= _CMD-PDU -- FDC command PDU type
| _RSP-PDU -- FDC response PDU type
_MSGSYervicePDU = _MSGREQ-PDU -- MSG request PDU type
| _MSGRSP-PDU -- MSG response PDU type

Figurg 1 shows the overview of APDU type“definitions by the tree structure chart.
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4.2.2 PDUs for field device control service
4.2.2.1 Overview

FDCServicePDU shall be edited with a SDU in the FDC service primitive and be sent via AR.
And a FDC ASE receives the PDU from the peer ASE via AR.

The FDC command PDU type: CMD_PDU shall be classified into sync type command (sync
command): _SYNCType-CMD-PDU and async type command (async command):

_ASYNCType-CMD-PDU. Both types are the identical PDU formats: _UCMD-PDU. Therefore,
the FDC PM cannot dlstlngmsh their type S PDUs The user of FDC ASE should know which

commg
field ds a key code in the PDU header part.
The dsync command PDU: ASYNCType-CMD_PDU shall include _UCMD-RDU” and| other
fourtepn PDU types as common commands, which are also variants of _UCMD:PDU.
Derived from the _UCMD-PDU and the _URSP-PDU explained later, agset of commands and
responses can be defined for a specific application, such as motor-drivecontrol, servo gontrol,
etc., By FAL users, and the set may be registered as a device profile (see 4.4 and Anngx A.).
In adqition, a FAL user can select any device profiles supported by a target field device,|when
a connection is established by FDC-Connect service (see8:2.4.3, and |IEC 61158-5-24,
6.4.1.2.3.4).
_CMD-pPDU := _SYNCType-CMD-PDU

| _ASYNCType-CMD-PDU
_SYNC[Type-CMD-PDU ::=_UCMD-PDU
_ASYNEType-CMD-PDU ::= _UCMD-PDU

| _NOP-CMD-PDU

| _PRM_RD-CMB-*PDU

| _PRM_WR-CMD-PDU

| _ID_RD-CMD-PDU

| /€ONFIG-CMD-PDU

| _ALM_RD-CMD-PDU

| _ALM_CLR-CMD-PDU

| _SYNC_SET-CMD-PDU

| _CONNECT-CMD-PDU

| _DISCONNECT-CMD-PDU

| _PPRM_RD-CMD-PDU

| _PPRM_WR-CMD-PDU

[ _MEM_RD-CMD-PDU

| _"MEM_WR-CMD-PDU
_UCMD-PDU ::= _CMD1-PDU | _CMD2-PDU | _CMD3-PDU
_NOP-CMD-PDU ::= _NOP-CMD1-PDU | _NOP-CMD2-PDU | _NOP-CMD3-PDU
_PRM_RD-CMD-PDU ::= _PRM_RD-CMD1-PDU | _PRM-RD-CMD2-PDU | _PRM_RD-CMD3-PDU

_PRM_WR-CMD-PDU
_ID_RD-CMD-PDU
_CONFIG-CMD-PDU
_ALM_RD-CMD-PDU
_ALM_CLR-CMD-PDU
_SYNC_SET-CMD-PDU

_PRM_WR-CMD1-PDU | _PRM_WR-CMD2-PDU | _PRM_WR-CMD3-PDU
_ID_RD-CMD1-PDU | _ID_RD-CMD2-PDU | _ID_RD-CMD3-PDU
_CONFIG-CMD1-PDU | _CONFIG-CMD2-PDU | _CONFIG-CMD3-PDU
_ALM_RD-CMD1-PDU | _ALM_RD-CMD2-PDU | _ALM_RD-CMD3-PDU
_ALM_CLR-CMD1-PDU | _ALM_CLR-CMD2-PDU | _ALM_CLR-CMD3-PDU
_SYNC_SET-CMD1-PDU

| _SYNC_SET-CMD2-PDU
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_SYNC_SET-CMD3-PDU
_CONNECT-CMD1-PDU
_CONNECT-CMD2-PDU
_CONNECT-CMD3-PDU
_DISCONNECT-CMD1-PDU
_DISCONNECT-CMD2-PDU
_DISCONNECT-CMD3-PDU

_PPRM_RD-CMD1-PDU | _PPRM-RD-CMD2-PDU | _PPRM_RD-CMD3-PDU

_PPRM_WR-CMD1-PDU | _PPRM_WR-CMD2-PDU | _PPRM_WR-CMD3

-PDU

_MEM_|
_MEM_|

The F
(sync
_ASY
PDU.

RD-CMD-PDU n=
WR-CMD-PDU n=

shoul

know which respons

_MEM_RD-CMD3-PDU
_MEM_WR-CMD3-PDU

es belong to the sync responses or_nei} and can distingui

types |pby using rcmd field as a key code in the PDU header part\Moreover, this prefix ¢
a response PDU corresponds to one of a command PDUj since a response sh

DC response PDU type: _RSP_PDU shall be also classified into sync”type response
response): _SYNCType-RSP-PDU and async type responsey {async resp
NCType-RSP-PDU. Both types shall be derived from the identical'PDU formats: _YRSP-
Therefore, the FDC PM cannot distinguish their type’s PDUs. The user of FDG ASE

bnse):

5h the
bde of
all be

hts of

exchanhged for a command.
The apync type response PDU: _ASYNCType-RSP_PDU shall include _URSP-PDU and other
fourteen PDU types as common responses to any ‘application, which are also varia
_URSP-PDU.
_RSP-RDU := _SYNCType-RSP-PDU
| _ASYNCType-RSP-PDU
_SYNC[Type-RSP-PDU ::= _URSP-PDU
_ASYNEType-RSP-PDU ::=_URSP-PDY
| _NQPsRSP-PDU
| \PRM_RD-RSP-PDU
| "PRM_WR-RSP-PDU
| _ID_RD-RSP-PDU
| _CONFIG-RSP-PDU
| _ALM_RD-RSP-PDU
| _ALM_CLR-RSP-PDU
| _SYNC_SET-RSP-PDU
| _CONNECT-RSP-PDU
| _DISCONNECT-RSP-PDU
| _PPRM_RD-RSP-PDU
| _PPRM_WR-RSP-PDU
| MEM_RD-RSP-PDU
| _"MEM_WR-RSP-PDU
_URSP-PDU ::= _RSP1-PDU | _RSP2-PDU | _RSP3-PDU
_NOP-RSP-PDU ::= _NOP-RSP1-PDU | _NOP-RSP2-PDU | _NOP-RSP3-PDU
_PRM_RD-RSP-PDU ::=_PRM_RD-RSP1-PDU | _PRM-RD-RSP2-PDU | _PRM_RD-RSP3-PDU

_PRM_WR-RSP-PDU o=
_ID_RD-RSP-PDU o=

_CONF

IG-RSP-PDU n=

_PRM_WR-RSP1-PDU | _PRM_WR-RSP2-PDU | _PRM_WR-RSP3-PDU
_ID_RD-RSP1-PDU | _ID_RD-RSP2-PDU | _ID_RD-RSP3-PDU
_CONFIG-RSP1-PDU | _CONFIG-RSP2-PDU | _CONFIG-RSP3-PDU
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_ALM_RD-RSP-PDU = _ALM_RD-RSP1-PDU | _ALM_RD-RSP2-PDU | ALM_RD-RSP3-PDU

_ALM_CLR-RSP-PDU ;= _ALM_CLR-RSP1-PDU | _ALM_CLR-RSP2-PDU | _ALM_CLR-RSP3-PDU

_SYNC_SET-RSP-PDU ::= _SYNC_SET-RSP1-PDU

| _SYNC_SET-RSP2-PDU
| _SYNC_SET-RSP3-PDU
_CONNECT-RSP-PDU ::= _CONNECT-RSP1-PDU
| _CONNECT-RSP2-PDU
| _CONNECT-RSP3-PDU

_DISCONNECT-RSP-PDU ::= _DISCONNECT-RSP1-PDU

| _DISCONNECT-RSP2-PDU
| _DISCONNECT-RSP3-PDU

_PPRM_RD-RSP-PDU ::= _PPRM_RD-RSP1-PDU | _PPRM-RD-RSP2-PDU | _PPRM_RD-RS$P3-POU

_PPRM_WR-RSP-PDU ::=_PPRM_WR-RSP1-PDU | _PPRM_WR-RSP2-PDU | _PPRM_WR-RSP3-ADU

_MEM_|RD-RSP-PDU ::= _MEM_RD-RSP3-PDU

_MEM_|WR-RSP-PDU ::= _MEM_WR-RSP3-PDU

4.2.2.p Common component of PDU

42221 FDC command PDU

_UCMD-PDU may have three types, short type: CMDA1-PDU, long type: _CMD2-PDU, and

enhanced type: CMD3-PDU. Both _CMD1-PDU and _CMD2-PDU shall have same Header

fields,|but _CMD3-PDU shall have enhanced one,

The pgduBody length of _CMD1-PDU shallxbe 14 octets when it encoded, and so ps for

_CMD2-PDU. This part is called main-ecommand, and _CMD2-PDU shall have apother

extented pduBodyExt field too, and_ canipiggyback an additional command PDU called sub-

commjand: _SUBCMD-PDU on that field.

The pduBody length of CMD3-PDU shall be able to be select from 4, 12, 28, 44, and 60

octets|, but need not be switched on the fly.

_CMD1FPDU = SEQUENCE{ -- short PPU type
cmd _CMDCode,
pduBody OCTET STRING SIZE (14),
wdt _WDT}

_CMDZ-PDU ;= SEQUENCE({ -- long PQU type
maincmd-PDU COMPONENTS OF _CMD1-PDU, -- main-cgmmand
EHOtEE{STbTmd=PBH—SUBEMD-PDY; =—sub-tommand

pduBodyExt OCTET STRING SIZE (15) } }

_SuBCMD-PDU ;1= _USUBCMD-PDU SEQUENCE{ -- sub command

subcmd _SubCMD, PDU type
pduBody OCTET STRING SIZE (14)}

| _NOP-SUBCMD-PDU

| _PRM_RD-SUBCMD-PDU

| _PRM_WR-SUBCMD-PDU

| _ALM_RD-SUBCMD-PDU

| _PPRM_RD-SUBCMD-PDU

| _PPRM_WR-SUBCMD-PDU

_CMD3-PDU 1= SEQUENCE({ -- enhanced PDU
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cmd _CMDCode, type
wdt _WDT,
cmd_ctrl _CMD_CTRL,
pduBody OCTET STRING SIZE (4|12|28|44|60) }
a) cmd field

cmd
data field which contains the code to identify contents of each command

This field shall be coded as _CMDCode, subtype of Unsigned8, with the following value range.
The predefined common commands are shown as PrimaryCMD below.

— | '00'H to "1F'H: used or reserved for common commands;
— | '20'H to 'BF'H: reserved for application specific commands;

— | 'CO'H to 'FF'H: reserved for vendors.

_CMD(ode
_PrimafyCMD

Unsigned8
_CMDCode {
nop (‘00’H),
prm_rd (‘01’H), prm_wr (‘02’H),
id_rd (‘03’H),
config (‘04’H),
alm_rd (‘05’H), alm_clr (‘06’HY,
sync_set (‘OD’H),
connect (‘OE’H),
disconnect (‘OF’H),
pprm_rd (‘“1B’H)\pprm_wr (‘1C’H),
mem_rd (‘“1B*H), mem_wr (‘1E'H) }

b) wdt field

wdt
watchfdog counter field

This fleld shall be used for the slave to detect out-of synchronous activity or the WDT efror of
the corresponding master. The master shall count the wdt field of sending PDUs [every
commrnication cyclein~case of the synchronous communication state. In addition, the|slave
shall ¢xamine the field value of receiving PDUs every communication cycle to detect the wdt
error.

The Djata type is _WDT. It shall have two sub fields, mn and sn.

_WDT = SEQUENCFE { mn BIT STRING SIZE (4)
sn BIT STRING SIZE (4)}

mn (Master count value)
The value range shall be from 0 to 15.

The mn field in a next CMD-PDU to be sent shall be counted up by one. An FDC
master shall do that every communication cycle. On the other hand, when an FDC
slave receives the PDU, it shall examine the counter every cycle. And, if the counter
isn’t match the last mn value plus one, it shall alert the watchdog counter error.

sn (Slave count value)
The value range shall be from 0 to 15.

The sn field in a next CMD-PDU to be sent shall be set the same value of the rsn
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field in the last received RSP-PDU. An FDC master shall copy it from the last RSP-
PDU every communication cycle.

c) subcmd field

subcmd

data fi

The D
cmd fi

eld which contains the code to identify contents of each sub-command

ata type is _SubCMD. The code definition for the sub-commands shall be same as main
eld in principle, but some codes may be restricted to use, if they have any difficulties in

processing parallel commands. The predefined common sub-commands are shown as
_PrimarySubCMD below.

_SubC

_Prima

d) cn

cmd_
set of
slave

The D

_CMD |

D ;2= Unsigned8
ySubCMD ;1= _SubCMD {
nop (‘00’H),
prm_rd (‘01°H), prm_wr (‘02’'H),
alm_rd (‘05’H),
pprm_rd (‘“1B’H), pprm_wr (‘1C’H) }
d_ctrl field
ctri
control bits that is independent of any command transactions, from FDC master t¢ FDC

ata type is _CMD_CTRL. It shall have two meaningful sub-fields, alm_clr and cmd| id.

CTRL ::= SEQUENCE { reserve1 BN“STRING SIZE (3),
alm_ci VBIT STRING SIZE (1),
reserve2 BIT STRING SIZE (2),
ocmd_id BIT STRING SIZE (2),
reserve3 BIT STRING SIZE (8) }

alm_clr
This field shall be .used to command to clear alarm/warning status of the [slave
device.

value-Q: to execute nothing

value changes to1: to execute the status clear

cmd.id
When the master device continuously issues identical contents of a CMD-PDU [to the

slave, it can be used to make the slave device recognizing the command as arrother

\SARRERER-sRA~ I

The value range shall be from 0 to 3.

The FDC master may use the cmd_id to have a FDC slave acknowledge that the
command is a new command when the master sends the same command repeatedly
to the slave.

Since the slave shall respond the echo of the cmd_id of every command through
RSP-PDU.cmd_stat.rcmd_id field explained later, the master can also judge the
command for which the slave station sent the response.

Use of the cmd_id is not mandatory for the master.

While RSP-PDU.cmd_stat.cmdRdy = 0 in response PDUs, the slave shall disregard
commands that have a different cmd_id and continues to execute the command
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which has been already accepted.

4.2.2.2.2 FDC response PDU

_URSP-PDU may have three types, short type: RSP1-PDU, long type: _RSP2-PDU, and
enhanced type: RSP3-PDU. Both RSP1-PDU and _RSP2-PDU shall have common header
fields, but _RSP3-PDU shall have another enhanced one.

The pduBody length of _RSP-PDU shall be 11 octets, and so as for _RSP2-PDU. This is
called a main response or a response of the main command, and RSP2 PDU shall have
another—extended—pduBoedybExt—field—too—and—ecan—piggyback—an additional—eommang PDU
called|sub-response or a response of a sub command: SUBRS-PDU on that field.

The pfluBody length of RSP3-PDU shall be able to be select from 4, 12, 28, 44, and 60 pctets,
but ngded not be switched on the fly.

_RSP1i{PDU ::= SEQUENCE{ -- short PPU type
rcmd _CMDCode,
alarm _ALARM,
status _STATUS,
pduBody OCTET STRING SIZE (11),
rwdt _RWDT}
_RSP2{PDU ::= SEQUENCE({ -- long PQU type
rsp1-PDU COMPONENTS\OF _RSP1-PDU, -- main response
CHOICE { subrsp-PDU~_SUBRS-PDU, -- sub response

pduBedyExt OCTET STRING SIZE (15) } }
_SUBRBSP-PDU ;2= _USUBRSP-PDUISEQUENCE({ -- sub response
rsubcmd _SubCMD, PDU type

subStatus _SUBSTATUS,
pduBody OCTET STRING SIZE (13)}

| ANOP-SUBRSP-PDU
| _PRM_RD-SUBRSP-PDU
| _PRM_WR-SUBRSP-PDU
| _ALM_RD-SUBRSP-PDU
| _PPRM_RD-SUBRSP-PDU
| _PPRM_WR-SUBRSP-PDU
_RSP3{PDU ;1= SEQUENCE({ -- enhancpd PDU
remd CMDCode, type
rwdt _RWDT,
cmd_stat _CMD_STAT,
pduBody OCTET STRING SIZE (4|12|28|44|60) }

a) rcmd field

rcmd

data field which contains the same code as a received and processing command
So, this field shall be coded as _CMDCode. See 4.2.2.2.1.

b) alarm field

alarm
This field shall contain the alarm code.
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The Data type is _ ALARM. The value range shall be from 0 to 255.

_ALARM

::= Unsigned8

c) status field

status

This field shall indicate the status of the slave device.

The Data type is _STATUS. It shall have three meaningful sub-fields as follows.

_STATUS

::= SEQUENCE { alarm  BIT STRING SIZE (1),
warning BIT STRING SIZE (1),

cmdRdy BIT STRING SIZE (1),
reserve BIT STRING SIZE (13)}

alarm

This bit field shall indicate the alarm status in the slave device.
0: No alarm,
1: any alarms occur.

warning

This bit field shall indicate the warning status in the¢slave device.
0: No warning,

1: any warnings occur.

cmdRdy
This bit field shall indicate the command progress status of the FDC slave.

The slave device shall keep thesbit cmdRdy 0, while it is processing the com
The slave device shall change the bit from 0 to 1, when it has complete
processing.

To notice the completion® of the specific command the FDC master shall no
examine the bit, but(also collate some other RSP-PDU fields with the correspdg
CMD-PDU fieldsto discriminate from the preceding transaction.

When the retention time of cmdRdy = 0 is expired, the master shall raise a con
time out error. The timer value depends on each product specification for
devices.

A change of this bit status shall be independent of the alarm or warning status.

0: busy with command execution in progress

mand.
d the

t only
nding

mand
slave

trTeady formew command

d) rwdt field

rwdt

watchdog counter field

This field shall be used for the master to detect out-of synchronous activity or the WDT error
of the corresponding slave. The slave shall count and update the rwdt field of sending PDUs
every communication cycle in case of the synchronous communication state. In addition, the
master shall examine the field value of receiving PDUs every communication cycle to detect
the rwdt error.

The Data type is _RWDT. It shall have two sub fields, rmn and rsn.

_RWDT

::= SEQUENCE { rmn BIT STRING SIZE (4),
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rsn BIT STRING SIZE (4)}

rmn (Master count value)
The value range shall be from 0 to 15.

The rmn field in a next RSP-PDU to be sent shall be set the same value of the mn
field in the last received CMD-PDU. An FDC slave shall copy it from the CMD-PDU

every communication cycle.

rsn (Slave count value)
The value range shall be from 0 to 15.

The rsn field in a next RSP-PDU to be sent shall be counted up by one, Arf
slave shall do that every communication cycle. On the other hand, when “an
master receives the PDU, it shall examine the counter every cycle." /And,

FDC
FDC
if the

counter isn't match the last rsn value plus one, it shall alert the watehdog counter

error.

e) rslibcmd

rsubc
data f

md
eld which contains the same code as the received and processing sub-command

This f

eld shall be coded as _SubCMD. See 4.2.2.2.1.

f) supStatus

subSfatus

This f

eld shall indicate the status of the slave station in the sub response PDU part.

The Dlata type is _SubSTATUS. This field shall*be coded same as status field.

_SUBS[TATUS = _STATUS

g) cnd_stat field

cmd_rtat

This field shall indicate the status’/of the slave device.

The Djata type is _CMD__STAT. It shall have seven sub fields as follows.
_CMD_|STAT ::= SEQUENCE {d_alm BIT STRING SIZE (1),

d_war BIT STRING SIZE (1),
cmdRdy BIT STRING SIZE (1),
alm_clr_cmp BIT STRING SIZE (1),
reserve BIT STRING SIZE (2),

remd_id BIT STRING SIZE (2,
cmd_alm BIT STRING SIZE (4),
comm_alm BIT STRING SIZE (4) }

d_alm
This bit field shall indicate occurrence status of device-specific alarm in the
device.

0: the slave is not in device specific alarm status;

slave

1: the slave is in device specific alarm status except neither comm_alm nor

cmd_alm.

Specification of device alarm status may depend on specified product
implementation, but a factor of the alarms should be classified separately from a
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communication problem and a command issue.

After the slave has been recovered to the alarm status, through the execution of the
command ALM_CLR-CMD-PDU or cmd_ctrl.alm_clr bit in any CMD-PDU, this bit
shall be cleared to 0.(d_alm = 0)

d_war
This bit field shall indicate occurrence status of device-specific warning in the slave
station.

0: the slave is not in device specific alarm status;

1: the slave is in device specific alarm status except neither comm alm nor
cmd_alm.

Specification of device alarm status may depend on specified\ “product
implementation, but a factor of the alarms should be classified separately ffom a
communication problem and a command issue.

After the slave has been recovered to the warning status, through“the executjon of
the command ALM_CLR-CMD-PDU or cmd_ctrl.alm_clr bit in_any CMD-PDU, this bit
shall be cleared to 0.(d_war = 0)

cmdRdy
This bit field shall indicate the command progress status’ of the FDC slave.

Meaning of this bit is same as RSP1_PDU.status.cmdRdy.

0: busy with command execution in pfogress;
1: ready for new command.
alm_clr_cmp
This bit field shall indicate the execution status of alarm clear process.
0: Alarm/warning clear nébcompleted;
1: Alarm/warning clear completed.
rcmd_id
This field shall be a key'code to indicate which command the response PDU corresponds to,
by echoing back cmd_id of the corresponding command PDU.
The value rangeis-from 0 to 3.

cmd_alm
This field shall notify an alarm code for command abnormality.

Eaeh:code shall mean as follows.

'00'H: Normal;
'01'H: Warning on out-of-range data;

'02'H to '07'H: reserved for warning codes;

'08'H: Alarm on out-of-support;

'09'H: Alarm on out-of-range data;

'0A'H: Alarm on abnormal command execution condition;
'OB'H: Alarm on abnormal subcommand combination;
'0C'H: Alarm on abnormal phase;

'OD'H to 'OF'H: reserved for alarm codes.
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comm_alm
This field shall notify an alarm code for communication error status.

Each code shall mean as follows.

'00'H: Normal,

'01'H: Warning on abnormal FCS;
'02'H: Warning on abnormal reception;
'03'H to '07'H: reserved for warning;
'08'H: Alarm on abnormal FCS;

'09'H: Alarm on abnormal reception;

'0A'H to 'OF'H: reserved for alarm.

4.2.3 PDUs for message service

_MSGHEQ-PDU ::= SEQUENCE { responder Unsigned8,
funcCode BIT STRING SIZE (7),
reserve1l BIT STRING SIZE (1),
extAddress Unsigned8,
reserve2 OCTET STRING (‘00’'H),
requestData OCTET'STRING SIZE (4..4092)}
| SEQUENCE { requestUData OCTET STRING SIZE (8..4096)}
_MSGHSP-PDU ::= SEQUENCE { responder, Unsigned8,
funcCode’BIT STRING SIZE (7),
errorFlag BIT STRING SIZE (1),
extAddress Unsigned8,
reserve OCTET STRING (‘00’H),
responseData OCTET STRING SIZE (4..4092)}
| SEQUENCE { responseUData OCTET STRING SIZE (8..4096)}
a) repgponder field

responder
This fleld shall contajn‘the destination node address or responder of the message.

This figld shall be coded as data type Unsigned8 with the following value range.

— | '00'H: reserved;
— | '01'H:"C1 master device;
— L'02'H- C2 master device:
— '03'H to 'EF'h: Slave device;
— 'FO'H to 'FF'H: reserved.
b) funcCode field

funcCode
This field shall contain the code indicating the function of the message.

The code range shall be from '00'H to '7F'H.

c) errorFlag field

errorFlag
This field shall indicate the response state of the message. It shall be set to 0 on a normal
response, and to 1 on an abnormal response.


https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

IEC 61158-6-24:2014 © IEC 2014 -33 -

— 0: a normal response;
— 1:an error response.
d) extAddress field

extAddress
This field shall contain the sub address representing a sub device when the destination node
is an integrated device with two or more sub devices.

This field shall be coded as data type Unsigned8 with the value range '00'H to 'FE'H. The
code 'FF'H is reserved.

e) requestData field and respondeData field

requeIstData and responseData
Thesq fields shall contain the SDUs that may be defined by user for each functian,code. An
example of a user message command set for function code: '42’H is shown in Annex C.

4.3 |Detailed definitions of _FDCService-PDUs
4.3.1 Short PDU type
4.3.1.1 NOP command and response

NOP symbolizes a “no operation” command. Receiving this.‘ecommand, the slave shpll do
nothing but respond with a NOP-RSP1-PDU showing the latest alarm and status.

_NOP-¢MD1-PDU = _CMD1-PDU ( WITH COMPONENTS {..., cmd (nop) })
_NOP-RSP1-PDU = _RSP1-PDU ( WITH COMPONENTS {..., remd (nop) } )

4.31.p PRM_RD command and response

PRM_|RD symbolizes a “parameter-read’’command. Receiving this command, the slavg shall
read g specified parameter value into PRM_RD-RSP1-PDU.parameter field and shall respond
with it

_PRM_RD-CMD1-PDU _€MD1-PDU ( WITH COMPONENTS
{...,cmd (prm_rd),
pduBody (cmdBody _ PRM_RD-CMD1Body) } )

_PRM_RD-CMD1Body SEQUENCE({ reserve1 OCTET STRING SIZE (3),

pNo Unsigned16,

pSize Unsigned8,

reserve2 OCTET STRING SIZE (8) }
_RSP1-PDU ( WITH COMPONENTS

_PRM_RD-RSP1-PDU

{..., rcmd (prm_rd),
pduBody (rspBody _PRM_RD-RSP1Body) } )

_PRM_RD-RSP1Body SEQUENCE { pNo Unsigned16,

pSize Unsigneds,
parameter OCTET STRING SIZE (8) }
a) pNo field

pNo
This field shall contain the parameter number to read out.

The value range shall be from 0 to 65 535.

b) pSize field
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This field shall contain an octet size of the parameter.
The value range shall be from 0 to 255.

c) parameter field

parameter
This field shall contain the read data corresponding to pNo. The data size, data structure and
its meaning may depend on the pNo.

4.3.1.3 PRM_WR command and response

PRM_[WR symbolizes a “parameter-write” command. Receiving this command, the slavg shall
write |a specified parameter value from PRM_WR-CMD1-PDU.parameter field~and| shall
respond with the echo of it to tell completion of the command.

_PRM_WR-CMD1-PDU _CMD1-PDU ( WITH COMPONENTS
{..., cmd (prm_wr),
pduBody (cmdBody _PRM_WR-CMD4Body) })

SEQUENCE { reserve OCTET STRING SIZE (3],

_PRM_WR-CMD1Body
pNo Unsigned16,
pSize Unsigned8,
parameter OCTET STRING SIZE (8) }
_RSP1-PDU (WITH COMPONENTS

_PRM_WR-RSP1-PDU
{..., rcmd (prmowr),
pduBody (rspBody _PRM_WR-RSP1Body) } )
SEQUENCE { pNo Wnsigned16,

_PRM_WR-RSP1Body
pSize Unsigned8,

parameter OCTET STRING SIZE (8) }
a) pNo field

pNo
This figld shall contain the parametéer number to write in.

The value range shall be from 0 to 65 535.

b) pYize field

pSize
This figld shall gentain the octet size of the parameter.

The v3lue range shall be from 0 to 255.

C) paramnfnr field

parameter
This field shall contain the data to write corresponding to pNo. The data size, data structure
and its meaning may depend on the pNo.

4.3.1.4 ID_RD command and response

ID_RD symbolizes a “device-ID-read” command. Receiving this command, the slave shall
read a part of a specified item in the Device Information into ID_RD-RSP1-PDU.idData field
and shall respond with it. The semantics and data types of the Device Information may be
dependent on each device model, except idCode: 0, which shall specify the device model
information.

_ID_RD-CMD1-PDU ::=_CMD1-PDU (WITH COMPONENTS
{..., cmd (id_rd),
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pduBody (cmdBody _ID_RD-CMDBody) })

_ID_RD-CMD1Body ::= SEQUENCE { reserve1 OCTET STRING SIZE (3),

idCode Unsigned8,

idOffset Unsigned8,

idSize Unsigned8,

reserve2 OCTET STRING SIZE (8)}

_ID_RD-RSP1-PDU ::= _RSP1-PDU (WITH COMPONENTS

{..., rcmd (id_rd),
pduBody (rspBody _ID_RD-RSPBody) })

_ID_RO-RSP1Body ::= SEQUENCE { idCode Unsigned8,

a) id

idCode

This fi

idOffset Unsigneds8,

idSize Unsigned8,

idData OCTET STRING SIZE (8) }
Code field

bld shall contain the device-ID code to read out.

The vglue range shall be from 0 to 255.

b) id

'00'H: device model;
'01'H to 'FF'H: reserved.
Dffset field

idOffget

This fi

bld shall contain the offset address of the deviee-ID to read out.

The vglue range shall be from 0 to 255.

c) id$ize field

idSiz¢

This fi

bld shall contain the read octet;size of the device-ID.

The vglue range shall be from.0 10 255.

d) id

idDat

This

[Data field

ﬂeld shall -Contain the read data corresponding to the idCode. The data size

structlire and its‘meaning may depend on the idCode.

4.3.1.5 CONFIG command and response

data

CONFIG symbolizes a "configure-device” command. Receiving this command, the slave shall
activate a set of parameters on RAM updated with a PAR_WR command and shall respond to
tell completion of the command.

_CONFIG-CMD1-PDU ::=_CMD1-PDU (WITH COMPONENTS

{..., cmd (config),
pduBody (cmdBody _ CONFIG-CMD1Body) } )

_CONFIG-CMD1Body ::= SEQUENCE { reserve1 OCTET STRING SIZE (3),

config_mode Unsigned8 { pActive (0),
reserve2 OCTET STRING SIZE (10) }

_CONFIG-RSP1-PDU ::= _RSP1-PDU (WITH COMPONENTS {..., remd (config) } )
a) config_mode field
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config_mode
This field shall contain the mode of device configuration.

This field shall be coded as data type Unsigned8 with the following value range.

— pActive ('00'H): to recalculate with the parameters and set up;
— '01'H to 'FF'H: reserved.

4.3.1.6 ALM_RD command and response

ALM_RD symbolizes an “alarm-read” command. Receiving this command, the slave shall read
a set of alarm data that includes details of status of alarm and warning into ALM_RD-RSP1-
PDU.alm_data field and shall respond with it. The semantics and data types of the aln_data
may be dependent on each device model.

_ALM_RD-CMD1-PDU 1= _CMD1-PDU (WITH COMPONENTS
{..., cmd (alm_rd),

pduBody (cmdBody _ALM_RD-CMD1Body)'} )
_ALM_RD-CMD1Body ::= SEQUENCE { reserve1 OCTET STRING SIZE (3),
alm_rd_mode Unsigned8 { currentAlm (0)},
reserve2 OCTET STRING/SIZE (10) }
_ALM_RD-RSP1-PDU 1= _RSP1-PDU (WITH COMPONENTS
{..., rcmd (alm_rd),

pduBody (rspBody.__ALM_RD-RSP1Body) } )
_ALM_RD-RSP1Body ::= SEQUENCE { alm_data Unsigned8 { currentAlm (0)},
alm_data OCTET STRING SIZE (10) }
a) alm_rd_mode field
alm_rd_mode
This field shall contain the mode for the:alarm reading.
This fleld shall be coded as data type-Unsigned8 with the following value range.

— | currentAlm ('00'H): to read out the current alarm/warning state;
— | 01'H to 'FF'H: reserved.
b) almn_data field

alm_data
This fleld shall contain the read alarm status corresponding to alm_rd_mode.

4.31. ALM_CLR command and response

ALM_PLR- symbolizes an “alarm-clear” command. Receiving this command, the slavg shall
clear intermatatarnmand Wdlllillg statosamd—shatt |copunu' totett bumpicﬁun of threcommand.

This command cannot work to solve a cause of alarm or warning. The command should be
issued after solved the real causes or problems, to recover the device status to normal.

_ALM_CLR-CMD1-PDU ::=_CMD1-PDU (WITH COMPONENTS
{..., cmd (alm_clr),
pduBody (cmdBody _ALM_CLR-CMDBody) })
_ALM_CLR-CMD1Body ::= SEQUENCE { reserve1 OCTET STRING SIZE (3),
alm_clr_mode Unsigned8 { cAlmClear(0) },
reserve2 OCTET STRING SIZE (10) }
_ALM_CLR-RSP1-PDU ::= _RSP1-PDU (WITH COMPONENTS

{..., rcmd (alm_clr),
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pduBody (rspBody _ALM_CLR-RSP1Body) } )
_ALM_CLR-RSP1Body ::= SEQUENCE { alm_cIr_mode Unsigned8 { cAlmClear(0) },
reserve  OCTET STRING SIZE (10) }
a) alm_clr_mode field

alm_clr_mode
This field shall contain the mode for alarm clear.

This field shall be coded as data type Unsigned8 with the following value range.

— cAIlmClear ('00'H): to clear the current alarm/warning status;

o (Rl =t N1
- U

= 1 !
T TSSCIvVeU.

410
I

1 tU
4.3.1.8 SYNC_SET command and response

SYNC_SET symbolizes a “set into synchronous-state” command. Receivingthis command,
the slave shall make a transition of slave PM (FDCPM-S) from S2: AsyncCennécted stafe into
S3: §yncConnected state. And receiving the response, the master shall make a gimilar
transifion of master PM (FDCPM-M) from S2: AsyncConnected state into~S3: SyncConrnected
state.|See 8.2.4 and for more details.

_SYNC| SET-CMD1-PDU = _CMD1-PDU (WITH COMPONENTS {..., cmd_($ync_set) } )
_SYNC| SET-RSP1-PDU = _RSP1-PDU (WITH COMPONENTS {.... remd (sync_set) } )

4.3.1.9 CONNECT command and response

Exchgnge this command and response, the mastér and the slave shall establish a FOC AR
connelction. At that time, some communication;options or parameters can be specified with
the PDUs. They shall make their transition of each PM; FDCPM-M and FDCPM-S. Seq 8.2.4
and 8]2.5 for more details.

_CONNECT-CMD1-PDU ::=_CMD1-PDU(WITH COMPONENTS
{..., cmd (connect),
pduBody (cmdBody _CONNECT-CMD1Body) } )

_CONNECT-CMD1Body ::=,SEQUENCE { reserve1 OCTET STRING SIZE (3),

ver Unsigned8,

com_mod SEQUENCE {
reserve1l BIT STRING SIZE (1),
syncmode BIT STRING SIZE (1),
dtmode BIT STRING SIZE (2),
reserve2 BIT STRING SIZE (3),

subemd BIT STRING SIZE (1) }
v

com_time Unsigend§,
reserve2 OCTET STRING SIZE (8) }
_CONNECT-RSP1-PDU ::=_RSP1-PDU (WITH COMPONENTS
{..., rcmd (connect),
pduBody (rspBody _CONNECT-RSP1Body) } )
_CONNECT-RSP1Body ::= SEQUENCE { ver Unsigned8,
com_mod SEQUENCE {
reserve1l BIT STRING SIZE (1),
syncmode BIT STRING SIZE (1),
dtmode BIT STRING SIZE (2),
reserve2 BIT STRING SIZE (3),
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subcmd BIT STRING SIZE (1) },
com_time Unsigend8,

reserve  OCTET STRING SIZE (10)}

a) com_mod field

com_mod

This f

b) co

com_
This fi

cycle period.

The vglue range shall be from 0 to 255.

4.3.1.

Exchgnge this commandiand response, the master and the slave shall release a F[
connelction and specified communication options shall be reset. They shall make

transi

_DISC(
_DISC(

ield shall contain several modes about communication in the connection.

syncmode
This bit field shall indicate the communication mode.

0: asynchronous communication state:

1: synchronous communication state.

dtmode
This bit field shall indicate the transfer mode

This field shall be with the following value range.

'00'H: single transfer mode;
'01'H: dual transfer mode;
02'H to '03'H: reserved.

subcmd
This bit field shall indicate whether to use subcommand or not.

0: Subcommand field disabled;

1: Subcommand field enabled.

10 DISCONNECT command and response

ion of each RM;"FDCPM-M and FDCPM-S. See 8.2.4 and 8.2.5 for more details.

NNECT-CMD1-PDU  ::= _CMD1-PDU (WITH COMPONENTS {..., cmd (disconnect) } )
NNEET-RSP1-PDU  ::= _RSP1-PDU (WITH COMPONENTS {..., rcmd (disconnect) })

m_time field
fime
eld shall contain the communication gyele period in the form of a multiple of the transmission

C AR
their

4.3.1.11 PPRM_RD command and response

PRM_RD symbolizes a “PROM-parameter-read” command. Receiving this command, the
slave shall read a specified parameter on E2PROM or non-volatile memory into PPRM_RD-
RSP1-PDU.parameter field and shall respond with it

_PPRM

_PPRM

_RD-CMD1-PDU 1= _CMD1-PDU (WITH COMPONENTS

{..., cmd (pprm_rd),

pduBody (cmdBody _PPRM_RD-CMD1Body) } )
_RD_CMD1Body ::= SEQUENCE{ reserve1 OCTET STRING SIZE (3),

pNo Unsigned16,
pSize Unsigned8,
reserve2 OCTET STRING SIZE (8)}
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_PPRM_RD-RSP1-PDU ::= _RSP1-PDU (WITH COMPONENTS

_PPRM_RD-RSP1Body

{..., rcmd (pprm_rd),
pduBody (rspBody _PPRM_RD-RSP1Body) } )
SEQUENCE { pNo Unsigned16,

pSize Unsigneds,
parameter OCTET STRING SIZE (8) }

a) pNo field

pNo

This field shall contain the parameter number to read out.

The vq

b) pS
pSize

This figld shall contain an octet size of the parameter.

The v4

c) pa

para
This f]
mean

4.3.1.12 PPRM_WR command and response

PPRM
slave

E2PRPM or non-volatile memory and shall respond with the echo of it to tell completion
commijand.

_PPRM

lue range shall be from 0 to 65 535.

ize field

lue range shall be from 0 to 255.

ameter field

eter
eld shall contain the data corresponding to pNo. The, data size, data structure 3
ng may depend on the pNo.

_WR symbolizes a “PROM-parameter-write”? command. Receiving this comman
shall write a specified parameter value from PPRM_WR-CMD1-PDU.parameter f

| WR-CMD1-PDU _CMD1-PDUY (WITH COMPONENTS
{..., cmd (pprm_wr),

pduBody (cmdBody _ PPRM_WR-CMD1Body) } )

nd its

d, the
eld to
of the

_PPRM_WR_CMD1Body :=+ SEQUENCE { reserve OCTET STRING SIZE (3),

pNo Unsigned16,

pSize Unsigneds,

parameter OCTET STRING SIZE (8) }
_PPRM_WR-RSP1-RPDU ::= _RSP1-PDU (WITH COMPONENTS

{..., rcmd (pprm_wr),

pduBody (rspBody _PPRM_WR-RSP1Body) } )
_PPRM_WR-RSPTBody = SEQUENCE { pNo Unsigned1o,

pSize Unsigneds,

parameter OCTET STRING SIZE (8) }
a) pNo field
pNo

This field shall contain the parameter number to write in.

The value range shall be from 0 to 65 535.

b) pSize field

pSize

This field shall contain the octet size of the parameter.

The value range shall be from 0 to 255.
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c) parameter field

parameter
This field shall contain the data to write corresponding to pNo. The data size, data structure
and its meaning may depend on the pNo.

4.3.2 Long PDU type

4.3.21 NOP command and response

See 4.3.1.1.

_NOP-Gib2-PBY s a—CIB2-P B AHTFH-COMP-ONENTFS{—emetrop )
_NOP-RSP2-PDU ::= _RSP2-PDU (WITH COMPONENTS {..., remd (nop) } )

4.3.2.2 PRM_RD command and response

See 4/3.1.2.
_PRM_RD-CMD2-PDU ::= _CMD2-PDU ( WITH COMPONENTS
{..., cmd (prm_rd),
pduBody (cmdBody _ PRM_‘RD-CMD1Body) } )
_PRM_RD-RSP2-PDU ::= _RSP2-PDU ( WITH COMPONENTS

{..., rcmd (prm_rd);
pduBody (rspBady _ PRM_RD-RSP1Body) } )

4.3.2.3 PRM_WR command and response

See 4/3.1.3.
_PRM_WR-CMD2-PDU ;= _CMD2-RDU ( WITH COMPONENTS

{..., cmd (prm_wr),

pduBody (cmdBody PRM_WR-CMD1Body) })
_PRM_WR-RSP2-PDU %= +RSP2-PDU (WITH COMPONENTS
{..., rcmd (prm_wr),

pduBody (rspBody _PRM_WR-RSP1Body) } )
4.3.2.4 ID.RD command and response
See 4|31 4.
_ID_RD-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS

{..., cmd (id_rd),
pduBody (cmdBody _ID_RD-CMDBody) })
_ID_RD-RSP2-PDU ::= _RSP2-PDU (WITH COMPONENTS
{..., rcmd (id_rd),
pduBody (rspBody _ID_RD-RSPBody) } )

4.3.2.5 CONFIG command and response
See 4.3.1.5.

_CONFIG-CMD2-PDU ;= _CMD2-PDU (WITH COMPONENTS
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{..., cmd (config),
pduBody (cmdBody _ CONFIG-CMD1Body) })
_CONFIG-RSP2-PDU 2= _RSP2-PDU (WITH COMPONENTS {..., rcmd (config) } )

4.3.2.6 ALM_RD command and response

See 4.3.1.6.
_ALM_RD-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS
{..., cmd (alm_rd),
pduBody (cmdBody _ALM_RD-CMD1Body) } )
_ALM_RD-RSP2-PDU 2= _RSP2-PDU (WITH COMPONENTS

{..., rcmd (alm_rd),

pduBody (rspBody _ALM_RD-RSP1Body) }9

4.3.2.y ALM_CLR command and response

See 4]3.1.7.
_ALM_CLR-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS
{..., cmd (alm_clr),
pduBody (cmdBody) _ALM_CLR-CMDBody) })
_ALM_CLR-RSP2-PDU 2= _RSP2-PDU (WITH COMPONENTS

{..., rcmd (alm”clr),

pduBody (rspBody _ALM_CLR-RSP1Body) } )

4.3.2.8 SYNC_SET command and_response

See 4/3.1.8.
_SYNC| SET-CMD2-PDU == _(CMD2-PDU (WITH COMPONENTS {..., cmd (sync_set) } )
_SYNC| SET-RSP2-PDU %= RSP2-PDU (WITH COMPONENTS {..., rcmd (sync_set) } )

4.3.2.9 CONNECT command and response

See 4/3.1.9.
_CONNECT-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS
{..., cmd (connect),
pduBody (cmdBody _CONNECT-CMD1Body) } )
_CONNECT-RSP2-PDU :»= _RSP2-PDU (WITH COMPONENTS

{..., rcmd (connect),

pduBody (rspBody _CONNECT-RSP1Body) } )

4.3.2.10 DISCONNECT command and response
See 4.3.1.10.

_DISCONNECT-CMD2-PDU  ::= _CMD2-PDU (WITH COMPONENTS {..., cmd (disconnect) } )
_DISCONNECT-RSP2-PDU  ::= _RSP2-PDU (WITH COMPONENTS {..., rcmd (disconnect) })
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4.3.2.11 PPRM_RD command and response

See 4.3.1.11.
_PPRM_RD-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS

{..., cmd (pprm_rd),

pduBody (cmdBody _ PPRM_RD-CMD1Body) })
_PPRM_RD-RSP2-PDU ::= _RSP2-PDU (WITH COMPONENTS

{..., rcmd (pprm_rd),
pduBody (rspBody _PPRM_RD-RSP1Body) } )

4.3.2.12 PPRM_WR command and response

See 4/3.1.12.
_PPRM_WR-CMD2-PDU 1= _CMD2-PDU (WITH COMPONENTS
{..., cmd (pprm_wr),
pduBody (cmdBody _PPRM_WR-CMD1Body) } )
_PPRM_WR-RSP2-PDU 2= _RSP1-PDU (WITH COMPONENTS

{..., rcmd (pprm_wr),

pduBody (rspBody PPRM_WR-RSP1Body) } )

4.3.3 Enhanced PDU type

4.3.3.1 NOP command and response

See 4]3.1.1.

_NOP-CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS{..., cmd (nop) } )
_NOP-RSP3-PDU ::= _RSP34PDU (WITH COMPONENTS {..., rcmd (nop) } )

4.3.3.p PRM_RD command and response

See 4]3.1.2.
_PRM_RD-CMD3-PBU ::= _CMD3-PDU (WITH COMPONENTS
{..., cmd (prm_rd),
pduBody (cmdBody _PRM_RD-CMD3Body) } )
_PRM_RD<CMD3Body ::= SEQUENCE{ pNo Unsigned16,

pSize Unsigned8,

reserve OCTET STRING SIZE (1]|9|25|41|57)}
_PRM_RD-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS

{..., rcmd (prm_rd),

pduBody (rspBody _PRM_RD-RSP3Body) } )

_PRM_RD-RSP3Body ::= SEQUENCE { pNo Unsigned16,

pSize Unsigneds8,

reserve OCTET STRING SIZE(1),

parameter OCTET STRING SIZE (0|8]|24]40|56) }
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4.3.3.3 PRM_WR command and response
See 4.3.1.3.

_PRM_WR-CMD3-PDU 1= _CMD3-PDU (WITH COMPONENTS

{..., cmd (prm_wr),

pduBody (cmdBody _PRM_WR-CMD3Body) } )

_PRM_WR-CMD3Body ::= SEQUENCE { pNo Unsigend16,
pSize Unsigends,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0|8[24]40]56) }
_PRM_WR-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS

{..., rcmd (prm_wr),
pduBody (rspBody _PRM_WR-RSP3Body) } )
_PRM_WR-RSP3Body ::= SEQUENCE { pNo Unsigend16,
pSize Unsigends,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0|8|24]40|56) }

4.3.3.4 ID_RD command and response

ID_RD symbolizes a “device-ID-read” command. Rec€iving this command, the slaveg shall
read a part of a specified item in the Device Information into ID_RD-RSP3-PDU.idData field
and shall respond with it. The semantics and data types of the Device Information may be
dependent on each device model, as shown in.Annex B.

_ID_RO-CMD3-PDU 1= _CMD3-PDU (WITH COMPONENTS
{-.., cmd (id_rd),
pduBody (cmdBody _ID_RD-CMD3Body) } )
_ID_RQO-CMD3Body ::= SEQUENCE { idCode Unsigned8,

idOffcet Unsigned8,

idSize Unsigned16 ,
reserve  OCTET STRINGSIZE (0]8]|24|40|56)}
_ID_RQ-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (id_rd),

pduBody (rspBody _ID_RD-RSP3Body) } )
_ID_RO-RSR3Body ::= SEQUENCE { idCode Unsigned8,
idOffcet Unsigned8,
idSize Unsigned16,

idData OCTET STRING SIZE (0|8|24|40|56) }

a) idCode field

idCode

This field shall contain the device-ID code to read out.
The value range shall be from 0 to 255. See B.2.2.

— '00'H: reserved;

— '01'H: Vender ID code;

— '02'H: Device code or device model code;
— '03'H: Device version;
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'04'H
'05'H
'06'H
'07'H

"10'H:
"T1'H:
"12'H:
"13'H:

L |
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— 44 —

: Version of Device Information file;

: Number of extended addresses;

: Serial number of product;

to 'OF'H: reserved;

Supported device profile code (primary);
Supported device profile version (primary);
Supported device profile code (secondary);
Supported device profile version (secondary);

o ol o H £l P~ LE I'H AW
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"16'H:
"16'H:
"17'H:
"18'H:
"19'H:
"TAH:
"1B'H:
"1C'H:
"1D'H:

"1E'H
'20'H
'21'H
'22'H
'30'H
'31'H
'38'H
'39'H
'40'H
'"41'H
'80'H
'81'H
'90'H
'91'H

Supported device profile version (tertiary);
Minimum transmission cycle;

Maximum transmission cycle;

Granularity of transmission cycle;
Minimum communication cycle ;

Maximum communication cycle ;

Number of the transmittable octets;

Device profile code (current setting);
to "1F'H: reserved;

: Supported communication mode list;
: MAC address;

to '2F'H: reserved;

: Supported main command [ist;

to '37'H: reserved;

: Supported sub command list;

to '3F'H: reserved;

: Supported common parameter list;
to '7F'H: reserved;

: Name,of‘main device;

to '8FH: reserved;

Name of sub device 1;

to '97'H: reserved;

[Fa Ve Ll N IFEAY

Number of the transmitted octets (current settifg);

'99'H
'‘A0'H
'‘AT'H
'‘A8'H
'‘A9'H
'BO'H
'B1'H
'‘B8'H
'BO'H
'CO'H

to '9F'H: reserved;

: Name of sub device 2;
to 'A7'H: reserved,;

: Version of sub device 2;
to 'AF'H: reserved;

: Name of sub device 3;
to 'B7'H: reserved,;

: Version of sub device 3;
to 'BF'H: reserved;

to 'FF'H: reserved for vender specific information.
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b) idOffset field

idOffset
This field shall contain the offset address of the device-ID to read out.

The value range shall be from 0 to 255.

c) idSize field
idSize
This field shall contain the read octet size of the device-ID.

The value range shall be from 0 to 255.

d) idData field

idDat
This
struct

4.3.3.
See 4

_CONH

_CONH

_CONF

_CONF

a) co

ield shall contain the read data corresponding to the idCode. The data’size
ire and its meaning may depend on the idCode. See B.2.2.

b

b CONFIG command and response

3.1.5. The code of “config_mode” shall be enhanced.
IG-CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS
{..., cmd (config),
pduBody (cmdBod{/ CONFIG-CMD3Body) } )
IG-CMD3Body ::= SEQUENCE {config_mode Unsigned8 {pActive (0), pAllSave (1), pReset(4
reserve  OGTET STRING SIZE (3]|11|27]43|59)}
IG-RSP3-PDU 2= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (config),
pduBody (rspBody _ CONFIG-RSP3Body) } )
IG-RSP3Body ::= SEQUENCE {eonfig_mode Unsigned8 {pActive (0), pAllSave (1), pReset(2

reserve OCTET STRING SIZE (3|11]27]43|59) }
nfig_mode field

config_mode

This f

eld shall contain thexmode of device configuration.

This fleld shall be coded’as data type Unsigned8 with the following value range.

pActive (00!H): to recalculate with the parameters and set up;
pAllSave/('01'H): to write parameters into nonvolatile memory with batch;

pReset ('02'H): to restore to the factory setting of parameters;

'03'H to 'FF'H: reserved.

4.3.3.6 ALM_RD command and response

data

See 4.3.1.6. The code of “alarm_rd_mode” and corresponding alm_data shall be enhanced.

_ALM_RD-CMD3-PDU

_ALM_RD-CMD3Body

_CMD3-PDU (WITH COMPONENTS
{..., cmd (alm_rd),
pduBody (cmdBody _ALM_RD-CMD3Body) } )
SEQUENCE{ alm_rd_mode Unsigned16
{ currentAlm (0), historyAlm (1),
cAlmDetail (2), hAlmDetail (3)} ,

alm_index Unsigned16 (0..11) ,
reserve  OCTET STRING SIZE (0|8]24]40|56) }
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_ALM_RD-RSP3-PDU 1= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (alm_rd),
pduBody (cmdBody _ID_RD-RSP3Body) })
_ALM_RD-RSP3Body ::= SEQUENCE{ alm_rd_mode Unsigned16
{ currentAlm (0), historyAlm (1),
cAlmDetail (2), hAlmDetail (3)} ,
alm_index Unsigned16 (0..11) ,
alm_data OCTET STRING SIZE (8]|24|40|56) }
a) alm_rd_mode field

alm_rd_mode
This fleld shall contain the mode for the alarm reading.

This fleld shall be coded as data type Unsigned8 with the following value range!

— | currentAlm ('00'H): to read out the current alarm/warning state;
— | historyAlm ('01'H): to read out the alarm history;
— | cAlmDetail ('02'H): to retrieve details of individual current alarm/warning information;
— | hAlmDetail ('03'H): to retrieves details of individual alarm fistory information;
— | '04'H to 'FF'H: reserved.

b) a

alm_index
This figld shall contain the index for reading point of alarm/warning.

m_index field

The vglue range shall be from 0 to 11.

c) alm_data field

alm_data
This fleld shall contain the read alarm status corresponding to alm_rd_mode.

4.3.3.Y ALM_CLR command-and response
See 413.1.7. The code of “alm~—clr_mode” shall be enhanced.

_ALM_fLR-CMD3-PDU = _CMD3-PDU (WITH COMPONENTS
{..., cmd (alm_clr),

pduBody (cmdBody _ALM_CLR-CMD3Body) })

_ALM_fLR-CMD3Body ::= SEQUENCE { alm_cIr_mode Unsigned16 { cAlmClear (0), hAiImClear(1)} ,
reserve OCTET STRING SIZE (2|10]|26]42|58)}
_ALM_CLER-RSP3-PDU 1= _RSP3-PDU (WITH COMPONENTS

{..., rcmd (alm_clr),
pduBody (rspBody _ALM_CLR-RSP3Body) })

_ALM_CLR-RSP3Body ::= SEQUENCE { alm_clIr_mode Unsigned16 { cAImClear (0), hAlmClear(1)},
reserve OCTET STRING SIZE (2|10]26|42|58)}

a) alm_clr_mode field

alm_clr_mode

This field shall contain the mode for alarm clear.

This field shall be coded as data type Unsigned8 with the following value range.

— cAlmClear ('00'H): to clear the current alarm/warning status;
— hAImClear ('01'H): to clear the alarm history;
— '02'H to 'FF'H: reserved.
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4.3.3.8 SYNC_SET command and response

See 4.3.1.8.
_SYNC_SET-CMD3-PDU == _CMD3-PDU (WITH COMPONENTS{..., cmd (sync_set) } )
_SYNC_SET-RSP3-PDU == _RSP3-PDU (WITH COMPONENTS {..., rcmd (sync_set) } )

4.3.3.9 CONNECT command and response

See 4.3.1.9. The field of “profile_type” shall be enhanced.

_CONNECT-CMD3-PDU ::=_CMD3-PDU (WITH COMPONENTS
{..., cmd (connect),
pduBody (cmdBody _CONNECT-CMD3Body) })
_CONNECT-CMD3Body ::= SEQUENCE { ver Unsigned8,
com_mod SEQUENCE {
reserve1l BIT STRING SIZE\(1),
syncmode BIT STRING SJZE (1),
dtmode BIT STRING SIZE (2),
reserve2 BIT STRING SIZE (3),
subcmd  BIF STRING SIZE (1) },
com_time Unsigénd8
profile_type.lnsigned8
reserve “OCTET STRING SIZE (0|8]|24]40|56) }
_CONNECT-RSP3-PDU ::= _RSP3-PDU (WITH EOMPONENTS
{...,¥&emd (connect),
pduBody (rspBody _CONNECT-RSP3Body) } )
_CONNECT-RSP3Body ::= SEQUENGCE){ ver Unsigned8,
com_mod SEQUENCE {
reserve1l BIT STRING SIZE (1),
syncmode BIT STRING SIZE (1),
dtmode BIT STRING SIZE (2),
reserve2 BIT STRING SIZE (3),
subcmd BIT STRING SIZE (1) },
com_time Unsigend8
profile_type Unsigned8
reserve  OCTET STRING SIZE (0]8]|24|40|56)}

a) profile_type field

profile_type
This field shall contain the device profile code to be used. As for the device profile, see 4.4 and
Annex A.

The value range shall be from 0 to 255.

4.3.3.10 DISCONNECT command and response
See 4.3.1.10.

_DISCONNECT-CMD3-PDU  ::= _CMD3-PDU (WITH COMPONENTS {..., cmd (disconnect) } )
_DISCONNECT-RSP3-PDU  ::= _RSP3-PDU (WITH COMPONENTS {..., rcmd (disconnect) } )
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4.3.3.11 PPRM_RD command and response

See 4.3.1.11.
_PPRM_RD-CMD3-PDU ;1= CMD3-PDU (WITH COMPONENTS

{..., cmd (pprm_rd),

pduBody (cmdBody _PPRM_RD-CMD3Body) })
_PPRM_RD_CMD3Body ::= SEQUENCE{ pNo Unsigned16,

pSize Unsigned8

reserve  OCTET STRING SIZE (1]9]25|41|57)}
_PPRM_RD-RSP3-PDU 1= _RSP3-PDU (WITH COMPONENTS

{..., rcmd (pprm_rd),

pduBody (rspBody _PPRM_RD-RSP3Body) })
_PPRM_RD-RSP3Body ::= SEQUENCE { pNo Unsigned16,

pSize Unsigned8,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE-(0}8|24|40|56) }

4.3.3.12 PPRM_WR command and response

See 4/3.1.12.
_PPRM_WR-CMD3-PDU 1= _CMD3-PDU (WITH COMPONENTS
{..., cmd (pprm_wr),
pduBody’(cmdBody _PPRM_WR-CMD3Body) } )
_PPRM_WR_CMD3Body ::= SEQUENCE { pNa-Unsigend16,
pSize Unsigend8,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0|8|24]40|56) }
_PPRM_WR-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (pprm_wr),
pduBody (rspBody _PPRM_WR-RSP3Body) } )
_PPRM_WR-RSP3Body ::= SEQUENCE { pNo Unsigend16,

pSize Unsigends,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0]8]|24]40|56) }

4.3.3.13 MEM_RD command and response

MEM_RD symbolizes a “memory-read” command. Receiving this command, the slave shall
read a chunk of specified virtual memory into MEM_RD-RSP3-PDU.data field and shall
respond with it

As for virtual memory, see Annex A.

_MEM_RD-CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS
{..., cmd (mem_rd),
pduBody (cmdBody _MEM_RD-CMD3Body) } )
_MEM_RD-CMD3Body ::=SEQUENCE { reserve OCTET STRING,
mMode SEQUENCE {
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_MEM_RD-RSP3-PDU

_MEM_RD-RSP3Body

data_type BIT STRING SIZE (4),
mode BIT STRING SIZE (4) },
mSize Unsigned16,
mAddress Unsigned32,
reserve OCTET STRING SIZE (4]20]36|52)}
::= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (mem_rd),
pduBody (rspBody _MEM_RD-RSP3Body) })
::=SEQUENCE { reserve OCTET STRING,

a) m

mMog
This f

Mode field
e

mode

b) m3

bize field

data_type
This bit field contains a type of the memory as{Source to read out.

mMode SEQUENCE {
data_type BIT STRING SIZE\(4),
mode BIT STRING,SIZE (4) }
mSize Unsigned16,
mAddress Unsigned32,
data OCTET STRING SIZE (4}20)36|52) }

eld shall contain the mode for the memory reading-out.

'00'H: reserved;

'01'H: Volatile memory;

'02'H: Non-volatile memory;
'03'H to 'FF'H: reserved.

'00'H:
'01'H:
'02'H¢
‘03t
‘04'H:

This bit field contains the'data type of the specified data on memory to read out

reserved;
Integers;
Integer16;
Integer32;
Integer64;

'05'H to 'FF'H: reserved.

mSize
This field shall contain the number of data on memory to read out.

The value range shall be from 0 to 20.

¢) mAddress field

mAddress
This field shall contain the start address of memory to read out.

The value range shall be from 0 to 'FFFF FFFF'H.

d) da
data

ta field

This field shall contain the read data with the specified mMode, mSize and mAddress.
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4.3.3.14 MEM_WR command and response

MEM_WR symbolizes a “memory-write” command. Receiving this command, the slave shall
write a chunk of specified virtual memory value from MEM_WR-CMD3-PDU.data field to the
memory and shall respond with the echo of it to tell completion of the command.

As for virtual memory, see Annex A.

_MEM_WR-CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS
{..., cmd (mem_wr),
pduBody (cmdBody _MEM_RD-CMD3Body) })
_MEM_|WR-CMD3Body ::=SEQUENCE { reserve OCTET STRING,
mMode SEQUENCE {
data_type BIT STRING SIZE'(4),
mode BIT STRINGISIZE (4) },

mSize Unsigned16,
mAddress Unsigned32,
data OCTET STRING SIZE(4|20|36|52) }
_MEM_|WR-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (mem_wr),
pduBody (rspBody » MEM_RD-RSP3Body) } )
_MEM_|WR-RSP3Body ::=SEQUENCE { reserve OCTET STRING,
mMode SEQUENCE {
data_type BIT STRING SIZE (4),

mode BIT STRING SIZE (4) },
mSize Unsigned16,
mAddress Unsigned32
data OCTET STRING SIZE (4]20]36|52) }

a) mMode field
mMode
This fleld shall contain the mode for the memory writing-in.

data_type

This bit field.shall contain a type of the memory as destination to write in.
‘00'H: reserved;
'01'H: Volatile memory;
'02'H: Non-volatile memory;

AL L [Nl el A | ol
VoTlT o 1T I11. TCSoCTVCU.

mode

This bit field shall contain the data type of the specified data on memory to write in.

'00'H: reserved;

'01'H: Integer8;

'02'H: Integer16;

'03'H: Integer32;

'04'H: Integer64;

'05'H to 'FF'H: reserved.
b) mSize field


https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

IEC 61158-6-24:2014 © IEC 2014 -51 -

mSize
This field shall contain the number of data on memory to write in.
The value range shall be from 0 to 20.

¢) mAddress field

mAddress
This field shall contain the start address of memory to write in.

The value range shall be from 0 to 'FFFF FFFF'H.

d) data field

data
This fleld shall contain the data to write with the specified mMode, mSize and mAddress

4.3.4 SubCommand PDU type

4.3.4.1 NOP sub command and response

See 4/3.1.1.

_NOP-$UBCMD-PDU ::= _USUBCMD-PDU (WITH COMPONENTS {...\.slibcmd (nop) } )
_NOP-$UBRSP-PDU ::= _USUBRSP-PDU (WITH COMPONENTS {\.} rsubcmd (nop) } )

4.3.4.2 PRM_RD sub command and response

See 4/3.1.2.
_PRM_RD-SUBCMD-PDU ::= _USUBCMD-PDU (WN'H COMPONENTS
{..., subcmd (prm_rd),
pduBody (cmdBody _PRM_RD-CMD1Body) })
_PRM_RD-SUBRSP-PDU ::= _USUBRSP<PDU (WITH COMPONENTS

{..., rsubcmd (prm_rd),
pduBody (rspBody _PRM_RD-RSP1Body) } )

4.3.4.8 PRM_WRsub command and response

See 4/3.1.3.
_PRM_WR-SUBEMD-PDU ::= _USUBCMD-PDU (WITH COMPONENTS
{..., subcmd (prm_wr),
oduRadyv leomdRaody, RPRAM \AVD _CMIO1RaAd) 1)
uuuuuuuuuuuuuuu At A AL AR A D A B
_PRM_WR-SUBRSP-PDU ::= _USUBRSP-PDU (WITH COMPONENTS

{..., rsubcmd (prm_wr),

pduBody (rspBody _PRM_WR-RSP1Body) } )

4.3.4.4 ALM_RD sub command and response
See 4.3.1.5.

_ALM_RD-SUBCMD-PDU 2= _USUBCMD-PDU (WITH COMPONENTS
{..., subcmd (alm_rd),

pduBody (cmdBody _ALM_RD-CMD1Body) })
_ALM_RD-SUBRSP-PDU ::= _USUBRSP-PDU (WITH COMPONENTS
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{..., rsubcmd (alm_rd),

pduBody (rspBody _ALM_RD-RSP1Body) } )

4.3.4.5 PPRM_RD sub command and response

See 4.3.1.11.
_PPRM_RD-SUBCMD-PDU  ::= _USUBCMD-PDU (WITH COMPONENTS
{..., subcmd (pprm_rd),
pduBody (cmdBody PPRM RD-CMD1Body) } )
_PPRM_RD-SUBRSP-PDU ::= _USUBRSP-PDU (WITH COMPONENTS

{..., rsubcmd (pprm_rd),
pduBody (rspBody _PPRM_RD-RSP1Body),}-)

4.3.4.6 PPRM_WR sub command and response

See 4/3.1.12.
_PPRM_WR-SUBCMD-PDU  ::= _USUBCMD-PDU (WITH COMPONENTS
{..., subcmd (pprm2wr),
pduBody (cmhdBody _PPRM_WR-CMD1Body) })
_PPRM_WR-SUBRSP-PDU ::= _USUBRSP-PDU (WITH COMPONENTS

{..., rsubcmd (pprm_wr),

pduBody (rspBody _PPRM_WR-RSP1Body) } )

4.4 |[Device profile

A field device may provide some sets of field-device-dependent PDUs and their CMDCodes
for FOC service, called field device profiles. The user of an FDC master can decide which of
them |he should choose for FDC communication when the connection of FDC protdcol is
established.

The dgvice Profile system and related information are shown in Annex A.

5 Transfer syntax

5.1 |Concepts

manner.

Consequently, the encoding and decoding processes shall be defined as such specific to the
Type 24 FAL, and require neither any commonality with the other protocol type nor versatility.
The data format and the encode rule of APDU shall be pre-defined for entities that transfer
the data, and require no presentation layer service.

In the encoding rule of the Type 24 FAL, the tag (data type code) and the data length need
not be encoded and the only values of each data types defined with ASN.1 abstract syntax
shall be encoded into a data row.

The length of PDU shall be fixed in case of a FDC service where the time factor is particularly
strict. For a MSG service where the time factor is not so strict, PDU with variable length can


https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

IEC 61158-6-24:2014 © IEC 2014 - 53 -

be transferred. In this case, a data field that specifies the data length should be defined in the
abstract syntax explicitly.

The order of the bits flow on the transmission path should be defined by the lower layer.

5.2 Encode rules

5.21 INTEGER and its subtypes

INTEGER and its derivatives; Integer8, Integer16, Integer32, Integer64, Unsigned8,
Unsigned16, Unsigned32 and Unsigned64; shall encode and transfer only the data value of

their

clet-size-

The e
on thg
a pos
the en

NOTE

most significant bit (see Figure 2). The val shall contain the value itself when it
tive number (the sign bit is '0'B). When val is a negative number (the(sign bit is
coded data shall be represented as a complement of 2 by using s andaal.

This encode rule is applied to the data structure when PDU is transferred, but need not specifies t

ncoded form of Integer8, Integer16, Integer32 and Integer64 shall consist of(aysigh bit:s

s 0 or
‘1'B),

he data

structufe on an actual memory in the data processing system in an actual device.

Integerdd
MSE SB
1 6 |

5 val

Integer16
MSE LSB

1514 8 7 )
|

5 :ml

ootetl octetl

Integerd?
MSE LSE
31 30 24 23 16 15 g8 7 1]

5 I heal |
I I I

octetd octet? octetl octetl

Integertd
MSH SB
63 62 B 48 47 40 39 32 31 24 23 16 15 B 7 0

5 | [ [ Wal [ [ |
I [ [ | | [ |

octet? noteth octeth octetd octetd octet? octetl octetl

o
o
o

s: sign bit (0: +/1: -)
val: positive value, if s=0;
“s+val” represents a negative value as a complement of 2, if s=1.

Figure 2 — Encode of Integer subtypes
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When transferring the data of a multi-octets’ data type, the octets shall be transmitted in order
from the lower octet to the higher octet (see the example in Figure 3).

Lead

_ExampleTypel = INTEGER size(4)

exampleValeul ExampleTypel := '0123 4567 H
67" H ‘45 H 23" H 017 H
(octetld) | (octetl) | (octet?) | (octetd)

ing octet

-
-

In the
value
the ny

When
from t

Figure 3 — Example of transfer of INTEGER value

encoded form of Unsigned8, Unsigned16, Unsigned32 and Unsigned64, the n
data (val) shall be set in the data area of its octet size as shown in Figufe 4. In thi

transferring data of a multi-octets’ data type, the octets/shall be transmitted in
he lower octet to the higher octet.

MSE
! i

Unsignedg

Trailing octet

meric

5 case,
meric value shall be set in order that the number in a lower digit is(put into a lowef bit in
sequence, and 0 value shall be set to the unused upper bit.

order

5B

val

Unsigned16
MSEB
15 a8 7

L5SB

vl
[

octet octetD

Unsigned32

MSB
31 24 23 16 15 8 7 i

LSB

| T T
I vhl |

M5B

octetd octet? octet octetd

Unsignedid

63 a6 5o 48 47 40 39 32 31 24 23 16 15 87 0
T T T T

| I | vl | [ |
| 1 | | | | 1

octet? octeth octetd octetd octetd octet? octet octetl

Figure 4 — Encode of Unsigned subtypes
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5.2.2 REAL type and its subtypes

The Type 24 FAL does not directly define the data of REAL type within the abstract syntax,
and uses Float32 and Float64 that are derivatives of REAL type. This encoding shall comply
with ISO/IEC/IEEE 60559. The encoded formats of them are shown in Figure 5 and Figure 6.

Float32
MSE LSB
31 30 23 22 0
s Expas Fractionss
1 |
1bit Bbits 23bits

Figure 5 — Float32 type encode

Data pf Float32 type shall be 4 octets’ data as shown in Figure 4.-The octets shpll be
transmitted in order from the lower octet to the higher octet. In this. case, the value pf the
floating-point data of Float32 type shall be calculated by using the following formula:

1A

float3R = (—1)° x ¢5, x 2932,

where

s @ sign bit (0:+/ 1:-),

Cc3p = (1 x223 4 Fractiongop )>< 2723
:\mantissa,

%1 ...+2l%

g3, = Expgp —127 : exponent (=127..127).

b
=1+22 4+

If both Fractions, and Expy, €qual O, then floats, represents 0.

If Fraftionyp, equals O-and Expy, equals 255, then floats, represents positive or negative
infinity as the sign bits:

FloatG4
MSE LSB
63| 6% 52 51 0
sl Expe. Fraction..
1bit 11bits 22bits

Figure 6 — Float64 type encode

Data of Float64 type shall be 8 octets’ data as shown in Figure 6. The octets shall be
transmitted in order from the lower octet to the higher octet. In this case, the value of the
floating-point data of Float64 type shall be calculated by using the following formula:

float64 = (—1)° x cgq x 2964,

where
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s : sign bit (0:plus / 1:minus ),

Ceq = (1 x252 4 Fractiongy )x 2752

b b b > mantissa,
_14 951 P50 0

> 2 5

qes = Expgq —1023 : exponent (-1 023..1 023).

If both Fractiong, and Exp64 equal 0, then floatg, represents 0.

If Fractiong, equals 0 and Expg, equals 2 047, then floatg, represents positive or negative

infinity-as-the-sign-bits-
5.2.3 BIT STRING type
In BIT| STRING type, the leading bit (0th bit) shall be corresponding to the LSB)of the entoded
data and the trailing bit shall be corresponding to the MSB according tothe bit numbers
attached to the named bits. However, the padding data shall be fulfilled, by the octet boyndary.
In thid case, an area may be reserved even for undefined bit; however,/the value of thg bit is
not ddfined. Figure 7 shows an example of the bit field definition in the BIT STRING typ€d.
For a BIT STRING data block of multi-octets’data size, the octétsshall be transmitted in[ order
from the octet with a lower bit.
NOTE | The definition of "leading bit" and "trailing bit" is according4o\|SO/IEC 8824-1:2008, 22.2.
e e

ir _BitField1 == BIT STRING| |

| bf1 (0}, |

| bf2 (2), ,

| bf3 (3}, |

| bf4 (8) ;

I ! l

_BitFieldl type
MER LEB
bit# | 15 9 8 7 4 3 P 1 0
// // bf4 bf3 | bf2 bf1
é
| octet] | octetl

A bit field may be defined by combining SEQUENCE type and BIT STRING type. In this case,
the boundary of each field shall be defined according to the specified bit size and fill from the

lower

bit (see the example shown in Figure 8).

To encode this bit field, an octet shall be filled from its lower bit according to the order defined
by the field definition described between "{" and "}" in the SEQUENCE syntax to define a data
area that is confined by the octet boundary. When undefined fraction bits remain, they shall
be a reserve area and their values shall be undefined.
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_BitField? == SEQUENCE]
cfl BIT STRING sizel(1),
cf? BIT STRING =ize(2),
cfd BIT STRING size{1),
cfd BIT STRING size(4),
cff BIT STRING size(1),
cff BIT STRING size(l)

_BitField2 type

MyE LB
bit# | 15 12 11 9 B 7 4 3 2 1 q
cff cfd cf4 cfd cid cfl
octetl | octetl
Figure 8 — Bit field definition example with(field size

5.24 OCTET STRING type and IA5String type

Data ¢of OCTET STRING type shall be transferred without converting the code in ordef from
the most significant octet of the given string data.

Data ¢f IA5String type shall be encoded into azdata row (OCTET STRING) by converting the
given|String data into a 1-octet code, according to ISO/IEC 646, one character by one
charagter, and then add one octet of nullicode ('00'H) to the last character code. The data
shall be transferred in order from the firsi¢character code data.

5.2.5 NULL type

For data of NULL type, the data length is 0 and no value exists. Therefore, it shall pot be

encod

5.2.6

Amon

themselves shalf.not be encoding. Components included in these types shall be encode

transf

ed nor transferred.

Structure type-/and Array type
j the eleménts of the Structure type, the SEQUENCE type and SEQUENCE Of

erred according to each rule and the order of octet transfer, as shown in Figure 9.

- type
d and
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SEQUENCE | field1 Unsigneds
field2 Unzigneds
feldd | BT STRING size(16)
fieldd ,
" Unsigned! 6
field
el Float32
fields T
TSl Teud T
field7 Integera2
i — End of SEQUENCE
-
fall1 fiald? Fieldd : Fieldd Fieldd : Fieldd Fielda 'r Fields !
: (octetD) | {octetl) | (octet0) | (octet1k |Mloctetld) | (octetl) |

Field6 Fleld? T Field7 T Field?

' Fields | Field5 Field6 |
(octetl )} loctetD) | (octetl) | (octet2)

| ll Fidld7
| loctet?) | (octetd) | {octetD) | ‘j

(octetd)

-
|

Figure 9 — SEQUENCE type encode

Also the CHOICE type itself shall not be encoding. To edit communication data in any pne of
multiple alternatives of this type(_the data should be selected according to the context |of the
commlunication AP and the_agreement between the communication devices shoyld be
established. The method for.this process may depend on implementation and out of range of
this sffandard. The data.shall be encoded according to the rule of the selected componer

—

6 Structure of-FAL protocol state machine

In thig clausexand subsequent ones, FAL ASEs are characterised with protocol state machine
(PM) models.

Although this type of fieldbus has its own structure of PMs, a mapping table is shown below
for a clear understanding (see Table 4). It maps the structure for this type onto the typical
four-sublayered one adopted by most of other types, which contains AP-Context PM, FSPM,
ARPM, and DMPM.

Figure 10 shows the structure of PMs.
— There is a formally defined AP-Context State Machine (APC SM) for FAL user’s initiation
of a specific communication application.

— There is no formal definition of FSPM Machine just serving as an interface between FAL
User and ARPM. Instead of that, two types of protocol machines are defined:

¢ a set of Field Device Control machines (FDC PM) as master, slave, and monitor for
FDC service users;
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e a pair of Message machines(MSG PM) as requester and responder for Message
service users.

— Two different types of ARPM Machines are defined at the interface to the Data Link layer
(DLL) :

e a set of ARPM machines for connection-oriented application relationships between
classes of Master, Slave or Monitor of FDC Service;

e a kind of ARPM machines for connection-less application relationships between
classes of Requester and Responder of Messages Service.

— There is no formal definition of the DLL Mapping Protocol Machine (DMPM), unified into
ARPM or APCSM instead. And DL services are used directly by ARPM or APCSM.

It is agsumed that FDCPM functions in FDC ASE; and also MSGPM in MSG ASE;)ARPM in
AR AS$E; and AP-CONTEXT SM in FSM ASE.



https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

Table 4 — Mapping for Protocol State Machines

— 60 -

IEC 61158-6-24:2014 © IEC 2014

AP Type ASE Activated Class Protocol Machine Mapping to
a typical structure for
most of other types
C1 Master AP FSM ASE FieldbusSystemManager | APC SM AP-Context-PM
FDC ASE Master FDC PM-M FSPM
MSG ASE Requester MSG PM-RQ FSPM
Responder MSG PM-RS
AR ASE FDCMaster-AR ARPM-FDCM ARPM with DMPM
Message-AR ARPM-MSG
EVM ASE EventManager n/a n/a
Slave AP FSM ASE FieldbusSystemManager | APC SM AP-Context-PM
FDC ASE Slave FDC PM-S FSPM
Monitor (option) FDC PM-MN
MSG ASE Responder MSG PM-RS FSPM
AR ASE FDCSlave-AR ARPM-FDCS ARPM with DMPM
FDCMonitor-AR ARPM-FDCMN
Message-AR ARPM-MSG
EVM ASE EventManager n/a n/a
C2 Magdter AP FSM ASE FieldbusSystemManager | APC SM AP-Context-PM
FDC ASE Monitor FDC PM-MN FSPM
MSG ASE Requester MSG PM-RQ FSPM
Responder MSG PM-RS
AR ASE FDCMonitor-AR ARPM-FDCMN ARPM with DMPM
Message-AR ARPM-MSG
EVM ASE EventManager n/a n/a
FaL AE FAL AE
o | (FEPM) (FseM) | __—7 |
AL BervISE T Encem | AR Service AR Serviee | FDGPM || "LC“;' {59
b el Fd Req/Rsp with Il Tnf with s oty A
[RSpT] [*| mscew sGPM j (7S}
\ \§j APDI
ARFM k r\ ARPM
o DL Service DL 5 |-.ﬂ<:¢
I'-fcq_-"ﬁ‘-': I|||'|
2T DLS

AP COMNTXT , 56

_________ W%

WE L INOD Y

Figure 10 — Structure of FAL protocol state machines
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7 AP-context state machine (APC SM)

7.1 Overview

An AP-context is a set of information and rules related to a communication system. It shall be
created by instructions from an FAL user while the application process (AP) is invocated. For
example, it may contain selected communication parameters, based on the system
configuration, an application field of the system, the own device profile, and difference of
communication abilities between own device and peer ones.

In this ASE model, an FAL should retain the information mentioned above within attributes of

the F 3. The
information should be able to characterize the AP types such as C1 Master, C2 Master;|Slave
and heters

and the device profile; such as a servo drive, an inverter drive or an I/O devicej/in order to

CSM shall control a series of state transitions, in which a device- boots up, the APCSM
et the AP-context data from the FAL user, and it shall initializexthe FAL and the|lower
ith the context. In consequence, it shall enable steady communication. The APCSM
s the service that the FSM ASE provides.

The APCSM need not directly edit an APDU, nor realize a pretocol to transfer PDUs. However,
it may indirectly act as a trigger of PDU-exchange by using the other ASE service and the
lower |layer service during the FAL initialization process.

Figurg 11 shows the APCSM statechart diagram.
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E7 —ET11, ] 51
E14. E15 or Creating
E16

JT3 st E17/T4

Figure 11 — Statechart diagram of APCSM

7.2 |State descriptions

Table|5 describes each state of the APCSM.

Fabte-5—S5t , ot FAPE-SH

S# State Substate Description

SO Cleared - State when the FieldbusSystemManager Class of FSM
ASE has just been instantiated as this SM

All the entities in each layer and ASEs in the device are
reset to the initial state, and AP-context is cleared.

S1 Creating Transient state where AP-context or communication
environment is generated, based on the input CONTEXT-
DATA and the result of negotiation between the
corresponding devices

S2 Created - State when AP-context has been generated

S3 Activating - Transient state when entities in each layer and ASEs are
sequentially enabled
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S# State Substate Description
S4 Active - Steady state when all entities are activated and normal
communication services are provided
7.3 Triggering events

Table 6 lists each trigger events of the APCSM.

Table 6 — Trigger event descriptions of APC SM

E# Trigger event: EVent | ASsocliated parameters | Descriptign
Primitive or condition source
E1 FSM-Reset.req FAL user
E2 FSM-GetStatus.req FAL user INFO-ID
E3 FSM-SetContext.req FAL user CONTEXT-DATA
E4 FSM-GetContext.req FAL user
E5 FSM-Start.req FAL user
E6 <s>-Open.cnf <s> ASE ServiceStatus
E7 DLM-SET-VALUE.cnf DLM Result
E8 DLM-GET-VALUE.cnf DLM Result, Val
E9 DLM-DELAY.ind DLM Delay.Time
E10 DLM-DELAY .cnf DLM Délay_Time
E11 DLM-SET-COMMODE.cnf DLM Result
E12 DLM-START.ind DLM Com_Mode, Cycle_time,
C2_stime, Max_Delay,
TM_unit

E13 DLM-START.cnf DLW Result
E14 DLM_CLR-ERR.cnf bLM Result
E15 Ph-SET-VALUE.cnf PhL
E16 Ph-GET-VALUE.cnf PhL Value
E17 APC-Created APCSM Internal event

(S1 state)
E18 APC-Activated APCSM Internal event

(S3 state)
7.4 |Actionudescriptions at state transitions
Detail| specifications depending on its implementation are out of scope of this standafd, for
example—such—about—initialization—process—asctivate—timing—and—varicus—cemmunication

ISARSASASA-A- ]

TG

parameters in each layer and ASEs. Just outline of the related action is shown in Table 7.

Table 7 — Transitions of APC SM

T#

Source
State

Event (arguments) [conditions]

/

action

Target
State

T

(any state)

E1:FSM-Reset.req
/ Ph-RESET.req;
DLM_RESET.req;
EVM-Reset.req;

for all AR ASE objects { AR-Reset.req;};
for all FDC ASE objects { FDC-Reset.req};

for all MSG ASE objects {

MSG-Reset.req} ;

S0:Cleared

T2

S0:Cleared

E3: FSM-SetContext.req (CONTEXT-DATA)
/ I*-- APCSM starts initializing PhL

S1:Creating



https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

- 64 - IEC 61158-6-24:2014 © IEC 2014

T# Source Event (arguments) [conditions] Target
State / action State

-- with Ph-SET-VALUE.req

__*/;

/*-- APCSM starts initializing DLL

-- with DLM_SET_PAR.req

-- and DLM_DELAY.req

__*/;
for all AR ASE objects { AR-Open.req;};
for all FDC ASE objects { FDC-Open.req};
for all MSG ASE objects { MSG-Open.req};

T3 S1:Creating E7, E8, E9, E10, E11, E14, E15, or E16 S1:Creating
[ [*-- APCSM keeps initializing PhL, DLL, and FAL --*/;
[*-- If initializing procedures have finished,

-- E17:APC-Created is issued.

__*/;

T4 S1:Creating E17:APC-Created S2:Created
/| FSM-SetContext.cnf;
T5 S2:Created E4:FSM-GetContext.req S2:Created
/ FSM-GetContext.cnf;
T6 S2:Created E5:FSM-Start.req S3:Activating

/ I*-- start activating PhL --*/;
/*-- start activating DLL --*/;
EVM-Enable.req;
for all AR ASE objects { AR-Enable.req;};
for all FDC ASE objects { FDC-Enable.req};
for all MSG ASE objects { MSG-Enablé.yeq};

T7 S3:Activating E7, E8, E9, E10, E11, E12, E13, E14{ E15, or E16 S3:Activat|ng
/ I*-- APCSM keeps activating Phly, DLL, FAL --*/;
/*-- If activating procedures have finished,

-- E18:APC-Activated is issued

__*/;

T8 S3:Activating E18: APC-Activated S4:Active
/| FSM-Start.cnf;
T9 S4:Active E2: FSM-GetStatusireq (INFO-ID) S4:Active

/ I*-- APCSM reads appropriate status info for INFO-ID,
-- using Ph-GET_VALUE.req,

-- DL_GET._STATUS.req,

-- DLM2GET_ERR.req

-- another service primitives

__*/;

FSM-GetStatus.cnf;

T10 S4:Active FSM-GetContext.req S4:Active
/| FSM-GetContext.cnf;

8 FAL service:protocol machines (FSPM)

8.1 Overview

When|the FSPM receives a service request primitive or a response primitive from an FAL user,
then itshatteditam APDU from an SDUas the parameter of the primitives, and then request
the ARPM to transmit. It shall also takes out an SDU from the APDU received by the ARPM to
deliver as an indication primitive or a conform primitive to the FAL user.

Two types of application services (FDC ASE and MSG ASE) may be provided to the FAL user
in the Type 24 FAL (refer to IEC 61158-5-24), and the FSPM may consist of two types of PM
(FDC PM and MSG PM) corresponding to the ASEs.

8.2 Field Deice Control Protocol Machine (FDC PM)
8.2.1 Protocol overview

The FDC PM is a protocol state machine (PM) that realizes the services provided by the FDC
ASE. The protocols are categorized as shown in Table 8.
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mode

Transmission
mode

(by DLL)

Communication
state

Communication
command type

Description

Cyclic

Synchronous
communication

(Sync)

Synchronous
communication type
command

(Sync command)

The FDC ASE, both the master and the
slave, shall notify firing of an event to the
user in each communication cycle with FDC-
ComCycle.ind.

The user of the FDC master may update a
next command to the slave AP in each
communication cycle to request to transfer it
without waiting the process completion

response (FDC-Command.cnf) to the
previous command.

The FDC slave shall receive a commahd
from the master in each communicati

cycle and pass it to the useryof the FD|

slave with FDC-Command.ind. The usgr
should process the command, then refurn
the response (FDC«Gommand.rsp) within the
one communicatigmeycle.

Asynchronous
communication type
command

(Async command)

The FDC ASE; both the master and th
slave, shall netify firing of an event to [the
user in each communication cycle witll FDC-
ComCycle.ind.

The,usevof the FDC master should refjuest
to transfer a command to the slave AH in
each communication cycle while waiting the
process completion response to the previous
command. The contents of the command
should be maintained until the user regeived
the process completion response.

The FDC slave shall receive a commahd
from the master AP in each communicgtion
cycle and pass it to the user. The use
should return a corresponding responge
(FDC-Command.rsp) with a command
progress status (cmdRdy) in each
communication cycle and should not accept
any new command until the user comgletes
the processing command.

Asynchronous
communication
(Async)

Async command

The FDC ASE, both the master and the
slave, shall notify firing of an event to [the
user in each communication cycle witll FDC-
ComCycle.ind.
Once the user of the FDC master requests to
transfer a command to the slave AP, the
user may wait the corresponding procégss
completion response to the previous
command. Until them, the user should|not
request to transfer any updated commjand.
The FDC slave may receive a command from
the master AP in each communication|cycle.
When the contents of the command arge

tpdated, the FDC slave shall pass 1t to the
user. The user should return a
corresponding response (FDC-
Command.rsp) with a command progress
status (cmdRdy) in each communication
cycle and shall not accept any new
command until the user completes the
processing command.

Event-driven

Async

Async command

The FDC ASE, both the master and the
slave, shall not notify any event to the user
in a regular cycle because no communication
cycle is generated.

Once the user of FDC master requests to
transfer a command, the user should wait
the corresponding process completion
response for the previous command and
should not transfer any updated command.
The FDC slave shall pass the user the
command received from the master AP. The
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Transmission
mode

(by DLL)

Communication
state

Communication
command type

Description

user should not return any response nor
accept any new command until processing
the received command is completed or the
pre-defined processing time elapses.

8.2.2
8.2.2.

In the
as the

an int

The tfansmission cycle should be a constant cycle event generated with the periodic ry

Cyclic communication mode

| Cveli Iy fioati

cyclic communication mode, an event shall be generated in a constant peried, referred
communication cycle. The communication process provided by the FDC ASE sh
executed repeatedly with this event. The communication cycle shall originate, in ‘the cy
bgral multiple of the transmission cycle managed by the data link layer.

counter synchronized with all devices.

The c

all be
cle of

nning

bmmunication cycle shall start when the connection has_€stablished between the master

and f{he slave. Therefore, before the connection is established, even in the [cyclic
commlunication mode, the communication process cannot be synchronized with the
commjunication cycle but the primary cycle or the transmjssion cycle, and only communigation
by usipg certain asynchronous type commands can b& executed.

The pfotocol for the establishment and release of\the connection shall be also provided ps the
FDC ASE services.

The cpmmunication cycle in the FDC ASE can have some effects on even the user prcess,

such as C1 master AP or slave AP. See‘Figure 12, Figure 13.

Communication cycle

K FOCComGyoleind

& FOC-ComGCyele.ind

Usgr Process -
(O tnastor ARY < Input Processing Output >
f FDC FDC-
l,"C::-rnrﬂantl.nn’r' Command.rag \'\
/ \
FOC PM / 1
Imastedd
AR A |#rOU APOIL &
AT Y - PR g P = . TP (8] it o
aczi— = Fret AR=Cvelebvering
« %
____________ i - I:DE_DE.'EE_”TH:E:'EE A AR X/\if_ _rl:l{'J_Di-r.aExt:"Hng[r.rt:q
ARPM FDE—DateExchange.enf o FDC-DataExchange.onf
(FDG master) el I | )
AP ‘I | : AFDIL
|
L o b ]

Figure 12 — Example communication cycle of FDC master AP

For example in the C1 master, the command output timing, the response input timing and the
data processing timing may be handled most efficiently in the case when they are processed
with the cycle event (FDC-ComCycle.ind) as indicated in Figure 12.
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NOTE The Figure 11,12 are shown as just informative examples.
Communication cycle
A FDC—ComGCyele.ind A FOC-ComGCycleind
User Process :
(slave AP < Input Processing Qutput >
FDC FDC-
l,"[l{:rnrr'and.ind Command.rap \‘\
/ \
FOC PM / X
(slave)
A AELL AUl
CycleEvent.ind AR-CyelaEvent.ing
" \
'L, FOOC-DataExchange.reg /‘f FOO-DataExehangd req
ARPM FDC—-DataExchange onf z_/"l FOC-DatdExchangd.cnf
(FOL slayve) v _i I ]
APDU ‘I | :
.. )

In the
the d
proce

8.2.2.

The word "synchronous" within the "synehronous communication state" and "synchr
unication type command" means that also the user processes issuing the commapds in

comm
the st
proce

Figure 13 — Example communication cycle of(fFDC slave AP

same way for the slave AP, the command input tifming, the response output timin
ata processing timing may be handled mostgfficiently in the case when the
Esed as indicated in Figure 13.

p Synchronous communication state,(SyncConnected)

htes should be initiated or executed cyclically, as well as the FDC ASE communi
5s synchronizes with the communication cycle and is executed periodically.

g and
y are

DNous

cation

The npaster AP should requést to transfer a command and the slave AP should request to

transf
synch

over the status of the\synchronization activity each other by using a counter to watc
_WDT| (Watch Dog,Timer: WDT) field on each SDU.

When

times,| it can~request to do them in each communication cycle one after another w

waitin
synch

br a response respectively once in each communication cycle when the FDCPM is
rfonous communication state. In this case, the master AP and the slave AP should

the master AP transfers synchronous type commands continuously for two or

j to'\receive the corresponding response. The slave AP should complete processi

in the
watch
N or a

more
ithout
ng the

ronels command within the communication cycle in which the command is receive

d and

transmit the response. The master AP and the slave AP can exchange this type of command
and response with the WDT counter to acknowledge that they are synchronized each other.

Figure 14 shows the timing chart for the synchronous command communication.


https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

- 68 - IEC 61158-6-24:2014 © IEC 2014

C1 Master

FDC-ComCycle.ind

{the rests are omitted)

FDC-Commandreq ——————®—_

When
to tra

HDC-Commandreq ———®=

AP Slave AP

Communication Cycle

e p— - FDC-Command
LVIL=FL 4
RAOC-Command req I-é_ _ _E:_,:;*l—< -~ FDC-Commbund
i |t . Fat
ADC-Command.cnf -a———| RSP-PDU J:DG Comimand
HDC-Command.req —F;._ - e O FDG+Command
HDC-Command.enf «—— & o - w»— _ FBC-Command
§
ADC-Commandreq —F;:__ --:_;*—h@ * FDC-Command

HDC-Command.cnf <«— |4 Tl Lp . FDC-Command
\

- ~ FDC-Command

HDC-Command.cnf --—— | Ry P A—— FDC-Command

Figure 14 — Synchronous command communication in sync state

the master AP transfers an asynchronous type command, the master AP should re
hsfer the next command after’ it has confirmed the corresponding response

previqus command indicating the-process completes by a cmdRdy-bit = 1 or “command

Howe
comm
reque
watch

NOTE

er, even in that case, the master AP should continuously request to transf
land with the same-contents in every communication cycle. And the slave AP g
5t to transfer the_response with a cmdRdy-bit = 0 or “command busy”, so that
ng of the synchronized status through the WDT succeeds.

The names,'such as "synchronous type command" and "asynchronous type command" represent

the uselr process.is’executed and completed while being synchronized with the communication cycle or not.

other h

hnd, ffom the aspect of the transaction management for the command and the response, it can be s

the synchfonous type command processes asynchronous transactions, and the asynchronous type co
procesges,synchronous transactions.

FDC-ComCycle.ind

(the rests are omitted)

ind
rsp
ind
rsp
ind
rsp
ind
rsp

ind

quest
o the
eady”.

pr the
hould
each

hether
On the
hid that
mmand

Figure 15 shows the timing chart for the asynchronous command communication in the

synch

ronous state.
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Gl Master
AP Slave AP
FDC FOG
Master Slave
FDC-ComCyole.ind | FOC-ComCycleind
[the rests are omitted) : T ithe rests are omitted)
i I Communication Cycle
# O I ]
FOC-Command.req (change) —"'::_ R - -
—— - ind § 1
CMO-POU ~ FDC-Command.ind (change
FDC-Command.req (no change) — — — — h-; - " -;"'.' ———— = FDC<Commandrsp (busy)
e

FOW=Cammand erf {hisyl *____‘_I-!;P HL;“"'“E,————*— JF[’JI!“—I!“ Il.rn'-urdiﬂd [no chaneel
FOC-Lommand.req (no change) ———— 'I"; - - ;"-' T FDGL?GTF‘HH‘-}.-’HH by

FDC-Commandenf (busy) -+ ——— &~ iy P JFDC=Command. indThy’ chapge)
FOC-Command.req (no change] — — — — # _ f-i—'i—-"'f:b-ﬂ—f_:mrhawd.rsp [ready)

- e
FIPC-Command.onf (ready) --t——|& A —— — = FDC-Commaad.ind (no chafge)
FOCHFCommand.req (change) ———— e -

8.2.2.

Even
shall
cyclic

;i—(— = ff—DG—Commawd.rsp [ready)

Figure 15 — Asynchronous command communication in sync state

B Asynchronous communication state (AsyncConnected)

pe periodically initiated synchronous with*the communication cycle, because it is
communication mode. In this case, the master AP and the slave AP should not

FPG-Command onf (ready] - & R . FRC-Command.ind (change)

Linder the asynchronous transmission state,"the communication process of the FDC ASE

in the
use a

_WDT| (Watch Dog Timer: WDT) field on @ach SDU to watch over the synchronization activity.

There

proce
opera

In thi

comm
corregponding process’ completion response to the transferring command.

Figurg 16 showsthe timing chart in the asynchronous communication state.

Es in each communicatioptcycle. However, the user process need not alwa
ed synchronous with the‘event.

lands. Therefore\the master AP can transfer a new command only after it confirr

fore, constant periodic event{-with FDC-ComCycle.ind can be notified to thg user

s be

5 state, the FDC <ASE shall provide the user process with only asynchronoug type

hs the
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C1 Master
AP Slave AP
FDC FO G
Master Slave
FDC-ComGycle.ind l - FDO-ComCycleand
(the rests are omitted) T ithe rests are omitted)
|
Fot-Borimand rec: Caliane] - i Communication Cycle
I e g e e e -
Y " o .
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Figure 16 — Asynchronous command communication in async state

8.2.3 Event driven communication mode

In the|event driven communication mode the FDC-ASE can have no communication cyc|e and
the cpmmunication process shall not be executed cyclically. The network clock gannot
function either.

In thig mode, the FDC ASE provides no-service related to the synchronous type command and
the uger process may only use asynchronous type commands. And the master AR may
requespt to transfer a command nen=periodically whenever the preceding command transpction
has already completed.

Figurg 17 shows the timing'chart in the event driven mode communication.
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Figure 17 — Event-driven communication
8.2.4 Master Protocol Machine (FDCPM-M)
8.24.1 State descriptions
Figurg 18 shows the RDCPM-M statechart diagram, and Table 9 describes each state [of the

FDCPM-M.
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Figure 18 — Statechart diagram of FDCPM-M

Table 9 — State descriptions of FDCPM-M

S# State Substate Description

SO Disabled - State when the Master Class of FDC ASE (FDC Magter)
has just been instantiated to an object as this PM

The PM is waiting to finish creating an AP-context apd to
receive Enable.requet from FSM ASE.
Entry/ Initial values are set in Attributes of the Master
object.

S1 Disconnected - State when the connection is released and the PM i$
waiting Connect.request from a FAL user

In the lower layer, a communication has been started.

Onlil 41 teol Aatl NMECT
oyt to et~ tofttortommantSooriroT

DISCONNECT) and NOP command may be allowed to be
transferred in this state.

Even if the DL layer is running in the cyclic
communication mode, the communication cycle has not
been notified in this state because no connection is
established.

S1.0 Idle Substate when the PM is waiting a request to transfer a
CMD-PDU from a FAL user

S1.1 WaitCMDComplete Substate when the PM is waiting a command completion
response from the correspondent peer Slave AP
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S#

State

Substate

Description

S§2

S2.0

AsyncConnected

A normal operation state to control a Slave AP or a
function of a field device through the peer FDC Slave by
using asynchronous type command

A connection with the FDC Slave is established and a
communication cycle event is notified by AR ASE. That
event is transferred as FDC-ComCycle.ind to the C1
master AP.

Any asynchronous type command can be transferred in
this state. No synchronous type command is allowed to
be transferred.

Idle

Substate when the PM is waiting a request to transf

S2.1

CMD-PDU from a FAL user

WaitCMDComplete

Substate when the PM is waiting a commandcomplétion

response from the correspondent peer Slave)AP

S3

SyncConnected

S3.0

pve
DC

The most time-critical operation state toycontrol a S|
AP or a function of a field device throeugh’the peer F
slave by using both synchronous and.asynchronous
commands

A connection with the FDC Slave has been established
and a communication cyclé-event is notified by AR A
That event is transferred as"FDC-ComCycle.ind to t

master AP.

The WDT counterfon‘every CMD-PDUs shall functio
watch over the status of the synchronization activity|
the C1 master/AP. And so as to the RWDT counter
RSP-PDUs.for the Slave AP.

ed1

h to
of
n

S3.1

Idle

Substate when the PM is waiting a request to transf
CMD:-RPDBU from a FAL user

WaitCMDComplete

Substate when the PM is waiting a command compl
response from the correspondent peer Slave AP

sS4

Disconnecting

State when the connection changes to be released
because communication errors continuously occur o
FAL user demands it.

r the

The PM waits in order to prevent the system
malfunctioning as a kind of interlocking mechanism,
then recovers to S1 state when receiving a resume
request from the user (ResumeCycle.req).

and

8.2.4.

Table

P Triggering €ve

nts

10 lists each-trigger events of the FDCPM-M.

Table 10 — Trigger event descriptions of FDCPM-M

E#

Trigger event:

Primitive or condi

tion

Event source | Associated parameters

Descripti

E1

FDC-Reset.req

FSM ASE

E2

FDC-Open.req

FSM ASE

AREPID

E3

FDC-Enable.req

FSM ASE

TransmissionMode

E4

FDC-Connect.req

FAL user

(C1masterAP)

Update, CONNECT-CMD-
SDU

E5

FDC-SyncSet.req

FAL user

(C1masterAP)

Updata, SYNC_SET-
CMD-SDU

E6

FDC-Disconnect.req

FAL user

(C1masterAP)

DISCONNECT-CMD-SDU

E7

FDC-ResumeCycle.req

FAL user
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E# Trigger event: Event source Associated parameters Description
Primitive or condition
(C1masterAP)
E8 FDC-Command.req FAL user Update, CMD-SDU
(C1masterAP)
E9 FDC-DataExchange.req AR ASE RSP-SDU
(FDCM-AR)
E10 AR-CycleEvent.ind AR ASE NetworkClock
(FDCM-AR)
E11 AR-SendCommand.cnf AR ASE ServiceStatus, RSP-SDU
(FEEM=-AR)
E12 Error detected This object See 8.2.7 ahd’nptes of
Table 11
WDT ffailures ar¢
detected twice sgrially
ander SyncConrject
state.
Alternatively, faijures
are detected
continuously ungler
AsyncConnect sfate.
E13 EventConnectRSP This object status Unsigned16 Notification from
submachine
(submachine) | rsdu _CONNECT-RSP-
PDU
E14 EventSyncSetRSP This object status”Unsigned16 Notification from
submachine
(submachine), |s\rsdu _SYNC_SET-RSP-
PDU
E15 EventDisconnectCMD This object csdu _DISCONNECT- Notification from
: CMD-PDU submachine
(submachine)
8.243 Action descriptions at state transitions
Table[11 describes state transitions of the main SM of FDCPM-M. Moreover, Taple 12
descripes state transitions of the submachine of FDCM-M.
Table 11 — Transitions of main SM of FDCPM-M
T# Source Event (arguments) [conditions] Target
State | action Stgte
T1 (any-state) E1:FDC-Reset.req S0:Disabldd
/
/*-- Clearing all attributes of the FDC master --*/;
T2 SO:-Bisabled E2-FDC-Open-req SO:-Bisabled
/
/*-- Initializing the FDC master --*/; a
T3 S0:Disabled E3:FDC-Enable.req (communicationMode) S1:Disconnected
/* Notifying the DLL’'s communication mode, initialized into
whether the cyclic mode or the event-driven mode. */
/ TransMode = communicationMode;
T4 S1:Disconnected E1:FDC-Reset.req S0:Disabled
/
/*-- Clearing all attributes of FDC master --*/;
T5 S1:Disconnected E13:EventConnectRSP (status, rsdu) S2:AsyncConnected

[rsdu.rspBody.syncmode != 1]
/ AR-StartComCycle.req;
ProtocolVersion = rsdu.rspBody.ver ;
SyncMode = 0;
DTMode = rsdu.rspBody.dtmode;
SubCMDMode = rsdu.rspBody.subcmd;
ComTime =rsdu.rspBody.com_time ;
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T# Source Event (arguments) [conditions] Target
State | action State

DevProfileType = rsdu.rspBody.profile_type;

T6 S1:Disconnected E13:EventConnectRSP (status, rsdu) S3:SyncConnected
[rsdu.rspBody.syncmode == 1]
/ AR-StartComCycle.req;
ProtocolVersion = rsdu.rspBody.ver;
SyncMode = 1;
DTMode = rsdu.rspBody.dtmode;
SubCMDMode = rsdu.rspBody.subcmd;
ComTime = rsdu.rspBody.com_time;
DevProfileType = rsdu.rspBody.profile_type;

T7 S1:Disconnected The other events S1:Disconnected
/
/*-- state-transition in the submachine --*/;

T8 S2:AsyncConnected | E1:FDC-Reset.req S0:Disabldd
/
/*-- Clearing all attributes of FDC master --*/;

T9 S2:AsyncConnected | E14:EventSyncSetRSP(status, rsdu) S3:SyncCqnnected
/ WDT.LastMN = 0;
WDT.LastSN = 0;
RWDT.LastRMN = 0;
RWDT.LastRSN = 0;

T10 S2:AsyncConnected | E15:EventDisconnectCMD (csdu) S4:Disconpecting
/ [*-- no-operation --*/;

T11 S2:AsyncConnected | E12: Errors occur continuously 8> P: C S4:Disconpecting
//*-- no-operation --*/;

T12 S2:AsyncConnected | The other events S2:AsyncQonnected
/
/*-- state-transition in the submachine --*/;

T13 S3:SyncConnected E1:FDC-Reset.req S1:Disabldd
/
/*-- Clearing all attributescof FDC master --*/

T14 S3:SyncConnected E12: Errors occur serially twice. D S2:AsyncQonnected
/I*-- no-operation ==*;

T15 S3:SyncConnected E15:EventDisconhectCMD(csdu) S4:Disconpecting
| [*-- no-operation --*/;

T16 S3:SyncConnected The otherevents S3:SyncCqnnected
/
/*-="state-transition in the submachine --*/;

T17 S4:Disconnecting ENEDC-Reset.req S1:Disabldd
/
/*-- Clearing all attributes of the FDC master --*/

T18 S4:Disconnecting E9:FDC-DataExchange.req (rsdu) S4:Disconpecting
/ csdu.cmd = disconnect;
FDC-DataExchange.cnf (csdu);

T19 S4:Disconfecting E7:FDC-ResumeCycle.req S2:Disconpected
/
[*-- Clearing internal information related to the
communication cycle and alarm information --*/;

@  The detdiled process depends on the system implementation.

b Implementers need some mechanisms to count or manage errors.

€ The threshold of error duration count is an implementation matter.

Table 12 — Transitions of submachine of FDCPM-M
T# Source Event (arguments) [conditions] Target
State I/ action state

T7.1 S1.0:1dle E4:FDC-Connect.req (csdu) S1.1:
/ LastCMD-SDU = csdu; WaitCMDComplet
If (TransMode == EventDriven) €
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;

T7.2 S1.0:1dle E6:FDC-Disconnect.req (csdu) S1.0: Idle

/ LastCMD-SDU = csdu;
If (TransMode == EventDriven)
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T# Source Event (arguments) [conditions] Target
State / action state
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;
T7.3 S1.0:1dle E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/] S1.0:1dle
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu);
T7.4 S1.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ S1.1:
WaitCMDComplete | && ((rsdu.rcmd != LastCMD-SDU.cmd) || (status.cmdRdy != WaitCMDComplet
)] e
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu);
T7.5 S1.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ Exitto'the main
WaitCMDComplete | && (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy == machine
1) && (LastCMD-SDU.cmd == connect)]
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu);
FDC-Connect.cnf (status, rsdu) ;
/*-- signal E13:EventConnectRSP to the main machine «*/;
T7.6 S1.1: E11:AR-SendCommand.cnf (status, rsdu) [/*-- statusshas no S1.1:
WaitCMDComplete | alarm --*/ && (rsdu.rcmd == LastCMD-SDU.cmd) && WaitCMOComplet
(status.cmdRdy != 1)] e
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
AR-SendCommand.req (csdu);
/* Comment: TransMode is EventDriven. */
T7.7 S1.1: E11:AR-SendCommand.cnf (statusyrsdu) [/*-- status has no Exit to the main
WaitCMDComplete | alarm --*/ && (rsdu.rcmd == Last€MD-SDU.cmd) && machine
(status.cmdRdy == 1) && (LastCMD-SDU.cmd == connect)]
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-Connect.cnf (status, rsdu) ;
/*-- signal E13:EyentConnectRSP to the main machine --*/;
T12.1 S2.0:ldle E5:FDC-SyncSet.req (csdu) S2.1:
/ LastCMD-SDU = csdu; WaitCMDComplet
e
T12.2 S2.0:1dle E6:FDC:Disconnect.req (csdu) Exit to the main
/ Last€NMD-SDU = csdu; machine
If (LransMode == EventDriven)
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T12.3 S2.0:1dle E8:FDC-Command.req (csdu) S2.1:
/ LastCMD-SDU = csdu; WaitCMQComplet
If (TransMode == EventDriven) €
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;
T12.4 S2.0:Idle E10: AR-CycleEvent.ind S2.0: Idl¢
/ FDC-ComCycle.ind
T12.5 S2.1: E6:FDC-Disconnect.req (csdu) Exit to the main
WaitCMDComplete | / LastCMD-SDU = csdu; machine
If (TransMode == EventDriven)
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T12.6 S2.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ S2.1:
WaitCMDComplete | && (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy != WaitCMDComplet
1] e
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu) ;
T12.7 S2.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ Exit to the main

WaitCMDComplete

&& (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy ==
1) && (LastCMD-SDU.cmd == sync_set)]

/ LastRSP-SDU = rsdu;

csdu = LastCMD-SDU;

FDC-DataExchange.cnf (csdu);

machine
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T# Source Event (arguments) [conditions] Target
State / action state
FDC-SyncSet.cnf(+);
/*-- signal E14:EventSyncSetRSP to the main machine --*/;
T12.8 S2.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ S2.0:Idle
WaitCMDComplete | && (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy ==
1) && (LastCMD-SDU != sync_set)]
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu);
FDC-Commnand.cnf (+);
T12.9 S2.1: E11:AR-SendCommand.cnf (status, rsdu) [/*-- status has no S2.1:
WaitCMDComplete | alarm --*/ && (rsdu.rcmd == LastCMD-SDU.cmd) && WaitCMDComplet
(status.cmdRdy = T)] €
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
If (TransMode == EventDriven)
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;
T12.10 S2.1: E11:AR-SendCommand.cnf (status, rsdu) [/*-- status has_no S2.0:1dlg
WaitCMDComplete | alarm --*/ && (rsdu.rcmd == LastCMD-SDU.cmd) &&
(status.cmdRdy == 1)]
/ LastRSP-SDU = rsdu;
FDC-Command.cnf (+);
T12.11 S2.1: E10: AR-CycleEvent.ind S2.1:
WaitCMDComplete | / FDC-ComCycle.ind WaitCMDComplet
e
T16.1 S3.0:1dle E6:FDC-Disconnect.req (csdu) Exit to the main
/ LastCMD-SDU = csdu; machine
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T16.2 S3.0:1dle E8:FDC-Command.req (csdu) S3.1:
/ LastCMD-SDU = csdu; WaitCMComplet
e
T16.3 S3.0:1dle E10: AR-CycleEvent.ind S3.0: Idle
/ FDC-ComCycle.ind
T16.4 S3.1: E6:FDC-Disconnect.req (csdu) Exit to the main
WaitCMDComplete | / LastCMD-SDW\="csdu; machine
/*-- signal E45:EventDisconnectCMD to the main machine --*/;
T16.5 S3.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ S3.1:
WaitCMDComplete | && (rsdurcmd == LastCMD-SDU.cmd) && (status.cmdRdy != WaitCMDComplet
1] e
/ LastRSP-SDU = rsdu; or
if (rsdu.rwdt.rsn I= LastRSN) Exit to the main
{/*-- signal E12 watchdog counter error to the main machine-- machine] when
*1}} E12 has peen
else issued.
{LastRSN = rsdu.rwdt.rsn;
csdu = LastCMD-SDU;
LastSN = LastRSN;
csdu.wdt.mn = LastMN;
csdu.wdt.sn = LastSN;
FDC-DataExchange.cnf (csdu) ;}
T16.6 S31- EoFDC-DataExchange req (rsaduy = 1sau has no atarm -7 S370T1at
WaitCMDComplete | && (rsdu.rcmd == CMD-SDU.cmd) && (status.cmdRdy == 1)] or
/ LastRSP-SDU = rsdu; Exit to the main
if (rsdu.rwdt.rsn I= LastRSN) machine, when
{/*-- signal E12 watchdog counter error to the main machine -- | E12 has been
*I;} issued.
else
{LastRSN = rsdu.rwdt.rsn;
csdu = LastCMD-SDU;
LastSN = LastRSN;
csdu.wdt.mn = LastMN;
csdu.wdt.sn = LastSN;
FDC-DataExchange.cnf (csdu) ;
FDC-Command.cnf (status, rsdu);}
T16.7 S3.1: E10: AR-CycleEvent.ind S3.1:

WaitCMDComplete

/ FDC-ComCycle.ind
LastMN++;
LastRSN++;

WaitCMDComplet
e
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8.2.5 Slave Protocol Machine (FDCPM-S)
8.2.5.1 State descriptions

Figure 19 shows the FDCPM-S statechart diagram, and Table 13 describes each state of the
FDCPM-S.

.. i _;','_ -\j r S1Disconnected R ' S¥dsvneclonnested ™
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Figure 19 — Statechart diagram of FDCPM-S

Table 13 — State descriptions of FDCPM-S

S# State Substate Description

SO Disabled - State when the Slave Class of FDC ASE (FDC Slavg) has
just been instantiated to an object as this PM

Tl DAL HH s £ HP. ' A s rs dt
Fre-Pi-s-wattngte-firshereatingamAP-eentextand to

receive Enable.requet from FSM ASE.

Entry/ Initial values are set in Attributes of the Slave
object.

S1 Disconnected - State when the connection is released and the PM is
waiting Connect.request from the peer C1 master AP

In the lower layer, a communication has been started.

Only the connection control commands (CONNECT,
DISCONNECT) and NOP command may be allowed to be
transferred in this state.

Even if the DL layer is running in the cyclic
communication mode, the communication cycle has not
been notified in this state because no connection is
established.
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S#

State

Substate

Description

$1.0

Idle

Substate when the PM is waiting to receive a CMD-PDU
from a peer C1 master AP

WaitRSPComplete

Substate when the PM is waiting for the corresponding
response to transfer from a FAL user or the Slave AP.

S2

AsyncConnected

A normal operation state to transfer the controlling
command from the C1 Master AP to the Slave AP and
execute a function of a field device with the
asynchronous type command

A connection with the FDC Master is established and a
communication cycle event is notified by AR ASE.

S2.0

S2.1

Any asynchronous type command can be transterred in
this state. No synchronous type command is allowed to
be transferred.

Idle

Substate when the PM is waiting to receive a-CMD-PDU
from a peer C1 master AP

WaitRSPComplete

Substate when the PM is waiting for\the correspond|ng
response to transfer from a FAL, ds€r or the Slave AP.

S3

SyncConnected

S3.0

S3.1

The most time-critical operation, State to transfer the
controlling command from/the.C1 Master AP to the $lave
AP and execute a function“ef a field device with bot
synchronous and asynchronous commands

A connection with¢the FDC Master has been establighed
and a communication cycle event is notified by AR ASE.
That event is¢transferred as FDC-ComCycle.ind to the

Slave AP.

The WDT<counter on every CMD-PDUs shall functioh to
watchwover the status of the synchronization activity|of
the €+ master AP. And so as to the RWDT counter ¢n
RSP-PDUs for the Slave AP.

Idle

Substate when the PM is waiting to receive a CMD-PDU
from a peer C1 master AP

WaitRSPComplete

Substate when the PM is waiting for the correspond|ng
response to transfer from a FAL user or the Slave AP.

sS4

Disconnecting

State when the connection changes to be released
because communication errors continuously occur of the
FAL user demands it.

The PM waits in order to prevent the system
malfunctioning as a kind of interlocking mechanism,|and
then recovers to S1 state when receiving a resume
request from the user (ResumeCycle.req).

8.2.5.

Table

p Triggering events

14 lists each ’rriggnr events of the FDCPM-S

Table 14 — Trigger event descriptions of FDCPM-S

E#

Trigger event:
Primitive or condition

Event
source

Associated parameters

Description

E1

FDC-Reset.req

FSM ASE

E2

FDC-Open.req

FSM ASE

AREPID

E3

FDC-Enable.req

FSM ASE

TransmissionMode

E4

FDC-Connect.rsp

FAL user
(Slave AP)

ServiceStatus,
ProgressStatus, RSP-
SDU

ES

FDC-SyncSet.rsp

FAL user
(Salve AP)

ServiceStatus,
ProgressStatus, RSP-
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E# Trigger event: Event Associated parameters Description
Primitive or condition source
SDU
E6 FDC-Disconnect.rsp FAL user ServiceStatus,
P Status, RSP-
(Slave AP) | gpu oo e
E7 FDC-ResumeCycle.req FAL user
(Slave AP)
E8 FDC-Command.rsp FAL user ServiceStatus,
P Status, RSP-
(Slave AP) | gpu oo e
E9 FDC-DataExchange.req AR ASE CMD-SDU
(FDCS-AR)
E10 AR-CycleEvent.ind AR ASE NetworkClock
(FDCS-AR)
E11 AR-SendCommand.ind AR ASE CMD-SDU
(FDCS-AR)
E12 Error detected This object See 8.2.7.
WDT failures arg
detected twice sprially
under SyncConnect
state.
Alternatively, faijures
are detected
continuously under
AsyncConnect sjate.
E13 EventConnectRSP This object status Unsigned16 Notification fron
b hi
(submachine) | rsdu _CONNECT-RSp- | Supmachine
PDU
E14 EventSyncSetRSP This object status Unsigned16 Notification from|
b hi
(submachine) | rsdu _SYNC_SET-Rsp- | Supmachine
PDU
E15 EventDisconnectCMD This object csdu _DISCONNECT- Notification from|
) CMD-PDU submachine
(submachine)
8.2.5.3 Action'descriptions at state transitions
Table|15 describes state transitions of the main SM of FDCPM-S. Moreover, Taple 16
descripes(state transitions of the submachine of FDCPM-S.
Table 15 — Transitions of main SM of FDCPM-S
T# Source Event (arguments) [conditions] Target
State | action State
T1 (any state) E1:FDC-Reset.req S0:Disabled
/
/*-- Clearing all attributes of the FDC slave --*/;
T2 S0:Disabled E2:FDC-Open.req S0:Disabled
/
/*-- Initializing the FDC slave --*/; a
T3 S0:Disabled E3:FDC-Enable.req (communicationMode) S1:Disconnected
/ TransMode = communicationMode;
T4 S1:Disconnected E1:FDC-Reset.req S0:Disabled
/
/*-- Clearing all attributes of FDC master --*/;
T5 S1:Disconnected E13:EventConnectRSP (status, rsdu) S2:AsyncConnected
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T#

Source
State

Event (arguments) [conditions]
/ action

Target
State

[rsdu.rspBody.syncmode != 1]

/ AR-StartComCycle.req;

ProtocolVersion = rsdu.rspBody.ver. ;
SyncMode = 0;

DTMode = rsdu.rspBody.dtmode;
SubCMDMode = rsdu.rspBody.subcmd;
ComTime = rsdu.rspBody.com_time ;
DevProfileType = rsdu.rspBody.profile_type;

T6

S1:Disconnected

E13:EventConnectRSP (status, rsdu)
[rsdu.rspBody.syncmode == 1]
/ AR-StartComCycle.req;

S3:SyncConnected

ProtocolVersion = rsdu.rspBody.ver ;
SyncMode = 1;

DTMode = rsdu.rspBody.dtmode;
SubCMDMode = rsdu.rspBody.subcmd;
ComTime = rsdu.rspBody.com_time ;
DevProfileType = rsdu.rspBody.profile_type;

T7

S1:Disconnected

The other events
/
/*-- state-transition in the submachine --*/;

S1:Disconpected

T8

S2:AsyncConnected

E1:FDC-Reset.req
/
/*-- Clearing all attributes of FDC slave --*/;

o

S0:Disabls

T9

S2:AsyncConnected

E14:EventSyncSetRSP (status, rsdu)
/

WDT.LastMN = 0;

WDT.LastSN = 0;

RWDT.LastRMN = 0;
RWDT.LastRSN = 0;

S3:SyncC¢nnected

T10

S2:AsyncConnected

E15:EventDisconnectCMD*(¢sdu)
/ I*-- no-operation --*/;

S4:Disconpecting

T11

S2:AsyncConnected

E12: Errors occur continuously P C
/ I*-- no-operation_s¥/;

S4:Disconpecting

T12

S2:AsyncConnected

The other events
/
/*-- state-transition in the submachine --*/;

S2:AsyncQonnected

T13

S3:SyncConnected

E1:FDC-Reset.req
/
/*4 Clearing all attributes of FDC master --*/;

o

S1:Disablg

T14

S3:SyncConnected

E12: Errors occur serially twice 1)
} I*-- no-operation --*/;

S2:AsyncQonnected

T15

S3:SyncConnected

E15:EventDisconnectCMD (csdu)
/ I*-- no-operation --*/;

S4:Disconpecting

T16

S3:SyncConnected

The other events
/
/*-- state-transition in the submachine --*/;

S3:SyncCqnnected

T17

S4:Bjseonnecting

E1:FDC-Reset.req
/
/*-- Clearing all attributes of the FDC slave --*/ ;

S1:Disabld

[}

T18

S4:Disconnecting

E9'FDC-DataExchange.req (csdu)
/ rsdu.cmd = disconnect;
FDC-DataExchange.cnf (rsdu);

S4-Disconnecting

T19

S4:Disconnecting

E6:FDC-Disconnect.rsp (rsdu)
/ LastRSP-SDU = rsdu;

If (TransMode == EventDriven)
AR-SendCommand.rsp (rsdu);
else /*-- no-operation --*/;

S4:Disconnecting

T20

S4:Disconnecting

E7:FDC-ResumeCycle.req
/
/*-- Clearing internal information related to

the communication cycle and alarm information --*/;

S2:Disconnected

@  The detailed process depends on the system implementation.

b

Cc

Implementers need some mechanisms to count or manage errors.

The threshold of error duration count is an implementation matter.
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Table 16 — Transitions of submachine of FDCPM-S
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T#

Source
State

Event (arguments) [conditions]
| action

Target
state

T7.1

$1.0:1dle

E9:FDC-DataExchnage.req (csdu) [csdu == LastCMD-SDU]
/ rsdu = LastRSP-SDU;
FDC-DataExchange.cnf (rsdu);

S$1.0: Idle

T7.2

S1.0:Idle

E9:FDC-DataExchnage.req (csdu) [(csdu != LastCMD-SDU) &&
(csdu.cmd == connect) ]

/ LastCMD-SDU = csdu;

rsdu = LastRSP-SDU;

FDC-DataExchange.cnf (rsdu);

FDC-Connect.ind (csdu);

S1.1:
WaitRSPComplete

T7.3

S$1.0:Idle

E9:FDC-DataExchnage.req (csdu) [(csdu != LastCMD-SDU) &&
(csdu.cmd == disconnect) ]

/ LastCMD-SDU = csdu;

rsdu = LastRSP-SDU;

FDC-DataExchange.cnf (rsdu);

FDC-Disconnect.ind (csdu);

S1.1:
WaitR8HComplete

T7.4

S1.0:Idle

E9:FDC-DataExchange.req (csdu) [(csdu != LastCMD-SbU) &&
(csdu.cmd == nop )]

/ LastCMD-SDU = csdu;

rsdu = LastRSP-SDU;

FDC-DataExchange.cnf (rsdu);

FDC-Command.ind (csdu);

S1.1:
WaitRSHComplete

T7.5

$1.0:1dle

E11:AR-SendCommand.ind (status, csdu) [(csdu != LastCMD-
SDU) && (csdu.cmd == connect) ]

/ LastCMD-SDU = csdu;

FDC-Connect.ind (csdu);

S1.1:
WaitRSHComplete

T7.6

$1.0:1dle

E11:AR-SendCommand.ind (statds, csdu) [(csdu != LastCMD-
SDU) && (csdu.cmd == disconnect) ]

/ LastCMD-SDU = csdu;

FDC-Disconnect.ind (csdu);

S1.1:
WaitRSHComplete

T7.7

$1.0:1dle

E11:AR-SendCommand.ind (status, csdu) [(csdu != LastCMD-
SDU) && (csdu.cmd\== nop) ]

/ LastCMD-SDU & ¢sdu;

FDC-commandiind (csdu);

S1.1:
WaitRSHComplete

T7.8

S1.1:
WaitRSPComplete

E4: FDC-Cannect.rsp (rsdu)

/ LastRSP-SDU = rsdu;

If (TransMode == EventDriven)
{AR-SendCommand.rsp (rsdu);/*-- signal

E13-EventConnectRSP to the main machine --*/;}

else /*-- no-operation --*/;

exit from|the
submacHhine

T7.9

S1.1:
WaitRSPComplete

E6:FDC-Disconnect.rsp (rsdu)

/ LastRSP-SDU = rsdu;

If (TransMode == EventDriven)
{AR-SendCommand.rsp (rsdu);}

else /*-- no-operation --*/;

P

$1.0: Idl

T7.10

S1.1¢
WaitRSPComplete

E8:FDC-Command.rsp (rsdu)

/ LastRSP-SDU = rsdu;

If (TransMode == EventDriven)
{AR-SendCommand.rsp (rsdu);}

S$1.0: Idl¢

else /*-- no-operation --*/;

T7.11

S1.1:
WaitRSPComplete

E9: FDC-DataExchnage.req (csdu)
/ rsdu = LastRSP-SDU;
FDC-DataExchange.cnf (rsdu);

S1.1:
WaitRSPComplete

T12.1

S§2.0: Idle

E9: FDC-DataExchange.req (csdu) [ csdu == LastCMD-SDU ]
/ rsdu = LastRSP-SDU;
FDC-DataExchange.cnf (rsdu);

S$2.0: Idle

T12.2

S2.0:Idle

E9:FDC-DataExchnage.req (csdu) [(csdu != LastCMD-SDU) &&
(csdu.cmd == sync_set) ]

/ LastCMD-SDU = csdu;

rsdu = LastRSP-SDU;

FDC-DataExchange.cnf (rsdu);

FDC-SyncSet.ind (csdu) ;

S2.1:
WaitRSPComplete

T12.3

$2.0:1dle

E9:FDC-DataExchnage.req (csdu) [(csdu != LastCMD-SDU) &&
(csdu.cmd == disconnect) ]

/ LastCMD-SDU = csdu;

rsdu = LastRSP-SDU;

exit from the
submachine
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T# Source Event (arguments) [conditions] Target
State / action state
FDC-DataExchange.cnf (rsdu);
FDC-Disconnect.ind (csdu);
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T12.4 S2.0: Idle E9: FDC-DataExchange.req (csdu) [ (csdu != LastCMD-SDU) S2.1:
&& ((csdu.cmd != sync_set) || (csdu.cmd != disconnect)) ] WaitRSPComplete
/ LastCMD-SDU = csdu;
rsdu = LastRSP-SDU;
FDC-DataExchange.cnf (rsdu);
FDC-Command.ind (csdu);
T12.5 S2.0:1dle E11:AR-SendCommand.ind (status, csdu) [(csdu != LastCMD- exit from the
SDU) && (csdu.cmd == disconnect) ] submachine
/ LastCMD-SDU = csdu;
FDC-Disonnect.ind (csdu);
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T12.6 S2.0:1dle E11:AR-SendCommand.ind (status, csdu) [(csdu != LastCMD- S2:1:
SDU) && (csdu.cmd != disconnect) ] WaitRSHComplete
/ LastCMD-SDU = csdu;
FDC-Command.ind (csdu);
T12.7 S2.0:1dle E10: AR-CycleEvent.ind S2.0:1dl€g
/ FDC-ComCycle.ind;
T12.8 S2.1: E5: FDC-SyncSet.rsp (rsdu) exit from|the
WaitRspComplete / LastRSP-SDU = rsdu; submacHhine
/*-- signal E14:EventSyncSetRSP to the maifh machine --*/;
T12.9 S2.1: E8: FDC-Command.rsp (rsdu) S2.0: Idle
WaitRspComplete | / LastRSP-SDU = rsdu;
If (TransMode == EventDriven)
{AR-SendCommand.rsp (rsdu);}
else /*-- no-operation --*/;
T12.10 S2.1: E9: FDC-DataExchange.req (esdu) [csdu == LastCMD-SDU] S2.1:
WaitRSPComplete / rsdu = LastRSP-SDU; WaitRSHComplete
FDC-DataExchange.cnf({sdu);
T12.11 S2.1: E9:FDC-DataExchnage:ireq (csdu) [(csdu != LastCMD-SDU) && | exit from|the
WaitRSPComplete (csdu.cmd == discannect) ] submacHhine
/ LastCMD-SDU & csdu;
rsdu = LastRSR-SDU;
FDC-DataExchange.cnf (rsdu);
FDC-Disconnect.ind (csdu);
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T12.12 S2.1: E9: RDC-DataExchange.req (csdu) [(csdu != LastCMD-SDU) S2.1:
WaitRSPComplete && (csdu.cmd != disconnect)] WaitRSHComplete
[ LastCMD-SDU = csdu;
rsdu = LastRSP-SDU;
FDC-DataExchange.cnf (rsdu);
FDC-Command.ind (csdu);
T12.13 S2.1: E11:AR-SendCommand.ind (status, csdu) [(csdu != LastCMD- exit from|the
WaitRSRE€omplete SDU) && (csdu.cmd == disconnect) ] submacHhine
/ LastCMD-SDU = csdu;
FDC-Disonnect.ind (csdu);
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T12.14 S2.1: E10: AR-CycleEvent.ind S2.1:
WaitRSPComplete / FDC-ComCycle.ind; WaitRSPComplete
T16.1 S3.0: Idle E9: FDC-DataExchange.req (csdu) [ csdu == LastCMD-SDU ] S3.0: Idle
/ LastCMD-SDU = csdu; or
if (csdu.wdt.mn != LastMN) Exit to the main
{/*-- signal E12 watchdog counter error to the main machine -- | machine, when
*1}} E12 has been
else { issued.
LastMN = csdu.wdt.mn;
rsdu = LastRSP-SDU;LastRMN = LastMN;
rsdu.rwdt.rmn = LastRMN;
rsdu.rwdt.rsn = LastRSN;
FDC-DataExchange.cnf (rsdu);}
T16.2 S3.0: Idle E9:FDC-DataExchnage.req (csdu) [(csdu != LastCMD-SDU) && | exit from the

(csdu.cmd == disconnect) ]

/ LastCMD-SDU = csdu;

rsdu = LastRSP-SDU;
FDC-DataExchange.cnf (rsdu);

submachine
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State / action state
FDC-Disconnect.ind (csdu);
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T16.3 S3.0: Idle E9: FDC-DataExchange.req (csdu) [ (csdu != LastCMD-SDU) S3.1:
&& (csdu.cmd != disconnect)] WaitRSPComplete
/ LastCMD-SDU = csdu; or
if (csdu.wdt.mn != LastMN) Exit to the main
{/*-- signal E12 watchdog counter error to the main machine -- | machine, when
*I;} E12 has been
else { issued.
LastMN = csdu.wdt.mn;
rsdu = LastRSP-SDU;
LastRMN = LastMN;
rsdu.rwdt.rmn = LastRMN;
rsdu.rwdt.rsn = LastRSN;
FDC-DataExchange.cnf (rsdu);
FDC-Command.ind (csdu);}
T16.4 S3.0:1dle E10: AR-CycleEvent.ind S3.0:1dl€
/ FDC-ComCycle.ind;
T16.5 S3.1: E8: FDC-Command.rsp (rsdu) S3.0: Idle
WaitRspComplete / LastRSP-SDU = rsdu;
T16.6 S3.1: E9: FDC-DataExchange.req (csdu) [csdu == LastCMD-SDU] S3.1:
WaitRSPComplete / WaitRSHComplete
if (csdu.wdt.mn != LastMN) or
{/*-- signal E12 watchdog counter error to the“main machine -- | Exit to the main
*1}} machine] when
else { E12 has peen
LastMN = csdu.wdt.mn; issued.
rsdu = LastRSP-SDU;
LastRMN = LastMN;
rsdu.rwdt.rmn = LastRMN;
rsdu.rwdt.rsn = LastRSN;
FDC-DataExchangeicnf (rsdu);}
T16.7 S3.1: E9:FDC-DataExchnage.req (csdu) [(csdu != LastCMD-SDU) && | exit from|the
WaitRSPComplete (csdu.cmd == diseonhnect) ] submachine
/ LastCMD-SDU = csdu;
rsdu = LastRSP-SDU;
FDC-DataExchange.cnf (rsdu);
FDC-Disconnect.ind (csdu);
/*-¢signal E15:EventDisconnectCMD to the main machine --*/;
T16.8 S3.1: E9:"FDC-DataExchange.req (csdu) [(csdu != LastCMD-SDU) S3.1:
WaitRSPComplete && (csdu.cmd != disconnect)] WaitRSHComplete
/ LastCMD-SDU = csdu; or
if (csdu.wdt.mn != LastMN) Exit to the main
{/*-- signal E12 watchdog counter error to the main machine -- | machine] when
*1;} E12 has peen
else { issued.
LastMN = csdu.wdt.mn;
rsdu = LastRSP-SDU;
LastRMN = LastMN;
rsdu.rwdt.rmn = LastRMN;
rsdu.rwdt.rsn = LastRSN;
FDC-DataExchange.cnf (rsdu);
FDC-Command.ind (csdu);}
T16.9 S3.1: E10: AR-CycleEvent.ind S3.1:
WaitRSPComplete /FDC-ComCycle.ind; WaitRSPComplete
/*-- counting up watchdog counter --*/ ;
LastMN++;
LastRSN++;
8.2.6  Monitor Protocol Machine (FDCPM-MN)
8.2.6.1 State descriptions

Figure 20 shows the FDCPM-MN statechart diagram, and Table 17 describes each state of
the FDCPM-MN.
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Figure 20 — Statechart diagram of FDCPM-MN

Table 17 — State descriptions of FDCPM-MN

S#

State

Substate

Description

SO0

Disabled

State when the Monitor Class of FDC ASE (FDC Mo
has just been instantiated to an object as this PM

The PM is waiting to finish creating an AP-context a
receive Enable.requet from a FSM ASE.

hitor)

hd to

Entry/ Initial values are set in Attributes of the Moni
object.

S1

Monitoring

An normal operation state to provide services to mo|
a CMD-PDU or a RSP-PDU for the FAL user or the
Monitor AP.

hitor

Lall
TCTC

oot lo PR =Y W I e 4o ol 4k
Stostate-when e v iSswattmgr e reaarequestior a

CMD-PDU or a RSP-PDU from a FAL user.

WaitCMDData

Substate when the PM is waiting to get a CMD-PDU
the corresponding AR ASE

from

WaitRSPData

Substate when the PM is waiting to get a RSP-PDU
the corresponding AR ASE

from

8.2.6.2

Triggering events

Table 18 lists each trigger events of the FDCPM-MN.
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Table 18 — Trigger event descriptions of FDCPM-MN

E# Trigger event: Event source Associated parameters Description

Primitive or condition

E1 FDC-Reset.req FSM ASE

E2 FDC-Open.req FSM ASE AREPIDList

E3 FDC-Enable.req FSM ASE TransmissionMode
E4 FDC-GetCMD.req FAL user APID

(Monitor AP)

E5 et VSN Vel - =Al ADLE
I OC=OCUN\ST T4 L OSCct aluml =4

(Monitor AP)

E6 AR_GetCMD.cnf AR ASE ServiceStatus, CMD-SDU
(FDCMN-AR)

E7 AR-GetRSP.cnf AR ASE ServiceStatus, RSP-SDU
(FDCMN-AR)

8.2.6.3 Action descriptions at state transitions

Table|19 describes state transitions of the main SM of FDCPM-MN. Moreover, Taple 20
descripes state transitions of the submachine of FDCPM-MN-

Table 19 — Transitions of main‘SM of FDCPM-MN

T# Source Event (arguments) [conditions] Target
State | action State
T1 (Initial state) E1:FDC-Reset.req S0:Disalled

/
/*-- Clearing.all attributes of the FDC monitor --*/;

T2 S0:Disabled E2:FDC-Open.req S0:Disalled
/
/*->-Initializing the FDC monitor --*/; a

T3 S0:Disabled E3*FDC-Enable.req (communicationMode)/ TransMode = S1:Moniforing
communicationMode;
/*-- Stores the communication mode into the attribute.--*/

T4 S1:Monitoring E1:FDC-Reset.req S0:Disalled
/
/*-- Clearing all attributes of the FDC monitor --*/;

@ The|detailed prodess depends on the system implementation.

Table 20 — Transitions of submachine of FDCPM-MN

T# Source Event (arguments) [conditions] Target
State | action state
T5.0 SO /entry S1.0:1dle
(T3) / [*-- no-operation --*/;
T5.1 S1.0:ldle E4:FDC-GetCMD.req (NodelD) S1.1:WaitCMDDat
/ a

/*-- Generates DL-NodelD from the NodelD --*/
AR-GetCMD.req (DL-NodelD)

T5.2 S1.0:1dle E5:FDC-GetRSP.req (NodelD) S1.2:WaitRSPData
/

/*-- Generates DL-NodelD from the NodelD --*/.
AR-GetRSP.req (DL-NodelD)

T5.3 S1.1:WaitCMDData | E6:AR-GetCMD.cnf (+) (CMD_ASDU) S1.0:ldle
/ FDC-GetCMD.cnf (+) (CMD_ASDU)
T5.4 S1.2:WaitRSPData | E7:AR-GetRSP.cnf (+) (RSP_ASDU) S1.0:ldle

/ FDC-GetCMD.cnf (+) (RSP_ASDU)
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8.2.7 Error procedure summary
8.2.71 Error detecting overview

The following shows the errors detected in the FDC service. When an error is detected, if any
command is executed, both of the master and slave shall stop it and transition into a state
where it can accept a new command to execute the resume process performed by the AP.

Only the definition of the errors is described in this standard. The primary error detection
processing or mechanism depends on the implementation, and so do the alarm notifying
method and the resume processing from the error. They are out of scope of this standard.

The fqllowing errors are defined:
a) cdmmunication error: receipt status such as no DL-PDU receipt and FCS errdr| detegted in
the lower layer;

b) watchdog counter error: abnormal value of the watchdog counter (of the partper in
synchronous communication state, which is detected in the mutuak’monitoring By the
master and the slave;

c) illggal cycle timing: abnormal value (beyond the jitter allowancé)\in the transmission| cycle
ddtected by the slave;

d) repponse timeout: response time-out detected by the master;
e) illggal sync command: synchronization command reception in the state other than the
synchronous communication, which is detected by thé.slave user.

8.2.7.2 Communication error

FDC master and slave can receive a notification in FDC-DataExhange request from AR ASE
when FCS error or no-reception error for thexreception DL-PDU is detected by the lower [layer.

If the |PM is under the synchronous comimunication state when the error is detected, it shall
make fa state transition to the asynchronous communication state.

In cage of detection by an EBC’master PM, if it has a pending command and waiting the
response, it shall discard the'command to abort the waiting state.

In casge of detection by an FDC slave PM, if it has a processing command, it shall discard the
commiand and the just sending response as well, if it has. And the RSP-PDU shall be edjted in
the why how the.cmd_stat field or the status field should show the error as one of |alarm
factors.

8.2.7.3 Watchdog counter error

The watehdog—eceunters—shall be—amechanism—inthe-synchronous—communication—state, for
one FDC ASE to detect the peer ASE’s out of sync with the communication cycle. Once the

ASE detects the illegal counter value in a received FDCService-PDU, it shall alert the error to
the FDC user through the FSM ASE.

When either of an FDC master PM or an FDC slave PM detects the error serially twice, it shall
make the state transition to an asynchronous communication state, not to accept synchronous
commands after that.

In case of detection by an FDC master PM, if it has a pending command and waiting the
response, it shall discard the command to abort the waiting state.

In case of detection by an FDC slave PM, if it has a processing command, it shall discard the
command and the just sending response as well, if it has. And the RSP-PDU shall be edited in
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the way how the cmd_stat field or the status field should show the error as one of alarm
factors.

8.2.7.4 lllegal cycle timing

The “illegal cycle timing” is a kind of errors that shows that an FDC slave detects an abnormal
cycle jitter by measuring the transmission cycle period. At the every transmission cycle events,
the FDC slave shall measure the elapsed time since the previous event. And if the measured
value is different from the pre-defined parameter for the transmission cycle, the slave shall
alert the error to the FDC user through the FSM ASE.

after fhat. And the RSP-PDU shall be edited in the way how the cmd_stat field of"the status
field should show the error as one of alarm factors.

If the |slave has a processing command, it shall discard the command andythe just sending
response as well, if it has.

8.2.7.5 Response timeout

The "response timeout" is a kind of errors that shows that,an FDC master detegts no
response from a FDC slave. After sending a command, the EDC master measures the elppsed
time sjince a falling edge of cmdRdy bit in receiving each,RSP-PDUs until the bit changd to on
(‘1’B),| which means completion of the command proce€ssing of the slave. And if thg time
exceeds the pre-defined time limit, the master shalllalert the error to the FDC user tHrough
the F$M ASE.

When|the FDC master PM detects the errory~it shall discard the command and abdrt the
waiting state. For more details of the recovery process for both the master and the [slave,
howeyer, is dependent on the implementation.

8.2.7.6 lllegal Sync command

The "|llegal sync command" s a kind of errors that shows that an FDC slave recelves a
synchfonous command in theswrong state other than the synchronous communication state.

When| the FDC slavel PM detects the error, it shall discard the command and exXecute
alterngtive command_pre-defined in implementation specifications for the device. And the
RSP-PDU shall be\edited in the way how the cmd field in the CMD-PDU echoes back with
rcmd field in the¢dRSP-PDU and the cmd_stat field or the status field should show the error as
one of alarm+factors.

8.2.7.y Alarm through RSP-PDU.CMD_STAT

The error described above means an abnormal condition or malfunction for communication
activities. Whereas, another troubles on a remote device should be informed to the FAL user,
too.

Those statuses can be transferred as an alarm or a warning through the status fields in the
short PDU type responses or the cmd_stat field in the enhanced PDU type responses. The
status changes have no effect on the PM directly.

The alarm means a status to tell that the field device has detected a fatal problem to be
solved and cannot continue normal working. And, the warning means a status to tell that the
device has detected a slight or passing problem but still working normally.
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8.3 Message Protocol Machine (MSGPM)
8.3.1 Protocol overview
8.3.1.1 General

In the Message service, two types of protocols are defined in the Type 24 FAL. One is a user
message service that transfers message data by using requester-responder relationship and
another is a one-way message service that handles a message from the sender to the
accepter. An FAL user may execute message communication with a peer FAL user by using
both of the user message and the one-way message.

8.3.1.2 Requester-responder type message (user message)
The User message communication shall be processed according to the PDU flow diggram
Figurg 21.
REequester AP Beaponder AP
(C1 Master AP (01 Master AP
or C2 Master AP) or 2 Master AF
or Slave AP)
| T | T
M8GReq PDU MEGRsp PDU
M8GRep PDU l MS8GReq PDU
l |
MSG ASE MSG ASE
Requester Class) Responder Class)
| T | T
M8GReq PDU M&GRsp PDU
l MSGRsp PDU l MS8GReq PDU
| |
MSG AREP M8&G AREP
& &
M8GRsp PDU
M8GReq PDU

Figure 21 — PDU transmission flow for user message
A message communication is started from a Requester AP.

The Requester AP sends an MSGReq-PDU to a Responder AP via an MSG ASE and an MSG
AREP in the Requester side.

The Responder AP receives the MSGReg-PDU via an MSG AREP and an MSG ASE in the
Responder side.

The Responder AP decodes the MSGReq-PDU, executes some activity according to the
contents of the MSGReq-PDU, and generates the response data as an MSGRsp-PDU.
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The MSGRsp-PDU is transferred to the Requester AP in the inverse process for the MSGReqg-
PDU.

The Requester AP decodes the MSGRsp-PDU and executes some activity according to the
contents of it.

8.3.1.3 One-way message

A message communication that requires no response shall be processed according to the
PDU flow diagram Figure 22.

Repuester AP Responder AP
(C | Master AP (C1 Master AP
or Cf Master AP) or G2 Master AP

or SlavéaP)
! 1*
MEGReq PDU
l MBGReq _.PDU
|
WG ASE MBEG ABE
(Reqhester Class) (Responder Class)
! r
MPGEReq .PDU
MECGReq PDU
|
MEG AR EP MBG AREP

F. 3

M&GReq FDU

Figure 22 — PDU transmission flow for one-way message

A megsage communication is started from a Requester AP.

The Requester AP sends a MSGReqg-PDU to a Responder AP via an MSG ASE and an MSG
AREP in the Requester side.

The Responder AP receives the MSGReqg-PDU via an MSG AREP and an MSG ASE in the
Responder side.

The Responder-AP decodes the MSGReq-PDU and executes some activity according to the
contents of it.
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8.3.2 Requester Protocol Machine (MSGPM-RQ)
8.3.2.1 State descriptions

Figure 23 shows the MSGPM-RQ statechart diagram, and Table 21 describes each state of
the MSGAR-RAQ.

1 /T1 (E1/T1) ¢ any
AR || e \_state
|
E2/T2 vV
50
( (-
- .—")ll
et E3/T3

b

EG/T6 £4,/T4 EB/T10, €5/T5

E7/T11
E6/TS, —
E8/TY |

E7/T%

e

Figure 23 — Statechart diagram of MSGPM-RQ

Table 21 — State descriptions of MSGPM-RQ

S# State Substate Description
SO Disabled State when the Requester Class of MSG ASE
(Requester) has just been instantiated to an object §s
this PM

The PM is waiting to finish creating an AP-context ard to
receive Enable.requet from a FSM ASE.

Entry/ Initial values are set in Attributes of the MSG
Requester object.

S1 WaitRequestMSG State when the PM is waiting for a request from a FAL
user to transfer a message
S2 SendingRequestMSG State when the PM is transmitting the MSGREQ-PDU
S3 WaitComfirmMSG State when the PM is waiting for the response from the
peer Responder
S4 SendingOnewayMSG State when the PM is transmitting the MSGREQ-PDU as

a one-way message

8.3.2.2 Triggering events

Table 22 lists each trigger events of the MSGPM-RQ.
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E# Trigger event: Event source Associated parameters Description
Primitive or condition
E1 MSG-Reset.req FSM ASE
E2 MSG-Open.req FSM ASE AREPID
E3 MSG-Enable.req FSM ASE
E4 MSG-UserMessage.req FAL user TID, SPID, DPID, Length, MSGReq-
SDU
(Requester
AP)
E5 MSG-OnewayMessage.req FAL user TID, SPID, DPID, Length, MSGReq-
SDU
(Requester
AP)
E6 MSG-AbortTransaction.req FAL user TID
(Requester
AP)
E7 AR-SendMessage.cnf AR ASE ServiceStatus
(MSG-AR)
E8 AR-ReceiveMessage.cnf AR ASE ServiceStatus, SPID, Length,
(MSG-AR) MSGService-SDU, Result
8.3.2.3 Action descriptions at state transitions
Table|23 describes state transitions of the state machine of MSGPM-RAQ.
Table 23 - Transitions of MSGPM-RQ
T# Source Event (arguments) [conditions] Target
State | action State|
T1 (any state) E1:.MSG-Reset.req S0:Disabled
I}
[*-- Clearing all attributes of MSG requester --*/;
T2 S0:Disabled E2: MSG-Open.req (AREPID) S0:Disabled
/
[*-- Initializing MSG requester --*/; @
T3 S0:Disabled E3: MSG-Enable.req S1:WaitRequedtMSG
/ [*-- no-operation --*/;
T4 S1:WaitRequestMSG E4: MSG-UserMessage.req (SAPID, TID, Length, S2:SendingRequestMSG
MSGReq-PDU)
/
AR-SendMessage.req (TID, Length, MSGReq-PDU);
T5 SA:WaitRequestMSG E5: MSG-OnewayMessage.req (SAPID, TID, Length, S4:SendingOngwayMSG
MSGReq-PDLJ)
/
AR-SendMessage.req (TID, Length, MSGReq-PDU);
T6 S2:SendingRequestMSG | E6: MSG-AbortTransaction.req (SAPID, TID) S1:WaitRequestMSG
| AR-AbortMessage.req (SAPID, TID);
T7 S2:SendingRequestMSG | E7: AR-SendMessage.cnf (+) S3:WaitComfirmMSG
| AR-ReceiveMessage.req;
T8 S3:WaitComfirmMSG E6: MSG-AbortTransaction.req (SAPID, TID) S1:WaitRequestMSG
| AR-AbortMessage.req (SAPID, TID);
T9 S3:WaitComfirmMSG E8: AR-ReceiveMessage.cnf (TID, Length, S1:WaitRequestMSG
MSGRsp-PDU)
/ MSG-UserMessage.cnf (TID, Length, MSGRsp-
PDU);
T10 S4:SendingOnewayMSG | E6: MSG-AbortTransaction.req (SAPID, TID) S1:WaitRequestMSG
/AR-AbortMessage.req;
T11 S4:SendingOnewayMSG | E7: AR-SendMessage.cnf (Result) S1:WaitRequestMSG

/IMSG-OnewayMessage.cnf (TID);

a

The detailed process depends on the system implementation.
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8.3.3 Responder Protocol Machine (MSGPM-RS)
8.3.3.1 State descriptions

Figure 24 shows the MSGPM-RS statechart diagram, and Table 24 describes each state of
the APCSM.

E6/T8, V)
EEB/TH

Figure 24 — Statechart diagram of MSGPM-RS

Table 24 — State descriptions of MSGPM-RS

S# State Substate Description

SO Disabled State when the Responder Class of MSG ASE
(Responder) has just been instantiated to an objegt as
this PM

The PM is waiting to finish creating an AP-context|and to
receive Enable.requet from a FSM ASE.

Entry/ Initial values are set in Attributes of the MSG
Responder object.

S1 WaitIndicationMSG State when the PM is waiting for a message from a
Requester

S2 WaitResponseMSG State when the PM is waiting for a response message
from the FAL user (Responder AP)

S3 SendingResponseMSG State when the PM is transmitting the response message
to the Requester after receiving it from the Responder
AP

8.3.3.2 Triggering events
Table 25 lists each trigger events of the MSGPM-RS.
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Table 25 — Trigger event descriptions of MSGPM-RS

E# Trigger event: Event source Associated parameters Description
Primitive or condition
E1 MSG-Reset.req FSM ASE
E2 MSG-Open.req FSM ASE AREPID
E3 MSG-Enable.req FSM ASE
E4 MSG-UserMessage.rsp FAL user ServiceStatus, TID, DPID, Length,
MSGRsp-PDU
(Responder
AP)
E5 MSG-AbortTransaction.req FAL user TID
(Responder
AP)
E6 AR-ReceiveMessage.cnf AR ASE ServiceStatus, SPID, Length,
MSGService-PDU
(MSG-AR) ervice
E7 AR-SendMessage.cnf AR ASE ServiceStatus
(MSG-AR)
8.3.3.3 Action descriptions at state transitions
Table[26 describes state transitions of the state machine of(MSGPM-RS.
Table 26 — Transitions of MSGPM-RS
T# Source Event (arguments) [conditions] Target|
State | action State
T1 (any state) E1: MSG-Reset.req S0:Disabled
/
/*-- Cleaning all attributes of the MSG responder
__*/;
T2 S0:Disabled E2: MSG-Open.req S0:Disabled
/
[*=~ Initializing the MSG responder --*/;@
T3 S0:Disabled E3: MSG-Enable.req S1:WaitindicatiopMSG
/ AR-ReceiveMessage.req;
T4 S1:WaitIndicationMSG E7: AR-ReceiveMessage.cnf (TID, Length, S1:WaitindicatiopMSG
MSGReq-PDU, Result) [Message that requires no
response”]
/
MSG-OnewayMessage.ind (TID, Length,
MSGReq-PDU);
T5 S1:WaitindicationMSG E7: AR-ReceiveMessage.cnf (TID, Length, S2:WaitResponspMSG
MSGReq-PDU, Result) [Message that requires a
response”]
L
MSG-UserMessage.ind (TID, Length, MSGReqg-
PDU);
T6 S2:WaitResponseMSG E6: MSG-AbortTransaction.req (SAPID, TID) S1:WaitindicationMSG
/
AR-AbortMessage.req;
AR-ReceiveMessage.req;
T7 S2:WaitResponseMSG E4: MSG-UserMessage.rsp (TID, Length, S3:SendingResponseMSG
MSGRsp-PDU)
/
AR-SendMessage.req (TID, Length, MSGRsp-
PDU);
T8 S3:SendingResponseMSG | E6: MSG-AbortTransaction.req (SAPID, TID) S1:WaitindicationMSG
/
AR-AbortMessage.req;
AR-ReceiveMessage.req;
T9 S3:SendingResponseMSG | E8: AR-SendMessage.cnf S1:WaitindicationMSG

| AR-ReceiveMessage.req;



https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

IEC 61158-6-24:2014 © IEC 2014 - 95—

@ The detailed process depends on the system implementation.
Whether a response is required or not is defined according to the contents of the MSGReqg-PDU. However, the
details depend on the implemented user message specifications above the FAL.

9 Application relationship protocol machine (ARPM)

9.1 General

ARPM is the state machine for the AR ASE. It shall handle the lower layer to transmit and
receive APDUs to and from the peer ASE. And it shall exchange those APDUs with other
ASEs fhrmlgh prm/iding the AR services in the local FAI

9.2 |ARPM for FDC ASE
9.2.1 Overview

This type of ARPM shall handle state-transition to exchange of a CMD-PDU and a RSR-PDU
with the peer ARPM, shall manage a communication cycle and shall cofitrol the transfermode
(single¢ transfer or dual transfer), as shown in Figure 25 and Figure'26. But it can neither
manage the connection, the command transaction and the WDT vatues nor check the validity
of contents of a CMD-PDU and a RSP-PDU.

communication cycle

Master AP | < WP > | ST TRE T | SN T
|

i

L REM-FDCM oo QI 0 TR 0 T "
Cycle Beale Counter | o "1 V2 b3 o '1 T Teg j bl E I3 a | Tt 3
i | | 4 i i i X 1 1 1 ‘ 5 1 1
AN G A%
! O 1 1 | Fi | b I | | [
Cyile Scaling Counter E : | I 2 I3 | 0 I | I 213 ] o ol O i Y 3|0 R 3
“AEEM-EnCE =1 T ! 1 ] . = t t t }
ARPM-FOCS 1B ; ‘U. 1 N [T
e e AP AP AR

communication gy

NOTE | The figure shows the case of-Tcomcye = Icye X 4.
where

Tcomcyc: communication cycle;

Tcoyc: transmission cycle.

Figure 25 — Example of single transfer process

FDC ASE—<an—-optionaly—previde—thefunction—efthe—dualtransfer—moede—te—improve the
reliability of the received APDU. This mode is a communication method in which an identical
APDU is transferred twice within one communication cycle, and then they are checked and

verified on the receiver side to detect an error or missing PDU. See Figure 26.

The dual transfer mode can be operated only under the synchronous communication state
and Tcomcye = Tcye X2 , where Teomcyc IS @ communication cycle and Toye is a

transmission cycle.
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NOTE | The figure shows the case of Tcomcye = ITcye X9,

where
Tcomcyc: communication cycle;
Tcyc: transmission cycle;

ECP: Error-detection and PDU-comparison process.

Figure 26 — Example of dual transfer process

9.2.2| ARPM for FDC Master (ARPM-FDCM)
9.2.2.11 State descriptions

Figurg 27 shows the ARPM-FDCM statechar{:diagram, and Table 27 describes each sfate of
the ARPM-FDCM.
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Figure 27 — Statechart-diagram of ARPM-FDCM
Table 27 — State descriptions of ARPM-FDCM
S# State Substate Description
SO0 Disabled - State when the FDC Master AR Class has just bgen
instantiated to an object as this PM
The PM is waiting to finish creating an AP-context and
to receive Enable.request from a FSM ASE.
entry/ Initial values are set in Attributes of the
FDCMaster AR object
S1 PrimaryCycle - State when a cyclic transmission mode in the lowjer
layer is being executed in a specific transmission| cycle
and APDUs can be transmitted
But the FDC PM is still in disconnected, and so np
commTUTICatior cycte tras beemgenerated-yet but the
just primary cycle has, which synchronize with the
transmission cycle.
entry/ Transition into the sub state: S1.0.
S1.0 Idle Substate when the PM is waiting for the start signal
based on the network clock for the next primary cycle
S1.1 WaitDL_GET_DATAcnf | Substate when the PM is waiting for the associated
DL_GET_DATA.cnf after requesting the
DL_GET_DATA.req to the related DL-SAPID
S1.2 WaitFDC- Substate when the PM is waiting for the associated
DataExchngecnf FDC-DataExchange.cnf after requesting the
DataExchange.req to the related FDC-SAPID
S1.3 WaitDL_SET_DATAcnf | Substate when the PM is waiting for the associated
DL_SET_DATA.cnf after requesting the
DL_SET_DATA.req to the related DL-SAPID
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S#

State

Substate

Description

S§2

S2.0

FirstCycle

State when a connection in FDC ASE is established, the
communication cycle is specified in the form of integer
multiple of the primary cycle as ComTime, and in this
first primary cycle the ARPM-FDCM exchanges PDUs
between the FDC ASE and DLL

If the communication cycle is same as the primary
cycle, the PM remains in this state while the FDC PM is
in connected.

entry/ Transition into the sub state: S2.1.

Idle

Substate when the PM is waiting for the start signal
based on the network clock for the next primary cycle

S2.1

S2.2

S2.3

WaitDL_GET_DATA.cnf

Substate when the PM is waiting for the associated
DL_GET_DATA.cnf after requesting the
DL_GET_DATA.req to the related DL-SAPID

WaitFDC-
DataExchnge.cnf

Substate when the PM is waiting for¢the*associatgd
FDC-DataExchange.cnf after requesting the
DataExchange.req to the related FDC-SAPID

WaitDL_SET_DATA.cnf

Substate when the PM is waiting for the associat¢d
DL_SET_DATA.cnf after requesting the
DL_SET_DATA.req to the related DL-SAPID

S3

S3.0

S83.3

SecondCycle

State when a connettion in FDC ASE is established and
the ARPM-FDCM,is in the second primary cycle gf the
communicationxcycle

—

If the communication cycle is twice primary cycle| the
PM does not have a transition to this state but to

LastCycle“at the second primary cycle.

In the*dual transfer mode, the second CMD-PDU
transmission is executed after the regular PDU
exchange in the first cycle.

entry/ Transition into the sub state: S3.3.

Idle

Substate when the PM is waiting for the start signal
based on the network clock for the next primary dycle

WaitDL_SET-DATAcnf

Substate when the PM is waiting for the associatg¢d
DL_SET_DATA.cnf after requesting the
DL_SET_DATA.req to the related DL-SAPID

s4

MiddleCycle

State when a connection in FDC ASE is established and
the ARPM-FDCM is in the middle primary cycle; ot the
1st, the 2nd nor the last cycle

If the communication cycle is treble primary cyclg, the
PM does not have a transition to this state but to
LastCycle at the third primary cycle.

S5

LastCycle

State when a connection in FDC ASE is established and
the ARPM-FDCM is in the last primary cycle of the
communication cycle

In the dual transfer mode, the PM receives a RSF-PDU

S5.0

S5.1

S5.3

from the slave and stores it into the internal buffer
before the regular PDU exchange in the first cycle.

entry [(the source state == S1) | (single transfer mode)]
/ Transition into the sub state: S5.0

entry [dual transfer mode] / Transition into the sub
state: S5.1

Idle

Substate when the PM is waiting for the start signal
based on the network clock for the next primary cycle

WaitDL_GET_DATAcnf

Substate when the PM is waiting for the associated
DL_GET_DATA.cnf after requesting the
DL_GET_DATA.req to the related DL-SAPID

WaitDL_SET_DATAcnf

Substate when the PM is waiting for the associated
DL_SET_DATA.cnf after requesting the
DL_SET_DATA.req to the related DL-SAPID, if the
communication cycle is twice primary cycle
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S# State Substate Description
S6 EventDriven - Corresponding state to the event-driven mode in DLL
A CMD-PDU is not cyclically transmitted but in case of
necessity it's done and after that, sequentially RSP-
PDU is received using DL services provided in the
event-driven mode.
entry/ Transition into the sub state: S6.0.
S6.0 WaitRequestCMD Substate when the PM is waiting for AR-
SendCommand.req from FDC ASE
S6.1 SendingRequestCMD Substate when the PM is waiting for completion of
DL_SDN.req
S6.2 WaitConformCMD Substate when the PM is waiting for the reception of
DL_SDN.ind from DLL as a RSP-PDU
9.2.2.p Triggering events
Table|28 lists each trigger events of the ARPM-FDCM.
Table 28 — Trigger event descriptions of ARPM:FDCM
E# Trigger event: Event Associated‘parameters Descriptign
L . source
Primitive or condition
E1 AR-Reset.req FSM ASE
E2 AR-Open.req FSM ASE DLSAPID, FDCSAPID
E3 AR-Enable.req FSM ASE TransmissionMode
E4 EVM-SyncEvent.ind EVM ASE
E5 FDC-DataExchange.cnf FDC ASE CMD-SDU
(Master)
E6 AR-ResetCycle.req FDC ASE
(Master)
E7 AR-StartComCycle.req FDC ASE ComTime, DTMode,
CMDForm
(Master)
E8 AR-SendCommand feg FDC ASE CMD-SDU
(Master)
E9 DL-READ-DATA.cnf DLL Result, DLSDU
E10 DL-WRITE-DATA.cnf DLL Result
E11 DL;$DN-.ind DLL SAP_ID, Node_ID,
Length, DLSDU
E12 DL-SDN.cnf DLL Result
E13 Error detected FDC ASE See 8.2.7
(Master)
9.2.2.3 Action descriptions at state transitions

Table 29 describes state transitions of the main SM of ARPM-FDCM. Moreover, Table 30
describes state transitions of the submachine of ARPM-FDCM.
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T# Source Event (arguments) [conditions] Target
State | action State
T1 (any state) E1:AR-Reset.req S0:Disabled
/ [*-- Clearing all attributes of the FDC-Master AR --*/;
T2 S0:Disabled E2:AR-Open.req S0:Disabled
/ [*-- Initializing the FDC-Master AR --*/; a
T3 S0:Disabled E3:AR-Enable.req (comMode) [comMode == “cyclic”] S1:PrimaryCycle
/ [*-- no-operation --*/;
T4 S0:Disabled E3:AR-Enable.req (comMode) [comMode == “eventDriven”] S6:EventDriven
/ [*-- no-operation --*/;
T5 Q’I-Driman}:f‘yﬁln EZ-AR anrﬂ"r\m(‘yr\ln Sh-] ch(‘yc|e
| [*-- no-operation --*/;
T6 S1:PrimaryCycle The other events S1:PrimgryCycle
/ I*-- state transition in the submachine --*/;
T7 S2:FirstCycle E4:EVM-SyncEvent.ind [ComTime == 1] S2:FirstQycle
/ CycleScaleCounter = 0;
AR-CycleEvent.ind to FDC Master objects;
T8 S2:FirstCycle E4:EVM-SyncEvent.ind [ComTime == 2] S5:Last{ycle
| CycleScaleCounter++;
T9 S2:FirstCycle E4:EVM-SyncEvent.ind [(ComTime > 2) && (DTMode == S4:MiddleCycle
“Single”)]
/ CycleScaleCounter++;
T10 S2:FirstCycle E4:EVM-SyncEvent.ind [(ComTime > 2) && D1 Mode == S3:SecondCycle
“Dual”)]
| CycleScaleCounter++;
T11 S2, S3, S4, or S5 E6:AR-ResetCycle.req S1:PrimgryCycle
/ [*-- no-operation --*/;
T12 S2:FirstCycle The other events S2:FirstQycle
| I*-- state transition in the ,submachine --*/;
T13 S3:SecondCycle E4:EVM-SyncEvent.ind [ComTime == 3] S5:Last{ycle
| CycleScaleCounter+d;
T14 S3:SecondCycle E4:EVM-SyncEvent.ind[ComTime > 3] S4:MiddleCycle
| CycleScaleCounter++;
T15 S3:SecondCycle The other events S3:SecopdCycle
| [*-- state transition in the submachine --*/;
T16 S4:MiddleCycle E4:EVM-SyncEvent.ind [CycleScaleCounter < (ComTime-2)] S4:MiddleCycle
/ CycleSgcaleCounter++;
T17 S4:MiddleCycle E4:EVVM-SyncEvent.ind [CycleScaleCounter == (ComTime-2)] S5:LastQycle
/,CyeleScaleCounter++;
T18 S5:LastCycle E4:EVM-SyncEvent.ind S2:FirstQycle
/ CycleScaleCounter = 0;
AR-CycleEvent.ind to FDC Master objects;
T19 S5:LastCycle The other events S5:Last(ycle
/ [*-- state transition in the submachine --*/;
T20 S6:EveniBriven Any events except E1 S6:Even{Driven
/ [*-- state transition in the submachine --*/;
8 Thq detailed process depends on the system implementation.
Table 30 — Transitions of submachine of ARPM-FDCM
T# Source Event (arguments) [conditions] Target
State / action State
T6.0 (S0) /entry S1.0:1dle
(T3) / I*-- no-operation --*/;
T6.1 S1.0:ldle E4:EVM-SyncEvent.ind S1.1:WaitDL_GET
/ DL_GET_DATA.req ; _DATAcnf
T6.2 S1.1:WaitDL_GET_ | E9:DL_GET_DATA.cnf (rsdu) S1.2:WaitFDC-
DATAcnf / FDC-DataExchange.req (rsdu); DataExchangecnf
T6.3 S1.2:WaitFDC- E5:FDC-DataExchange.cnf (csdu) S1.3:WaitDL_SET
DataExchangecnf / DL_SET_DATA.req (csdu); _DATAcnf
T6.4 S1.3:WaitDL_SET_ | E10:DL_SET_DATA.cnf (+) S1.0:1dle
DATAcnf / [*-- no-operation --*/;
T12.0 (S2 or S5) /entry S.2.1:WaitDL_GET
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T# Source Event (arguments) [conditions] Target
State / action State
(T7, / DL_GET_DATA.req ; _DATAcnf
T18)
T12.1 S2.1:WaitDL_GET_ | E9: DL_GET_DATA.cnf (rsdu) S.2.2: WaitFDC-
DATAcnf / if (DTMode == “Dual”) DataExchangecnf
{ /*-- Error detection and PDU comparison process
-- with lastRsdu and rsdu --*/}
else {/*-- no-operation --*/;}
FDC-DataExchange.req (rsdu);
T12.2 S2.2: WaitFDC- E5:FDC-DataExchange.cnf (csdu) S2.3: :WaitDL_SE
DataExchangecnf / DL_SET_DATA.req (csdu); T_DATAcnf
if (DTMode == “Dual”) { lastCsdu = csdu:}
T12.3 S2.3:WaitDL_SET_ | E10:DL_SET_DATA.cnf (+) S.2.0:dl¢
DATAcnf / I*-- no-operation --*/;
T15.0 (S2:FirstCycle) /entry §8+3:Wal|tDL_SET
(T10) / DL_SET_DATA.req (csdu) ; _DATAchf
T15.1 S3.3:WaitDL_SET_ | E10: DL_SET_DATA.cnf (+) S3.0:1dlg
DATAcnf / [*-- no-operation --*/;
T19.0 (S1:PrimaryCycle) /entry S5.0:1dle
(T5) / I*-- no-operation --*/;
T19.1 (S2, S3, or S4) /entry [DTMode == “Single”] S5.0:1dlg
| [*-- no-operation --*/;
T19.2 (S2, S3, or S4) /entry: [DTMode == “Dual”] S5.1:Wal|tDL_GET
/ DL_GET_DATA.req ; _DATAchf
T19.3 S5.1:WaitDL_GET_ | E9: DL_GET_DATA.cnf (rsdu) [ComTime‘s= 2] S5.3:WaltDL_SET
DATAcnf / lastRsdu = rsdu; _DATAcqyf
DL_SET_DATA.req (lastCsdu);
T19.4 S5.1:WaitDL_GET_ | E9: DL_GET_DATA.cnf (rsdu) [ComTime > 2] S5.0:1dlg
DATAcnf / lastRsdu = rsdu;
T19.5 S5.3:WaitDL_SET_ | E10:DL_SET_DATA.cnf (+) S5.0:1dlg
DATAcnf / I*-- no-operation --*/;
T20.0 (S0) /entry: S6.0:WaltRequest
(T4) / I*-- no-operation +%/; CMD
T20.1 S6.0:WaitRequestC | E8: AR-SendCommand.req (csdu) S6.1:SerdingRequ
MD / DL_SDN.req~(SAP_ID, Node_ID, Length, DLSDU) ; estCMD
T20.2 S6.1:SendingRequ E12: DL_SDN.cnf S6.2:WaltConform
estCMD / I*-- no-ope€ration --*/; CMD
T20.3 S6.2:WaitConform E11::DL) SDN.ind (SAP_ID, Node_ID, Length, DLSDU) S6.0:WaltRequest
CMD / AR-SendCommand.cnf (ServiceStatus, rsdu); CMD
T20.4 S6.2:WaitConform E13 Communication time-out S6.0:WaltRequest
CMD / CMD
/*-- Communication alarm processing and resume processing -
_*/;
NOTE |“lastCsdu” and.flastRsdu” are local variables.
9.2.3 ARPM for FDC Slave (ARPM-FDCS)
9.2.3.1 State descriptions

Figure 28 shows the ARPM-FDCS statechart diagram, and Table 31 describes each state of
the ARPM-FDCS.
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Figure 28 — Statechart diagram of ARPM-FDCS

Table 31 — State descriptions of ARPM-FDCS

S#

State

Substate

Description

SO

Disabled

State when the FDC Slave AR Class has just
instantiated to an object as this PM

The PM is waiting to finish creating an AP-contex
receive Enable.request from a FSM ASE.

entry/ Initial values are set in Attributes of the FDC
Slave AR object

S1

PrimaryCy€le

State when a cyclic transmission mode in the lowgr layer

is being executed in a specific transmission cyclefand
APDUs can be transmitted

The FDC PM is still in disconnected, and so no

communication cycle has been generated yet but the just

S1.1

S$1.2

primary cycle has, which synchronize with the
transmission cycle.

entry/ Transition into the sub state: S1.0.

Idle

Substate where the PM is waiting for the start signal
based on the network clock for the next primary cycle

WaitDL_GET_DATAcnf

Substate when the PM is waiting for the associated
DL_GET_DATA.cnf after requesting the
DL_GET_DATA.req to the related DL-SAPID

WaitFDC-
DataExchange

Substate when the PM is waiting for the associated
FDC-DataExchange.cnf after requesting the
DataExchange.req to the related FDC-SAPID

WaitDL_SET_DATAcnf

Substate when the PM is waiting for the associated
DL_SET_DATA.cnf after requesting the
DL_SET_DATA.req to the related DL-SAPID

IEC 61158-6-24:2014 © IEC 2014
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S#

State

Substate

Description

S§2

FirstCycle

State when a connection in FDC ASE is established, the
communication cycle is specified in the form of integer
multiple of the primary cycle as ComTime, and in this
first primary cycle the ARPM-FDCS exchanges PDUs
between the FDC ASE and DLL

If the communication cycle is same as the primary cycle,
the PM remains in this state while the FDC PM is in
connected.

entry [the source state != S7] / Transition into the
substate: S2.1.

entry [the source state == S7] / Transition into the

S2.0

S2.1

S2.2

S2.3

substate: S2.2.

Idle

Substate when the PM is waiting for the start signfal
based on the network clock for the next primary cycle

WaitDL_GET_DATAcnf

Substate when the PM is waiting for the‘associatdd
DL_GET_DATA.cnf after requesting the
DL_GET_DATA.req to the related DL-SAPID

WaitFDC-
DataExchange

o

Substate when the PM is waiting for the associatg
FDC-DataExchange.cnf after'requesting the
DataExchange.req to thé-retated FDC-SAPID

WaitDL_SET_DATAcnf

Substate when the PM is waiting for the associatdd
DL_SET_DATA.cnf{after requesting the
DL_SET_DATA'eq to the related DL-SAPID

S4

S4.0

S4.1

S4.2

MiddleCycle

State when’a connection in FDC ASE is established, and
in each middle primary cycle of the communicatioh cycle
the ARPM<FDCS relay a RSP-PDU from the FDC JASE to
DLL

Idle

Substate when the PM is waiting for the start signfal
based on the network clock for the next primary cycle

WaitFDC-
DataExchange

Substate when the PM is waiting for the associatgdd
FDC-DataExchange.cnf after requesting the
DataExchange.req to the related FDC-SAPID

WaitDL_SET DATAcnf

Substate when the PM is waiting for the associatdd
DL_SET_DATA.cnf after requesting the
DL_SET_DATA.req to the related DL-SAPID

S5

LastCycle

State when a connection in FDC ASE is established, and
in the last primary cycle of the communication cydle the
ARPM-FDCS relay a RSP-PDU from the FDC ASH to
DLL

In the dual transfer mode, the PM receives a CMQ-PDU
from the master and stores it into the internal buffer
before the regular PDU exchange in the first cyclq.

entry [(the source state |= S7) && dual transfer mpde] /
Transition into the sub state: S5.1.

entry [(the source state == S7) || single transfer mode ] /
Transition into the sub state: S5 2

S5.0

S5.1

S§5.2

S§5.3

Idle

Substate when the PM is waiting for the start signal for
the next primary cycle

WaitDL_GET_DATAcnf

Substate when the PM is waiting for the associated
DL_GET_DATA.cnf after requesting the
DL_GET_DATA.req to the related DL-SAPID if in the
dual transfer mode

WaitFDC-
DataExchange

Substate when the PM is waiting for the associated
FDC-DataExchange.cnf after requesting the
DataExchange.req to the related FDC-SAPID

WaitDL_SET_DATAcnf

Substate when the PM is waiting for the associated
DL_SET_DATA.cnf after requesting the
DL_SET_DATA.req to the related DL-SAPID
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S# State Substate Description
S6 EventDriven Corresponding state to the event-driven mode in DLL
A CMD-PDU is not cyclically received but as in case of
necessity, it's done and after that, sequentially a RSP-
PDU is transmitted using DL services in the event-driven
mode.
entry/ Transition into the sub state: S6.0.
S6.0 WaitCMDIndication Substate when the PM is waiting for the DL_SDN.ind
from DLL, which originates with the peer master AP
S6.1 WaitCMDResponse Substate when the PM is waiting for the FDC-
Command.rsp
S6.2 SendingCMDResponse | Substate when the PM is waiting for completion‘o
DL_SDN.req
S7 WaitComCycle State when the PM is detecting the start.edge of the
communication cycle with a change of CMD-PDUJ{
The destination state of the transitien splits in twq states
depending on the transfer modg;
S7.0 Idle Substate when the PM is waiting for the start signl for
the next primary cycle
S7.1 WaitDL_GET_DATAcnf | Substate when the PM js"waiting for the associatdd
DL_GET_DATA.cnf to-check its contents after
requesting the DL\GET_DATA.req to the related DL-
SAPID
When the ‘@MD Code and the WDT in the got PDP with
the identical values to the previous ones, ARPM-FDCS
transit\to S7.0 and then waits for the next cycle w|thout
exeguting any process.
Onrthe other hand, when those values have changed,
the PM has a transition to exit from this state.
9.2.3.2 Triggering events
Table|32 lists each trigger events of the*ARPM-FDCS.
Table 32 - Trigger event descriptions of ARPM-FDCS
E# Trigger event: Event Associated parameters Descriptign
Primitive or condition source
E1 AR-Reset.req FSM ASE
E2 AR-Open.req FSM ASE DLSAPID, FDCSAPID
E3 AR-Enable.req FSM ASE TransmissionMode
E4 EVM-SyncEvent.ind EVM ASE NetClock
E5 FDE-DataExchange.cnf FDC ASE CMD-SDU
tStave)
E6 AR-ResetCycle.req FDC ASE
(Slave)
E7 AR-StartComCycle.req FDC ASE ComTime, DTMode,
CMDForm
(Slave)
E8 AR-SendCommand.rsp FDC ASE ServiceStatus,
RSP_ASDU
(Slave) -
E9 DL-READ-DATA.cnf DLL Result, , DLSDU
E10 DL-WRITE-DATA.cnf DLL Result
E11 DL_SDN.ind DLL SAP_ID, Node_ID,Length,
DLSDU
E12 DL_SDN.cnf DLL Result
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E# Trigger event: Event Associated parameters Description
Primitive or condition source
E13 Error detected FDC ASE See 8.2.7
(Slave)
E14 ComCycleStart This object Internal event from S7

9.2.3.3

Action descriptions at state transitions

Table 33 describes state transitions of the main SM of ARPM-FDCS. Moreover, Table 34
describes state transitions of the submachine of ARPM-FDCS.

Table 33 — Transitions of main SM of ARPM-FDCS
T# Source Event (arguments) [conditions] Tafget
State | action State
T1 (any state) E1:AR-Reset.req S0:Disalled
/ I*-- Clearing all attributes of the FDC-Slave AR --*/;
T2 S0:Disabled E2:AR-Open.req S0:Disafled
/
/*-- Initializing the FDC-Slave AR --*/; @
T3 S0:Disabled E3:AR-Enable.req (comMode) [comMode == *cyclic”] S1:PrimgryCycle
/ [*-- no-operation --*/;
T4 S0:Disabled E3:AR-Enable.req (comMode) [comMode)== “eventDriven”] S6:Even{Driven
/ [*-- no-operation --*/;
T5 S1:PrimaryCycle E7:AR-StartComCycle S7:WaitomCycle
/ [*-- no-operation --*/;
T6 S1:PrimaryCycle The other events S1:PrimgryCycle
/ I*-- state transition in the submachine --*/;
T7 S2:FirstCycle E4:EVM-SyncEvent.ind-{€omTime == 1] S2:FirstGycle
/ CycleScaleCounter =.0;
AR-CycleEvent.ind'to FDC Slave objects;
T8 S2:FirstCycle E4:EVM-SyncEyent.ind [ComTime == 2] S5:Last(ycle
| CycleScaleCounter++;
T9 S2:FirstCycle E4:EVM-SyncEvent.ind [ComTime > 2] S4:MiddleCycle
| CycleScaleCounter++;
T10 S2, S4,0r S5 E6:AR-ResetCycle.req S1:PrimgryCycle
| [*~=/no-operation --*/;
T11 S2:FirstCycle The other events S2:FirstQycle
/ I*-- state transition in the submachine --*/;
T12 S4:MiddleCycle E4:EVM-SyncEvent.ind [CycleScaleCounter < (ComTime-2)] S4:MiddleCycle
/ CycleScaleCounter++;
T13 S4:MiddleCycle E4:EVM-SyncEvent.ind [CycleScaleCounter == (ComTime-2)] S5:LastQycle
/ CycleScaleCounter++;
T14 S4:MiddleCycle The other events S4:MiddleCycle
/ I*-- state transition in the submachine --*/;
T15 S5:LastCycle E4:EVM-SyncEvent.ind S2:FirstQycle
/| CycleScaleCounter = 0;
AR-CycleEvent.ind to FDC Slave objects;
T16 S5:LastCycle The other events S5:LastCycle
/ [*-- state transition in the submachine --*/;
T17 S6:EventDriven The other events S6:EventDriven
/ [*-- state transition in the submachine --*/;
T18 S7:WaitComCycle E14:ComCycleStart [ DTMode == Single] S2:FirstCycle
/ CycleScaleCounter = 0;
AR-CycleEvent.ind to FDC Slave objects;
T19 S7:WaitComCycle E14:ComCycleStart [ DTMode == Dual] S5:LastCycle
| CycleScaleCounter = ComTime-1;
T20 S7:WaitComCycle The other events S7:WaitComCycle

| I*-- state transition in the submachine --*/;

@ The detailed process depends on the system implementation.
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Table 34 — Transitions of submachine of ARPM-FDCS
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T# Source Event (arguments) [conditions] Target
State | action State
T6.0 (S0) /entry S1.0:1dle
(T3) / [*-- no-operation --*/;
T6.1 S1.0:1dle E4:EVM-SyncEvent.ind S1.1:WaitDL_GET
/ DL_GET_DATA.req ; _DATAcnf
T6.2 S1.1:WaitDL_GET_ | E9:DL_GET_DATA.cnf (csdu) S1.2:WaitFDC-
DATAcnf / FDC-DataExchange.req (csdu); DataExchangecnf
T6.3 S1.2:WaitFDC- E5:FDC-DataExchange.cnf (rsdu) S1.3:WaitDL_SET
DataExchangecnf / DL_SET_DATA.req (rsdu); _DATAcnf
T6.4 S4 3:\Waithl _SET E40:-DL_SET DATA conf (-I-) S4 0:-1dl
DATAcnf / [*-- no-operation --*/;
T11.0 (82, S5,) /entry S2:{:Wal|tDL_GET
(T7, / DL_GET_DATA.req ; (DATAchf
T15,
T18)
T11.1 (S7) /entry S2.2: WqitFDC-
/ FDC-DataExchange.req (lastCsdu); DataExchangecnf
T11.2 S2.1:WaitDL_GET_ | E9: DL_GET_DATA.cnf (csdu) S2.2: WgitFDC-
DATAcnf / if (DTMode == “Dual”) DataExchangecnf
{ /*-- Error detection and PDU comparison pracess
-- with lastCsdu and csdu
=1}
else {/*-- no-operation --*/;}
FDC-DataExchange.req (csdu);
lastCsdu = csdu;
T11.3 S2.2: WaitFDC- E5:FDC-DataExchange.cnf (rsdu) S2.3: :WpitDL_SE
DataExchangecnf / DL_SET_DATA.req (rsdu); T_DATAgNf
T11.4 S2.3:WaitDL_SET_ | E10:DL_SET_DATA.cnf (+) S.2.0:1dl¢
DATAcnf / [*-- no-operation --*/;
T14.0 (S2:FirstCycle) /entry S4.1: W4itFDC-
DataExchangecnf
(T10) /
FDC-DataExchange.req (csdu1);
T14.1 S4.1: WaitFDC- E5:FDC-DataExchange.cnf (rsdu) S4.2: :WpitDL_SE
DataExchangecnf T_DATAg¢gNf
/ DL-SE;F_DATA.req (rsdu);
T14.2 S4.2:WaitDL_SET_ | E10:DL_SET_DATA.cnf (+) S.4.0:1dl¢
DATAcnf /*[*-- no-operation --*/;
T16.0 (S2, S4) fentry S5.1:Wal|tDL_GET
/ DL_GET_DATA.req; _DATAchf
T16.1 (S7) /entry S5.0:1dl¢g
/ [*-- no-operation --*/;
T16.2 S5.1:WaitbL_GET_ | E9: DL_GET_DATA.cnf (csdu) S5.2:WaltFDC-
DATACNf / DataExchangecnf
FDC-DataExchange.req (lastCsdu);
lastCsdu = csdu;
T16.3 S$5.2:WaitFDC- E5: FDC-DataExchange.cnf (rsdu) S5.3:WaltDL_SET
BataExctramgecent T DL_SET_DATATeq (rsduJ; —BATATHf
T16.4 S$5.3:WaitDL_SET_ | E10:DL_SET_DATA.cnf (+) S5.0:ldle
DATAcnf / [*-- no-operation --*/;
T17.0 (S0) /entry: S6.0:WaitRequest
(T4) / I*-- no-operation --*/; CMD
T17.1 S6.0:WaitCMDIndic | E11: DL_SDN.ind (SAP_ID, Node_ID, Length, DLSDU) S6.1:WaitCMDRes
ation / AR-SendCommand.ind (csdu); ponse
T17.2 S6.1:WaitCMDRes E8: AR-SendCmmand.rsp (serviceStatus, rsdu) S6.2:SendingCMD
ponse / DL_SDN.req (SAP_ID, Node_ID,Length, DLSDU); Response
T17.3 S$6.2:SendingCMD E12: DL_SDN.cnf (+) S6.0:WaitCMDIndi
Response / I*-- no-operation --*/; cation
T17.4 S6.2:SendingCMD E13:Communication time-out S6.0:WaitCMDIndi
Response / cation
/*-- Communication alarm processing/resume processing --*/;
T20.0 /entry S7.0:ldle
| [*-- no-operation --*/;
T20.1 S7.0:ldle E4: EVM-SyncEvent.ind S7.1:
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T# Source Event (arguments) [conditions] Target
State | action State
/ DL_GET_DTAT.req; WaitDL_GET_DAT
Acnf
T20.2 S7.1: E9:DL_GET_DATA.cnf (csdu) [csdu == lastCsdu] S7.0:1dle
WaitDL_GET_DAT / lastCsdu = csdu;
Acnf
T20.3 S7.1: E9:DL_GET_DATA.cnf (csdu) [csdu != lastCsdu] exit from the
XVai]EDL_GET_DAT / I*-- signal E14:StartComCycle to the main machine --*/; submachine
cn
NOTE “lastCsdu” is a local variable.
9.2.4 ARPM for FDC Monitor (ARPM-FDCMN)
9.24.1 State descriptions
Figurg 29 shows the ARPM-FDCMN statechart diagram, and Table 35 describes each s{ate of
the ARPM-FDCMN.
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Figure 29 — Statechart diagram of ARPM-FDCMN
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Table 35 — State descriptions of ARPM-FDCMN

S# State Substate Description

SO Disabled - State when the FDC Monitor AR Class has just

instantiated to an object as this PM

The PM is waiting to finish creating an AP-context and to
receive Enable.request from a FSM ASE.

entry/ Initial values are set in Attributes of the FDC
Monitor AR object

S1 Monitoring - State when the PM is activated to monitor the CMD-PDU
or the RSP-PDU
S1.0 Idle Substate when the PM is waiting for an FDC ASE's
request to get CMD-PDU or RSP-PDU by the AR-
GetCMD.req or the AR-GetRSP.req
S1.1 WaitCMDData Substate when the PM is waiting to receive CMD-PQ)U
from the other station through the DLL
S1.2 WaitRSPData Substate when the PM is waiting to receive RSP-PDOU
from the other station through the®DLL
9.247p Triggering events

Table |36 lists each trigger events of the ARPM-FDCMN.

Table 36 — Trigger event descriptions of ARPM-FDCMN

E# Trigger event: Event Associated parameters Descriptign
Primitive or condition source
E1 AR-Reset.req FSM ASE
E2 AR-Open.req FSM.ASE DLSAPID, ASESAPID
E3 AR-Enable.req ESM ASE TransmissionMode
E4 EVM-SyncEvent.ind EVM ASE NetworkClock
E5 AR-GetCMD.req FDC ASE APID
(Monitor)
E6 AR-GetRSP.req FDC ASE APID
(Monitor)
E7 DL-READ-DATA.cnf DLL Result, DLSDU

9.24.3 Action descriptions at state transitions

Table 37 describes state transitions of the main Sivrof ARPM-FDCMN_—™Moreover, Table 38
describes state transitions of the submachine of ARPM-FDCMN.

Table 37 — Transitions of main SM of ARPM-FDCMN

T# Source Event (arguments) [conditions] Target
State | action State
T1 (any state) E1:AR-Reset.req S0:Disabled
/
/*-- Clearing all attributes of the FDC-Monitor AR --*/;
T2 S0:Disabled E2:AR-Open.req S0:Disabled
/
/*-- Initializing the FDC-Monitor AR --*/; a
T3 S0:Disabled E3:AR-Enable.req S1:Monitoring
/ [*-- no-operation --*/;
T4 S1:Monitoring E4: EVM-SyncEvent.ind S1:Monitoring
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T# Source Event (arguments) [conditions] Target
State | action State
/ [*-- no-operation --*/;
T5 S1:Monitoring The other events S1:Monitoring

/ [*-- state transition in the submachine --*/;

@ The detailed process depends on the system implementation.

Table 38 — Transitions of submachine of ARPM-FDCMN

T# Source Event (arguments) [conditions] Target
State +-action State
T5.0 SO /entry S1.0xdle
(T3) / I*-- no-operation --*/;
T5.1 S1.0:ldle E5:AR-GetCMD.req(DL-NodelD) S11:WaifCMDData
/
/*-- Generate SAP_ID from DL-NodelD --*/;
DL_GET_DATA.req(SAP_ID);
T15.2 S1.0:ldle E6:AR-GetRSP.req(DL-NodelD) S1.2:WaifRSPData
/
/*-- Generate SAP_ID from DL-NodelD --*/;
DL_GET_DATA.req(SAP_ID);
T5.3 S1.1:WaitCMDData | E7:DL_GET_DATA.cnf(Node_ID, DLSDU, Résutlt) S1.0:ldle
/
/*-- Generate CMD_ASDU from DLSDU#+"/;
AR-GetCMD.rsp (ServiceStatus, CMD- ASDU);
T5.4 S1.2:WaitRSPData | E7:DL_GET_DATA.cnf(Node_ID, DLSDU, Result) S1.0:ldle
/
/*-- Generate RSP_ASDU fromDLSDU. --*/;
AR-GetRSP.rsp (ServiceStatus, RSP_ASDU);
9.3 |ARPM for MSG ASE (ARPM-MSG)
9.3.1 State descriptions
The MISGPM manages the transaction of messages. On the other hand, this ARPM only
manages each activity of transmission or reception.
Figurg 30 shows the ARPM-MSG statechart diagram, and Table 39 describes each state of

the AR

RPM-MSG.
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Figure 30 — Statechart diagram of ARRM-MSG

Table 39 — State descriptions ocf ARPM-MSG

S# State Substate Description

SO Disabled Stateswhen the Message AR Class has just instantigted
toyan object as this PM

JThe PM is waiting to finish creating an AP-context ahd to
receive Enable.request from a FSM ASE.

entry/ Initial values are set in Attributes of the Messhge
AR object

S1 Ready State when the PM is waiting for the service reques{, the
AR-SendMessage.req or the AR-ReceiveMessage.r¢q,
from the MSG ASE

S2 SendingMSG State when the PM is waiting for the completion of the
transmission, DL-SDA.cnf, after receiving AR-
SendMessage.req

S3 ReceivingMSG State when the PM is waiting for message reception], DL-
SDA.ind, after receiving AR-ReceiveMessage.req

9.3.2 Triggering events

4O 1 o oy 4 £ ADD Qo
Table AU TIsts ©4allT Ugycer ©veTits U Ui ARF VIEVMIoG.

Table 40 — Trigger event descriptions of ARPM-MSG

E# Trigger event: Event Associated parameters Description

Primitive or condition source

E1 AR-Reset.req FSM ASE

E2 AR-Open.req FSM ASE DLSAPID, MSGSAPID

E3 AR-Enable.req FSM ASE

E4 AR-SendMessage.req MSG ASE DPID, Length, MSGService-PDU

E5 AR-ReceiveMessage.req MSG ASE SPID, MaxLength

E6 AR-AbortMessage.req MSG ASE

E7 DL-SDA.ind DLL SAP_ID, NodelD, Length, DLSDU
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E# Trigger event: Event Associated parameters Description
Primitive or condition source
E8 DL-SDA.cnf DLL Result
9.3.3 Action descriptions at state transitions

Table 41 describes state transitions of the state machine of ARPM-MSG.

Table 41 — Transitions of ARPM-MSG

T# Source :vmmgummmmm——mlget
State | action State
T1 (any state) E1: AR-Reset.req S0:Disalled
/
/*-- Clearing all attributes of the Message-AR --*/;
T2 S0:Disabled E2: AR-Open.req (AREPTYPE, DLSAPID) S0:Disaljled
/
/*-- Initializing the Message-AR --*/; @
T3 S0:Disabled E3: AR-Enable.req S1:Read
/ [*-- no-operation --*/;
T4 S1:Ready E4: AR-SendMessage.req (TID, Length, MSGReg-PDU) S2:Send|ngMSG
/
/*-- Generate DLSDU from MSGRsp-PDU, -~7;
DL_SDA.req (DLSDU);
T5 S1:Ready E5: AR-ReceiveMessage.req S3:Rece|vingMSG
/ [*-- no-operation --*/;
T6 S2:SendingMSG E6: AR-AbortMessage.req (SAPID, TID) S1:Read
/ [*-- no-operation --*/;
T7 S2:SendingMSG E8: DL_SDA.cnf (+) (Result) S1:Read
/ [*-- no-operation --*/;
T8 S3:ReceivingMSG E6: AR-AbortMessageiwreq (SAPID, TID) S1:Read
| [*-- no-operation5%;
T9 S3:ReceivingMSG E7: DL_SDA.ind (SAPID, NodelD, Length, DLSDU) S1:Read
/
/*-- Generate’/MSGRsp-PDU from DLSDU. --*/;
AR-ReceiveMessage.cnf (+) (TID, Length, MSGRsp-PDU);
@ The|detailed process depends on.the-system implementation.
10 DLL mapping protocol machine (DMPM)
The DMPM handtes the DLL interface of the AR ASE. However, it does not exist ps an

indep¢ndent-protocol machine in the Type 24 FAL, because its function is executed d

by the

ARPM.

irectly
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(informative)

Device profile and FDC command sets

Table A.1 shows an example of the device profiles. The device profile provides FAL users a
command set of the _FDCServicePDU for a certain application field.

Table A.1 — Example of registered device profiles

Rahge Category Profile Code Profile name

‘00’H tq ‘OF’H System common profiles ‘00'H Legacy command set
'01'H Minimum command set for devige configuration
Reserved

‘“10'H tq “1F’'H Servo drive profiles ‘“10'H Standard type servo drive
‘“11"H High resolution control type servo drive
Reserved

‘20’H tq ‘2F'H Inverter drive profiles ‘20'H Standard type inverter drive
Reserved

‘30°’H tq ‘3F’'H I/0 device profiles ‘30°H Standard typé 1/O device
Reserved

‘40’H tq ‘7F’H Reserved n/a n/a

‘80'H tq ‘FF’H Reserved n/a n/a

Table|A.2 shows an example of the command set..The contents are a set of command [codes

of the

profile ‘00’H, or the legacy but most commen’command set.

Table A.2 — Example command list of the profile ‘00’H

Code +0 +1 +2 +3 Description
'00'H NOP PRM_RD PRM_WR ID_RD Device common commgnds
‘04’H CONFIG ALM_RD ALM_CLR n/a
‘08'H n/a n/a n/a n/a
‘OC’H n/a SYNCASET CONNECT DISCONNECT
‘10’H n/a n/a n/a n/a
‘“14'H n/a nla n/a n/a
‘“18'H n/a n/a n/a PPRM_RD
‘“1C’'H PPRM_WR n/a n/a n/a
'20'H POS_SET BRK_ON BRK_OFF SENS_ON Servo commands, inveiter
‘24'H SENS_OFF HOLD n/a n/a commands, and so on
‘28'H n/a n/a n/a n/a
‘2C’H n/a n/a n/a n/a
"30°H SMON SV_ON SV_OFF n/a
‘34’H INTERPOLATE | POSING FEED n/a
‘38'H LATCH EX_POSING ZRET n/a
‘3C’H VELCTRL TRQCTRL ADJ SVCTRL
‘40'H INV_CTRL INV_10 n/a n/a

Omitted
‘50'H DATA_RWR DATA_RWS n/a n/a

Omitted
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Annex B
(normative)

Virtual memory space and Device Information

B.1 Overview

The Device Information shall be defined and embedded as data blocks on virtual memory
space_(see Figure B.1). Therefore, every communication system users can access the
information through the network about any vendor’s products in a standardized manner,

The Oevice Information may be also provided as a script file with a specific manner. Juch a
file is |called the “Mechatronic Device Information” (MDI) file in the Type 24 FALVBut the|script
specifjcation is out of the scope for this standard.

Pseudo memory address

‘FFFF FFFF'H | Vender specific area

‘8000 0000'H
‘7TFFF FFFF'H | Reserved

‘1000 0000'H
‘OFFF FFFF'H | Deviceidnformation

includes

3 setting parameter for the device
profile, and

- Device identifier information.

‘0000 0000’H

Figure B.1. ~Memory map of virtual memory space
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B.2 Device Information

B.2.1 Device identifier area structure

Device identifier information (Device ID) area is a part of the Device Information in the virtual

memory space. Therefore it shall be able to be read out by using either ID_RD-CMD-PDU or
MEM_RD-CMD-PDU.

Figure B.2 shows the memory map of the device ID area.

‘0000 QOEE’H | Suppart sith ‘0000 01FF’'H | Reserved ‘0000 02FF’'H | Reserved
command
‘0000 POEO’'H ‘0000 02E0’'H | Sub devicg.versipn#3
‘0000 PODF’H | Support Main ‘0000 02DF’H | Sub device~namg #3
command
‘0000 POCO’H ‘0000 02CO’H
‘0000 POBF’H ‘0000 02BF’'H | Réeserved
‘0000 02AQ'H-{ Sub device versipn#2
MAC address ‘0000 029F’H | Sub device namg#2
‘0000 [0084'H
‘0000 (0080°'H | SupportComMode ‘0000.0280’H
... | Reserved ‘0000 027F’'H | Reserved
‘000010074’H | CurrentDevProfile
‘0000/0070’H | CurrentTransSize
‘0000 PO6C’H | SupportTransSize
‘00000068'H | MaxComCycle
‘0000(0064’'H | MinComCycle
‘0000 0060H’ | CycleGranularity ‘0000 0260’'H | Sub device versipn#1
‘0000 PO5C’H | MaxTransCycle
‘00000058’H | MinTransCycle ‘0000 025F’'H | Sub device namg#1
‘00000054’H | ProfileVersion#3
‘0000 [0050’H | DeviceProfile#3 ‘0000 0240'H
‘0000 P04C’H | ProfileVersion#2
‘0000 [0048'H | DeviceProfile#2
‘00000044’H | ProfileVersion#1
‘0000[0040°'H | DeviceProfile#1
... | Reserved
‘0000(0034’H | Product serial# ‘0000 0120°H
‘00000018’H ‘0000 011F’ | Support
‘0000(0014'H | NumOfExtNede Common
‘0000 [0010’H | DevinfoVetsion parameter
‘0000 POOC’H | Dewicetversion
‘0000[0008'H | Bevice code
‘00000004’H_N\Vender ID code
‘0000 [0000’H,} Reserved ‘0000 0100°H
Figure B.2 — Memory map of device ID area
B.2.2 Detail specifications of device IDs
Table B.1 describes detail specifications of each device IDs.
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Table B.1 — Specifications of device IDs

ID CODE Contents Data size Data type provision

‘0001'H Vendor ID code 4 octets Unsigend32 Required
Description: ID code that identifies the vendor

‘0002'H Device code 4 octets Unsigend32 Required
Description: code number that represents each device model
This number shall be unique to each product series within a vender ID code.

The number ‘FFFF FFFF’H shall not be specified because of the reserved code for the system use.

‘0003+ Devitceversion I 4OCtets I Unsigena32 I Required
Description: version information of the device

‘0004'H Version of Device Information file ‘ 4 octets ‘ Unsigend32 ‘ Reduired
Description: version of the Mechatronic Device Information (MDI) file provided by the device endor

Bit number bit7z | bit6 | bits [ bit4 [ bit3 | bit2 Yy bit1 [ Hito

_ Version Additional code

information

Bit number | bit15 | bit14 | bit13 [ bit12 bit11 ,| bit10 | bit9 | dits
Version Mai . . .

. . ajor version Minor version

information
Major version: Sequential number updated when/substantial changes have been madq to the
MDI file due to improvement and/or modification of function;
Minor version: Sequential number updated when changes have been made to the MDI filg due to
addition and/or modification of a functién in a small scale;
Additional code: not a kind of version but a vendor specific code number for a history of {he MDI
file;
bit16 Reisdtved(0).

‘0009'H Number of Extended addresses ‘ 4 octets ‘ Unsigend32 ‘ Required
Description: number 0f the extended address to be needed or a number of logical slave APs iph a
physical slave device
The extended.address can be used to allow a station address to have more than one slave ARs.

‘000'H | Serial numberof product ‘ 32 octets ‘ IA5String (Delimiter *00'H) ‘ optlonal
Descriptign:serial number that specify the individual product

‘001q’H Supported Device Profile 1 (Primary) ‘ 4 octets | Unsigend32 ‘ Reduired
BDescription: code of the primary device profile implemented in the device
For a device that can accept more than one profile, additional codes can be retrieved from th¢
secondary one (‘0012°'H) and the third one (‘0014'H) In that case the priority for the profiles will be
as shown below:

Device Profile 1 (primary) (this ID_CODE);
Device Profile 2 (secondary) (‘0012’H);
Device Profile 3 (tertiary) (‘0014’H).
‘0011'H Supported Profile version 1 (primary) | 4 octets Unsigend32 Required
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ID CODE Contents ‘ Data size ‘ Data type ‘ provision
Description: version of the primary device profile
For a device that can accept more than one profile, additional versions can be retrieved from the
secondary one (‘0013’H) and the third one (‘0015’H).

Bit number bit7 | bit6 | bits | bit4 [ bit3 | bit2 | bit1 [ bitd
Version Mi .

. . inor version

information

Bit number | bit15 [ bit14 | bit13 | bit12 [ bit11 | bit1o | bit9 | bit8
Version . .

. . Major version

information
Major version: sequential number updated when substantial changes have been madq to the
profile specification
Minor version: sequential number updated when changes in a small scale have been made to
the profile specification

‘0014'H Supported Device profile 2 4 octets Unsigend32 Reduired
(secondary)

Description: code of the secondary device profile implemented in.the-device
If the device can accept only the primary one, the code shall be’set to ‘00FF’'H (unsupported gode).

‘0013’H Supported Profile version 2 4 octets Unsigend32 Reduired

(secondary)
Description: version of the secondary device profile
When the device does not handle the device profile 2, the code shall be set to ‘0000’H.

‘0014'H Supported Device profile 3 (tertiary) | 4 octets ‘ Unsigend32 ‘ Required
Description: code of the tertiary device profile implemented in the device
If the device cannot accept the tertiaryione, the code shall be set to ‘00FF’H (unsupported codle).

‘0014’H Supported Profile version 3 (tertiary) | 4 octets ‘ Unsigend32 ‘ Reduired
Description: version of the teftiary device profile
When the device does not handle the device profile 3, the code shall be set to ‘0000’H.

‘0014’H Minimum transmission_cycle | 4 octets ‘ Unsigend32 ‘ Reduired
Description: the.minimum value of the selectable transmission cycle by the unit 0,01 ps for th¢
device underthe\condition of the granularity level (‘0018H’)

Example
Setting value: 3 125 (decimal) means the minimum transmission cycle: 31,25 ms.

‘001q'H Maximum transmission cycle 4 octets Unsigend32 Required
Description: the maximum value of the selectable transmission cycle by the unit 0,01 us for thle
device under the condition of the granularity level (‘0018H’)

Example
Setting value: 800 000 (decimal) means the maximum transmission cycle: 8 ms

‘0018’H Granularity level of transmission cycle | 4 octets Unsigend32 Required
Description: the combination of the step width of the selectable transmission cycle for the device
There are four levels as shown in the followings.

‘0000’H: 31,25/ 62,5/ 125/ 250/ 500 [us], and 2 ms to 64 ms by 2 ms
‘0001’H: 31,25/ 62,5/ 125/ 250/ 500 [us], and 1 ms to 64 ms by 1 ms
‘0002'H: 31,25/ 62,5/ 125/ 250/ 500 [ps], and 1 ms to 64 ms by 0,5 ms
‘0003’'H: 31,25/ 62,5/ 125/ 250/ 500/ 750 [us], and 1 ms to 64 ms by 0,5 ms
‘0019’H Minimum communication cycle 4 octets Unsigend32 Required
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ID CODE Contents Data size Data type provision
Description: the minimum value of the selectable communication cycle by the unit 0,01 ps for the
device under the condition of the granularity level (‘0018H’)

Example
Setting value: 3 125 (decimal) means the minimum communication cycle: 31,25 ms.

‘001A’H Maximum communication cycle 4 octets Unsigend32 Required
Description: the maximum value of the selectable communication cycle by the unit 0,01 us for the
device under the condition of the granularity level (‘0018H’)

Example
Setting value: 800 000 (decimal) means the maximum communication cycle: 8 ms.

‘0018'H Number of transmittable octets 4 octets BitArray Required
Description: supported octet size of the _FDCServicePDU for the device
Each selectable size option is mapped to a bit as follows (supported: 1, not-supported: 0).

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
Reserved | Reserved | Reserved | 64 octets | 48 octets | 32 octets ~{*16 octets 8 ogtets
Bit8 ~bi31: reserved (0).

‘001¢’H Number of transmitted octets (current | 4 octets BitArray Required

setting)
Description: selected octet size of the _FDCServicePDW under the condition of the number of
transmittable octets (‘001B’H)
Each selectable size option is mapped to a bit as\follows (selected: 1, not-selected: 0).
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
Reserved | Reserved | Reserved | 64 octets | 48 octets | 32 octets | 16 octets 8 ogtets
bit8 ~biBB1: reserved (0).

‘002Q’H Supported Communication mode List | 4 octets BitArray Required
Description: the list of the-supported transmission mode and messages communication mode for the
device
Each communication mode is assigned to a bit as follows (supported: 1, not-supported: 0).

bit3 bit2 bit1 bit0
Ethernet Message Cyclic Event-driven
communication communication communication communication
bit4 FHbireserved(0)

‘0021H MAC address ‘ 8 octets | Unsigend64 ‘ Opt|onal
Description: ethernet MAC address for the device
The valid value should be only set to the products that support Ethernet communication.

‘0030’H Supported main command list ‘ 32 octets ‘ BitArray ‘ Required
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ID CODE Contents Data size Data type provision
Description: the list of supported main commands for the device
Each command code is assigned to a corresponding bit position as shown in the following tables.
Command codes of bit32 to bit255 are dependent on the selected device profile.
Each bit shows
0 : not-supported command, and
1: supported command.
bit7 bit6 bits bit4 bit3 bit2 bit1 bit0
Reserved | ALM CL P N . PP R, .
(0) R I'\LIVI_I\IJ CUNTTO IIJ_I'\IJ I_I'\IVI_VVI'\ I_I\IVI_I\IJ N )P
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
DISCON | CONNEC SYNC Reserved | Reserved | Reserved | Reserved | Resgrved
NECT T _SET (0) (0) (0) (0) (9)
Bit16 to bit23: reserved (0).
Bit31 bit30 bit29 bit28 bit27 bit26 bit25 bif24
Reserved | MEM_W MEM RD PPRM_W | PPRM_R | Reserved | Reserved | Resgrved
(0) R - R D (0) (0) @)
Bit32 to bit255: dependent on the device profile.
‘0039'H Supported sub command list 32 octets BitArray Reduired
Description: the list of supported subcommands fordhe device
Each command code is assigned to a corresponding bit position as shown in the following tabjes.
Command codes of bit32 to bit255 are depehdent on the selected device profile.
Each bit shows
0 : not-supported command, and
1: supported command.
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
Reserved | Reseryed Reserved | Reserved
ALM_RD PRM_WR | PRM_RD NOP
(0) ©) - (0) (0) - -
Bit8 ~eg@sved (0).
bit31 bit30 bit29 bit28 bit27 bit26 bit25 bif24
Reserved | Reserved | Reserved PPRM PPRM Reserved | Reserved | Resgrved
(0) (0) (0) _WR _RD (0) (0) @)
Bit32 — bit255: dependent on the device profile.
‘004Q’'H Supported Common parameter list 32 octets BitArray Required
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Description: the list of supported common parameters for the device
Each parameter code is assigned to a corresponding bit position as shown in the following tables.
The means of common parameter codes is dependent on the device profile.
Each bit shows
0 : not-supported parameter code, and
1: supported parameter code.
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
‘07'H ‘06'H ‘05'H ‘04’'H ‘03'H ‘02’'H ‘01°'H ‘00’'H
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bilt8
‘OF’H ‘0OE’H ‘0D’H ‘0 ®© ‘0 Bl ‘0 A ‘09’'H ‘0§'H
(Bit16 to bit239 are omitted.)
bit247 bit246 bit245 bit244 bit243 bit242 bit241 bit240
‘F7’H ‘F6’'H ‘F5'H ‘F4’H ‘F3’H ‘F2’'H ‘F1’H ‘FO’H
bit255 bit254 bit253 bit252 bit251 bit250 bit249 bit?48
‘FF'H ‘FE’'H ‘FD’'H ‘FC'H ‘FB'H ‘FA'H ‘FO’'H ‘F§'H
‘008d’H Name of Main device 32 octets IA5String (Delimiter "00") Opt|onal
Description: name of the device with readable characters
It means the delegate name of the main device whén a physical device contains plural logical|APs or
subdevices.
NOTE A user should not use this data but-the device code (ID CODE: ‘0002’H) to identify th¢
device type or model.
009dH | Name of subdevice 1 132 octets | 1A5String (Delimiter '00'H) | Opt[onal
Description: name of the first subdevice with readable characters
The subdevice is specified in«the product specification.
0094H Version of subdevice 1 ‘ 4 octets ‘ Unsigend32 ‘ Optlonal
Description: version information of the first subdevice in the device
00AQH | Name of sub device 2 | 32 octets | 1A5String (Delimiter '00'H) | Opt[onal
Description..name of the second subdevice with readable characters
The subdevjice is specified in the product specification.
00A8H Version-of subdevice 2 ‘ 4 octets ‘ Unsigend32 ‘ Optlonal
Description: version information of the second subdevice in the device
00BqH » [_Name of sub device 3 ‘320dem ‘IASSUmg(DeHnneWOUH) ‘Optonm
Description: name of the third subdevice with readable characters
The subdevice is specified in the product specification.
00B8H Version of subdevice 3 ‘ 4 octets ‘ Unsigend32 ‘ Optional
Description: version information of the third subdevice in the device
00BCH Reserved
00BFH
00COH Vendor-specific area

00FFH
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Annex C
(informative)

Basic message function

The framework of the message PDUs are described in 4.2.3 (also see below). But, more
details of message PDU syntax should be defined by the FAL user in case of the Type 24 FAL.

_MSGREQ-PDU SEQUENCE { responder Unsigned8 (‘00’'H.."FE’H),

Tunclode oIl STRING SIZE (7)),

reserve1l BIT STRING SIZE (1),

extAddress Unsigned8,

reserve2 OCTET STRING (‘00'H),

requestData OCTET STRING SIZE (4..4092)}
SEQUENCE { responder Unsigned8 (‘00’'H.."FE’H),

funcCode BIT STRING SIZE (7),

errorFlag BIT STRING SIZE (1),

_MSGHRSP-PDU

extAddress Unsigned8,
reserve OCTET STRING (‘00’'H),
responseData OCTEFRSTRING SIZE (4..4092)}

In thig annex, an example command set for function_céde:0x42 is shown in Table C.1.

Table C.1 — Example ofimessage command set

Functjon Command Command description
codp Code
0x42 0x01 To read data-from a single memory block
0x02 To writé,data to a single memory block
0x03 Towrelad data from multiple memory blocks
0x04 Jo write data to multiple memory blocks
0x06 To write data to memory with bit mask pattern
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

RESEAUX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DES BUS DE TERRAIN -

Partie 6-24: Speécification du protocole de la couche application -
Eléments de type 24

AVANT-PROPOS

La |Commission Electrotechnique Internationale (CEIl) est une organisation mondiale dey‘normg
conjposée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la‘CEl). L3
poufr objet de favoriser la coopération internationale pour toutes les questions de normalisation d
donjaines de I'électricité et de I'électronique. A cet effet, la CEIl — entre autres activités - publie des
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessi
pubjic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est confié
conjités d'études, aux travaux desquels tout Comité national intéressé par le sujet-traité peut particip

lisation
CEl a
hns les
Normes
bles au
P a des
er. Les

organisations internationales, gouvernementales et non gouvernementales, en liaison avec la CEl, parfticipent

égajement aux travaux. La CEI collabore étroitement avec I'Organisation Intern@ationale de Normalisatiof
selgn des conditions fixées par accord entre les deux organisations.

Les|décisions ou accords officiels de la CEl concernant les questions téchriques représentent, dans la
du possible, un accord international sur les sujets étudiés, étant donhé que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

Les| Publications de la CEIl se présentent sous la forme de recommandations internationales et sont 4§
conjme telles par les Comités nationaux de la CEIl. Tous les<efforts raisonnables sont entrepris afin qug
s'agsure de I'exactitude du contenu technique de ses publieations; la CEl ne peut pas étre tenue resp
de lléventuelle mauvaise utilisation ou interprétation quicen’est faite par un quelconque utilisateur final.

Darls le but d'encourager I'uniformité internationale, 1€s, Comités nationaux de la CEIl s'engagent, dans
megure possible, a appliquer de fagon transparente les Publications de la CEl dans leurs publ
natipnales et régionales. Toutes divergences .&ntre toutes Publications de la CEIl et toutes publ
natipnales ou régionales correspondantes daoivent étre indiquées en termes clairs dans ces derniéres.

La CEI elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépg
founnissent des services d'évaluation «dée)conformité et, dans certains secteurs, accedent aux marq
conformité de la CEI. La CEIl n'est responsable d'aucun des services effectués par les organis
certfication indépendants.

To

Audune responsabilité ne tdoit étre imputée a la CEIl, a ses administrateurs, employés, auxilia
marndataires, y compris.-s€s experts particuliers et les membres de ses comités d'études et des (
natipnaux de la CEIl, pour/tout préjudice causé en cas de dommages corporels et matériels, ou de to
donmmage de quelque\nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris |
de justice) et les dépenses découlant de la publication ou de l'utilisation de cette Publication de la CE
autre Publication de la CEI, ou au crédit qui lui est accordé.

les utilisateurs doivent s'assurer qu'ils sont en possession de la derniere édition de cette publicatio

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publ
réfdrencéesest obligatoire pour une application correcte de la présente publication.

L’attention“est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuve
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I'objet\dé droits de brevet. La CEI 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 l'utilisation d'un type de protocole de couche avec les autres protocoles de couche
du méme type, ou dans des combinaisons avec d'autres types autorisées explicitement par
les détenteurs des droits de propriété intellectuelle pour ce type.

NOTE Les combinaisons de types de protocoles sont spécifiées dans la CElI 61784-1 et la CEIl 61784-2.

La Norme internationale CEIl 61158-6-24 a été établie par le sous-comité 65C: Réseaux
industriels, du comité d’études 65 de la CEIl: Mesure, commande et automation dans les
processus industriels.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
65C/764/FDIS 65C/774/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a 'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Une liste de toutes les parties de la série CElI 61158, publiées sous le titre général Réseaux
de communication industriels — Spécifications des bus de terrain, peut étre consultée |sur le
site Web de la CEI.

Le comité a décidé que le contenu de cette publication ne sera pas modifié..avant la date de
stabilité indiquée sur le site web de la CEIl sous "http://webstore.iec.ch”7dans les dohnées
relatiies a la publication recherchée. A cette date, la publication sera

* reg¢onduite,

* supprimée,
* reimplacée par une édition révisée, ou

* amendée.



https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

IEC 61158-6-24:2014 © IEC 2014 -127 -

INTRODUCTION

La présente partie de la CEI 61158 fait partie d'une série élaborée pour faciliter
I'interconnexion des composants de systémes d'automatisation. Elle renvoie aux autres
normes de lI'ensemble défini par le modéle de référence de bus de terrain "a trois couches"
décrit dans la CEI 61158-1.

Le protocole d'application fournit le service d'application au moyen des services disponibles
au niveau de la couche Liaison de données ou de la couche immédiatement inférieure. Le
principal objectif de la présente Norme est de définir un ensemble de régles de
communication, exprimées en termes de procédures qu'ont a suivre les entités
d'application (Application Entity, AE) homologues au momeni de la communicaiion Ces
régle§ de communication visent a fournir une base saine pour le développement, dans divers
buts:

e sefvir de guide pour les ingénieurs d'application et les concepteurs;
e dans une optique d'utilisation lors de I'essai et de I'achat de matériel;

e dans le cadre d'un accord pour l'admission de systémes dans’ I'environnement de
syptémes ouverts;

e en|tant que précision apportée a la compréhension des communications prioritaireq dans
le modéle OSI.

La pregsente Norme traite, en particulier, de la communigation et de l'interfonctionnemept des
captelrs, effecteurs et autres appareils d'automatisation> Grace a l'utilisation conjointel de la
présente Norme avec d'autres normes entrant dans4es"modeles de référence OSI ou de bus
de terrain, des systémes autrement incompatibles peuvent fonctionner dans |toute
combipaison.
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RESEAUX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DES BUS DE TERRAIN -

Partie 6-24: Spécification du protocole de la couche application -
Eléments de type 24

omaine d'application

Généralités

La cquche Application de bus de terrain (Fieldbus Application Layer, FAL)’ pfocurp aux

programmes de l'utilisateur un moyen d'acces a I'environnement de communication dg

s bus

de tefrain. A cet égard, la FAL peut étre considérée comme une "fenétre (efitre programmes

d'appl

La pr¢sente Norme donne les éléments communs visant a assurer ‘les communicatio
messagerie de base prioritaires et non prioritaires entre les programmes d’application d’un

envirgnnement d’automatisation et un matériel spécifique au‘bus de terrain de Type !

terme

laquelle une ou plusieurs actions spécifiées sont a réaliser selon un certain nive
certityde. La non-réalisation des actions spécifiées dans\la fenétre temporelle induit un
de dé
I'équipement, les installations et éventuellement laivie humaine.

La pr
offertgs par la couche d’application de bus de“terrain de Type 24 en termes

La prdsente Nonme a pour objet de définir le protocole permettant de

La

1.2

définir\la représentation filaire des primitives de service définies dans la CElI 61158

ication correspondants”.

"prioritaires" est utilisé pour indiquer la présence*xd'une fenétre temporelle,

faillance des applications qui demandent ces<actions, avec les risques afférents

Bsente Norme définit de maniére abstraite les caractéristiques visibles en e

b syntaxe abstraite définissant.\les unités de données du protocole de la ¢
pplication transmises entre les @ntités d’application de communication,

e syntaxe de transfert définissant les unités de données du protocole de la c
bplication transmises entre les entités d’application de communication,

b diagrammes d'états'de contexte d'application définissant le comportement de s
application observable entre les entités d'application en communication, et

e diagrammes(djétats de relations entre applications définissant le comporteme
bmmunicationivisible entre les entités d'application en communication.

ns de

P4. Le
dans
Au de
Fisque
pour

Kterne

puche

puche

ervice

nt de

L5-24,

définir le comportement visible de I'extérieur associé a leur transfert.

présente Norme spécifie le protocole de la couche d’application de bus de terrain de
Type 24, conformément au modéle de référence de base OSI (ISO/CEI 7498-1) et a la
structure de couche d’application OSI (ISO/CEI 9545).

Spécifications

L'objet principal de la présente Norme est de spécifier la syntaxe et le comportement du
protocole de la couche application qui achemine les services de couche application définis
dans la CEIl 61158-5-24.

Un objectif secondaire consiste a fournir des voies d'évolution a partir des protocoles de
communication industriels antérieurs. C’est ce dernier objectif qui donne lieu a la diversité
des protocoles normalisés de la CEl 61158-6.
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1.3 Conformité
La présente Norme ne définit pas de mises en ceuvre ni de produits particuliers, pas plus

gu'elle ne limite les mises en ceuvre des entités de couche Application dans les systémes
d'automatisation industriels.

La conformité est assurée par la mise en ceuvre de la présente spécification du protocole de
la couche application.

2 Reéférences normatives

Les dpcuments suivants sont cités en référence de maniére normative, en intégralité:.jou en
partie| dans le présent document et sont indispensables pour son application~ Polr les
références datées, seule I'édition citée s’applique. Pour les références noh|datéges, la
dernigre édition du document de référence s’applique (y compris les éventuels, amendements).

NOTE |[Toutes les parties de la série CEl 61158, ainsi que la CEl 61784-1 et la CEl 61784-2 font I'objdt d'une
maintepance simultanée. Les références croisées a ces documents dans le texte se rappartent par conséquent aux
éditiong datées dans la présente liste de références normatives.

CEl 6]1158-5-24:2014, Réseaux de communication industriels = Spécifications des bus de
terrainp — Partie 5-24 : Définition des services de la couche application — Eléments de tyge 24

CEI 6]11158-6 (toutes les parties), Réseaux de communication industriels — Spécifications des
bus d¢ terrain — Partie 6: Spécification du protocole de{la couche application

ISO/IBC 646, Information technology — ISO /*bit coded character set for information
interchange (disponible en anglais seulement)

ISO/CEI 7498-1, Technologies de l'information — Interconnexion de systemes ouverts (PSI) —
Modéle de référence de base — Partie 1:Le modéle de base

ISO/CEI 9545, Technologies de 'information — Interconnexion de systémes ouverts (PSl) —
Structure de la couche Application

ISO/CEI 9899, Informationtechnology — Programming languages — C

ISO/CEI 10731, Technologies de l'information — Interconnexion de systéemes ouve¢rts —
Modele de référence de base — Conventions pour la définition des services OS/

ISO/IBEC 1950122005, Information technology — Open Distributed Processing — Unified
Modeling Language (UML) Version 1.4.2 (disponible en anglais seulement)

ISO/IEC/IEEE 60559:2011, Information technology — Microprocessor Systems — Floating-
Point arithmetic (disponible en anglais seulement)

3 Termes, définitions, abréviations, symboles et conventions

Pour les besoins du présent document, les termes, définitions, symboles, abréviations et
conventions suivants s'appliquent.

3.1 Termes et définitions référencés

Pour les besoins du présent document, les termes, définitions, symboles, abréviations et
conventions suivants s'appliquent.
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3.1.1 Termes et définitions de I'ISO/CEI 7498-1

Pour les besoins du présent document, les termes suivants définis dans I'|ISO/CEI 7498-1

s’appliquent:

a) syntaxe abstraite;

b) entité d'application;

c) processus d'application;

d) unité de données de protocole d'application;
e) invocation de processus d'application;
f)  fgnctionnalité (N);

g) fanction (N);

h) entités (N) correspondantes;

i) contexte de présentation;

i) systeme réel,;

k) syntaxe de transfert.

3.1.2 Termes et définitions de I'ISO/CEI 9545

Pour Jes besoins du présent document, les termes suivants” définis dans I'ISO/CE

e)

s’appliquent:

agsociation d'applications;
cpntexte d'application;
invocation d'entités d'application;
type d'entité d'application;
élément de service d'application.

3.1.3 Termes et définitions de 1'ISO/CEI 8824-1

Pour |es besoins du présent .-document, les termes suivants définis dans I'l|SO/CEI §
s’appliquent:

a)
b)
c)
d)
e)
f)
9)
h)

type simple;

cpmposant;

type de composant;
type entier;
type bitstring;

type‘actetstring;

type null;

type séquence;
séquence de types;
type de choix;

type IA5String;
codage.

3.1.4 Termes et définitions de I'ISO/CEI 10731

Pour les besoins du présent document, les termes

s’appliquent:

a)

primitive de service OSI; primitive;

9545

824-1

suivants définis dans I'ISO/CEI 10731
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b) fournisseur de service OSlI; fournisseur;
c) utilisateur de service OSI; utilisateur;

3.1.5 Termes et définitions de I'lSO/CEI 19501

Pour les besoins du présent document, les termes suivants définis dans I'I|SO/CEI 19501
s’appliquent:

W)

événement;

O

état;

O

o

spus-état;

)

)
)
) diagramme d’états;
)
) spus-machine;

—h

) trpnsition.
3.2 |Termes et définitions complémentaires

Pour les besoins du présent document, les termes et définitions suivants-s'appliquent.

3.21
alarmge
état de I'appareil de terrain signalant qu'il a détecté un probléme grave a résoudre et qu'il ne
peut das continuer a fonctionner normalement, par I'inteemediaire du service FDC (commande
d'appareil de terrain) du bus de terrain de Type 24

Note 1 g I'article: Les états d'alarme sont verrouillés et il faut les utiliser pour étre libérés.

Note 2 p l'article: Les alarmes sont classées en trois.groupes: alarmes de communication, alarmes assofiées a
une commande illégale et alarmes spécifiques a I'application. Toutefois, les définitions concrétes dépendept de la
mise en) ceuvre de chaque appareil de terrain.

3.2.2
objet [de processus d’application
reprégentation réseau d'un aspect particulier d'un processus d'application (AP), modglisée
sous la forme d'un objet accessible sur le réseau présent dans un AP ou un autre APO

Note 1 g l'article: Voir 9.3.4 de\la CEI 61158-1.

3.2.3
conte)xte de processus d'application
contejxte AP

conndissance( partagée ou ensemble de régles communes régissant la communication des
entités d'application FAL (AE) et décrivant le comportement de communication cFIectif

admiskible-entre les entités d'application faisant partie intégrante d'un ensemble de relptions
entre ppplications (AR)

Note 1 a I'article: Les données d'un contexte AP peuvent étre préalablement spécifiées par l'utilisateur, par
I'option sélectionnée lors de I'utilisation du service FSM (gestion de bus de terrain) pour lire les fonctionnalités d'un
AP homologue, par la fonction de négociation automatique que le systéme FSM geére, et ainsi de suite. La méthode
a adopter dépend de la spécification de chaque mise en ceuvre.

3.24

type de processus d'application

type AP

description d'une classification des processus d'application (AP) en termes d'ensemble de
capacités de la FAL du bus de terrain de Type 24

Note 1 a I'article: Les types AP sont classés en trois catégories: AP du maitre C1, AP du maitre C2 et AP de
I'esclave, en fonction de leurs rdles d'application dans le réseau de bus de terrain.
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3.2.5

commande asynchrone

type d'unité de données de protocole d'application (APDU) du service FDC de la FAL de
Type 24, qui peut étre émis a tout moment a l'issue de la transaction précédente sans tenir
compte de la synchronisation avec le cycle de communication

Note 1 a Il'article: Les définitions indiquant s’il convient qu’'une commande soit de nature asynchrone ou
synchrone dépendent d'une application. Elles peuvent étre fournies en tant qu'ensemble enregistré de commandes
et de réponses ou en tant que profils d'appareil. Voir 4.4 et I'Annexe A.

3.2.6

communication asynchrone

état i ; | une
commjande peut étre émise a tout moment a l'issue de la transaction précédente sansg tenir

comte de la synchronisation avec le cycle de communication

Note 1 g [l'article: Dans cet état, les commandes synchrones ne peuvent pas étre émises, a l'inverpe des
commahdes asynchrones.

3.2.7
attribpt
information ou paramétre présent dans les parties variables d'un objet

Note 1 |a I'article: En regle générale, ils donnent des informations d’état“Qu”gouvernent le fonctionnemgnt d’'un
objet. Ues attributs peuvent également avoir un impact sur le comportement.d’un objet.

3.2.8
maitr¢ C1
type q'AP doté des fonctionnalités de maitre pourile service FDC de la FAL de Type[24 ou
appareil qui met en ceuvre ce type d'AP

Note 1 g I'article: Un réseau du bus de terrain de Type“24 ne peut contenir qu'un seul maitre C1.

3.2.9
maitre¢ C2
type d'AP doté uniquement des fonctionnalités de surveillance pour le service FDC, majs des
fonctipnnalités du demandeur pour le service de messagerie (MSG) de la FAL de Type|24 ou
appareil qui met en ceuvre ce type d'AP

Note 1 g I'article: Moins de-deux maitres C2 peuvent exister dans un réseau du bus de terrain de Type 24.

3.2.10
comnjande
PDU émise par,'un demandeur ou un maitre pour qu'un destinataire ou un esclave exfécute
certaines fonctions

3.2.11

communication

transfert

transmission

— communication: processus d'échange formel d'informations entre au moins deux appareils,
utilisateurs, AP ou entités

— transfert: processus d'acheminement d'une PDU d'un émetteur vers un destinataire

— transmission, processus d'envoi et de propagation de signaux électriques ou de données
codées

3.2.12

cycle de communication

période d'activités répétitives synchronisées avec le cycle de transmission pendant
I'établissement de la connexion pour le protocole FDC de la FAL de Type 24
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Note 1 a l'article: Le cycle de communication peut étre synchronisé avec le cycle de transmission multiplié
facteur d'échelle spécifié.

3.2.13
connexion

par un

contexte ou liaison logique dans des conditions particuliéres pour le protocole FDC entre un

objet maitre et un objet esclave de la FAL de Type 24

3.2.14
cyclique
répétitif de maniére réguliére

3.21

comnjunication cyclique
mode| de transmission dans lequel les PDU de demande et les PDU de répenss
échangées de maniére répétitive dans les intervalles de temps prévus avet.un cyq
transmission pour le protocole de couche inférieure du type 24

Note 1 g I'article: Dans I'AL, le cycle de communication découle du cycle de transmissien-dans ce mode.

3.21

compteur d'échelle de cycle

compteur permettant de générer un cycle de communication‘par mise a I'échelle d'un
primajre ou d'un cycle de transmission

3.2.17
ID d'appareil
partie|des "Informations relatives a I'appareil” permettant d'identifier I'appareil pour un ty
prodult particulier du bus de terrain de Type 24

3.2.18
informations relatives a I'appareil
informations mises en forme et intégrées a l'appareil visant a le caractériser. Il

sont
le de

cycle

pe de

s'agit

essentiellement des données d'identification du modele d'appareil et des paramétres

spécifiques au profil de I'appareil-pour le bus de terrain de Type 24

3.2.19
profil|de I'appareil

ensemble d'informatjons’ et de fonctionnalités communes au modéle d'appareil assuragnt la

cohérgnce entre les différents modeéles d'appareil de méme type

3.2.2¢
transtert double
mode|de ‘transfert pour le protocole FDC de la FAL de Type 24, dans lequel un ém
envoi¢ ‘deux fois la méme PDU par transaction, que le destinataire utilise pour déted

etteur
ter et

corriger une erreur de communication (corruption de données ou perte de données, par

exemple) en mode de communication cyclique

3.2.21
communication déclenchée par les événements
mode de transmission du protocole de couche inférieure du bus de terrain de Type 24

dans

lequel une transaction commande-réponse-échange se déroule au fur et a mesure des

demandes de ['utilisateur

Note 1 a I'article: Le cycle de transmission et le cycle de communication ne surviennent pas dans ce mode.

3.2.22
erreur
condition anormale ou dysfonctionnement de la communication ou de toute autre activité
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3.2.23

commande d'appareil de terrain

service FDC

service de communication prioritaire permettant de gérer les données de commande de
longueur fixe afin de contrdler un appareil de bus de terrain et les données de réponse
correspondantes, avec une limitation rigoureuse quant au délai ou a la gigue pour la
temporisation de communication de la FAL de type 24

3.2.24
protocole d'appareil de terrain
protocole FDC

= de de
longu¢ur fixe afin de contréler un appareil de terrain et les données de réponse
pondantes, avec une limitation rigoureuse quant au délai ou a la gigue

ou son objet d'instance de I'élément de service d'application (ASE) FDC faisant|office

servi
servi
servic
limitat

e de message
e MSG

de communication qui gére les données de longueur variable et n'impliquant gas de
on rigoureuse quant au temps de réponse

3.2.27
moniteur (ou surveillant)
classg ou son objet d'instance de I'ASE FDE.jouant le rdle d'observateur ou d'abonné des
commiandes et réponses échangées entre d'autres noeuds de communication pour la FAL de
Type P4

3.2.28
esclaye de surveillance (ou surveillant)
variante du type d'AP esclave“doté d'une classe d'esclave et d'une classe de moniteuf pour
I'ASE [FDC de la FAL de Type-24

3.2.2

horloge réseau
compfeur synchrenisé et fonctionnant de maniére périodique dont chaque nceud du rgseau
est dgté, et qui-devient une source d'oscillation du cycle de transmission

3.2.3
cycle|primaire
période  d'activites repetitives synchronisees avec le cycle de transmission avant
I'établissement de la connexion pour le protocole FDC de la FAL de Type 24

3.2.31

machine protocolaire

diagramme d'états qui réalise un protocole comme la fonction principale de l'entité dans
chaque couche

3.2.32

demandeur

classe ou son objet d'instance de I'ASE MSG faisant office de demandeur ou d'émetteur de
commande pour la FAL de Type 24
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3.2.33

répondeur

classe ou son objet d'instance de I'ASE MSG faisant office de répondeur ou de destinataire
de la commande pour la FAL de Type 24

3.2.34

réponse

PDU émise par un répondeur ou un esclave afin de donner un résultat ou de signaler I'état de
la commande regue a un demandeur ou un maitre

3.2.35
servige
opération ou processus qu'un objet exécute a la demande d'un autre objet

3.2.364
transiert simple
mode|de transfert normal pour le protocole FDC de la FAL de Type 24) dans lequel un
émetteur envoie une seule PDU par transaction

3.2.37
AP esclave
type q'AP doté des fonctionnalités d'esclave pour le servicesEDC de la FAL de Type[24 ou
appargil qui met en ceuvre ce type d'AP

3.2.38
esclaye
classg ou son objet d'instance de I'ASE FDC {aisant office de répondeur pour la FAL de
Type 24

3.2.3¢9
commande synchrone
type d'APDU de commande du service FDC de la FAL de Type 24, émis au temps de
synchfonisation avec chaque cycle de communication

Note 1 g l'article: Les définitions, (que la commande soit synchrone ou pas, dépendent d'une applicatiofp. Elles
peuvenf étre fournies en tant qu'ensemble enregistré de commandes et de réponses ou en tant que| profils
d'appareil. Voir 4.4 et I'Annexg_A.

3.2.4¢
comnjunication synchrone
état op moyen de_.communication pour le service FDC de la FAL de Type 24, dans lequgl une
commiande est émise au temps de synchronisation avec chaque cycle de communication

Note 1 g l‘article: Dans cet état, les commandes synchrones et asynchrones peuvent étre émises.

Note 2 a I'article: Dans cet état, une erreur de désynchronisation des AP doit étre détectée par les mesures du
compteur de chien de garde.

3.2.41

cycle de transmission

période d'activités répétitives pour les couches inférieures du bus de terrain de Type 24, dont
tous les appareils esclaves sont synchronisés avec celles d'un appareil de mafitre C1 par le
protocole de couche inférieure

3.2.42

mode de transmission

état ou moyen de transmission pour le protocole de couche inférieure du bus de terrain de
Type 24; mode cyclique, mode événementiel
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3.2.43

espace mémoire virtuel

large bloc de données d'APO pour la FAL de Type 24 qui peut étre Ilu et écrit a I'aide de
pseudo adresses meémoires afin d'assurer la cohérence entre les différents modéles
d'appareil

Note 1 a l'article: L'espace mémoire virtuel contient les informations relatives a l'appareil et d'autres zones
spécifiques au fournisseur. Voir Annexe B.

3.2.44

avertissement

état de l'appareil de terrain signalant qu'il a détecté un probléme mineur ou passager, mais
qu'il loncnonne foujours normalement, par Tintermediaire du service FDC (commande
d'appareil de terrain) du bus de terrain de Type 24

Note 1 g I'article: Les états d'avertissement sont verrouillés et il est nécessaire de les utiliser pourétre libéres.

Note 2 g I'article: Les avertissements sont classés en trois groupes: avertissements~'de communfcation,
avertisjements associés a une commande illégale et avertissements spécifiques a I'application. Toutefpis, les
définitigns concrétes dépendent d'une mise en ceuvre de chaque appareil de terrain.

3.3 |Abréviations et symboles

Pour les besoins du présent document, les abréviations et symbaoles suivants s'appliquept.

AE Application Entity (Entité d'application)

AL Application Layer (Couche d’application)

A-, AL- Application Layer (Couche d'application) (préfixé)

ALME Application Layer Management Entity (Entité de'gestion de couche d’application)
AP Application Process (Processus d'application)

APDU Application Protocol Data Unit (Unité d€ données de protocole d’application)
API Application Process Invocation (Invecation de processus d'application)

APO Application Process Object (Objetdde processus d'application)

Application Process Context (Contexte de processus d'application) (préfixe d'un protocole pour le
APC bus de terrain de Type 24)

Application Process Context State Machine (Diagramme d'états du contexte de processus
APC SM d'application) (pour le bus de terrain de Type 24)

AR Application Relationship (Relation entre applications)
Application Relationship Application Service Element (Elément de service d'application de rglation

ASE AF o
entre applications)
AREP Application‘\Relationship End Point (Point final de relation entre applications)
Application’Relationship Protocol Machine (Machine protocolaire de relation entre applicatigns)
ARPM (poursle bus de terrain de Type 24)

ARPM for Field Device Control service Master (ARPM du Maitre de service de commande de
ARPM-FDCM _llappareil de terrain) (pour le bus de terrain de Type 24)
ARPM for Field Device Control service Monitor (ARPM du Moniteur de service de commandg de
ARPM-FDCMN' I'appareil de terrain) (pour le bus de terrain de Type 24)
ARPM for Field DeV|ce Control service Slave (ARPM de l'esclave de service de commande fle

ARPM_‘hf‘C‘ Il H P~ + | b A rS A T 24\
|=a~a~y rappPpareh—Ge tvuuul, \yuul e oSGt et Ce—TyYPt—=%7

ARPM-MSG ARPM for Message service (ARPM du service de messagerie) (pour le bus de terrain de Type 24)
American Standard Code for Information Interchange (Code normalisé américain pour I'échange

ASCll d'informations)

ASDU Application Service Data Unit (Unité de données de service d’application)

ASE Application Service Element (Elément de service d’application)

ASN.1 Abstract Syntax Notation number One (Notation de syntaxe abstraite numéro un)
CMD PDU de commande du service FDC (pour le bus de terrain de Type 24)

Cnf confirm primitive (primitive de confirmation)

DL- Data Link- (de liaison de données) (préfixe)

DLL Data Link Layer (Couche liaison de données)

DLM Data Link-management (Gestion de liaison de données)

DLPDU Data Link Protocol Data Unit (Unité de données de protocole de liaison de données)
DLSAP Data link Service Access Point (Point d'accés au service liaison de données)

DLSDU Data-link Service data unit (Unité de données de service de liaison de données)
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DMPM
E2PROM

FAL
FCS

FDC-

FDC ASE

FDCPM

FDCPM-M

Data Link Mapping Protocol Machine (Machine protocolaire de mapping de liaison de données)
Electrically erasable Programmable Read Only Memory (Mémoire morte effagable et
programmable électriquement)

Fieldbus Application Layer (Couche Application de bus de terrain)

Frame Check Sequence (Séquence de contrble de trame)

Field Device Control (Commande d'appareil de terrain) (préfixe d'un service ou d'un protocole
pour le bus de terrain de Type 24)

Field Device Control Application Service Element (Elément de service d'application de commande
d'appareil de terrain) (pour le bus de terrain de Type 24)

Field Device Control Protocol Machine (Machine protocolaire de commande d'appareil de terrain)
(pour le bus de terrain de Type 24)

Field Device Control Protocol Machine for Master (Machine protocolaire de commande d'appareil
de terrain pour le maitre) (pour le bus de terrain de Type 24)

FDCPM-MN

FDCPM-S
FIFO

FSPM
FSM-

FSM A$E
IHM

E/S
ID

Ind
LME
Lsb
MAC
Msb

MSG
MSG ABE

MSGPN
MSGPN-RQ
MSGPMN-RS
oSl
PM
PDU
PhL
QoS
RAM
Req
Rsp
RSP

Field Device Control Protocol Machine Tor Monitor (Machine protocolaire de commande d agpareil
de terrain pour le moniteur) (pour le bus de terrain de Type 24)
Field Device Control Protocol Machine for Slave (Machine protocolaire de commande d!appgreil de
terrain pour l'esclave) (pour le bus de terrain de Type 24)

First In First Out (Premier entré, premier sorti)

FAL service protocol machine (Machine protocolaire de service FAL)
Fieldbus System Management (Gestion de systéme de bus de terrain) (préfixe d'un service pour le
bus de terrain de Type 24)
Fieldbus System Management Application Service Element (Elément de Service d'applicatioh de
gestion de systeme de bus de terrain) pour le bus de terrain de Type 24

Interface homme-machine

Entrée/Sortie

Identifiant

primitive d'indication

Layer Management Entity (Entité de gestion de cotiche)
least significant bit (bit de poids faible)

Media Access Control (Contrdle d’acces aucsupport)
most significant bit (bit de poids fort)

Message (préfixe d'un service ou d'un protocole pour le bus de terrain de Type 24)
Message Application Service Elemeht (Elément de service d'application de message) pour le bus
de terrain de Type 24

Message Protocol Machine (Maehine protocolaire de messagerie) pour le bus de terrain de
Type 24

MSGPM du demandeur pour le bus de terrain de Type 24

MSGPM du répondeurpour le bus de terrain de Type 24

Open Systems Intereonnection (Interconnexion des systémes ouverts)
Protocol machine (Machine protocolaire)

Protocol Data/Unit (Unité de données de protocole)

Ph-layer (€ouche Ph)

Quality-of Service (Qualité de service)

Random Access Memory (Mémoire vive)

request primitive (primitive de demande)

response primitive (primitive de réponse)

PDU de réponse du service FDC (pour le bus de terrain de Type 24)

SAP
SDN
SDU
SM
SMIB
UML

Service Access Point (Point d'acces au service)

Send Data with no Acknowledge (Transmission de données sans acquittement)
Service Data Unit (Unité de données de service)

State Machine (Diagramme d’états)

System Management Information Base (Base d'informations de gestion systéme)
Unified Modelling Language (Langage de modélisation unifié)

3.4 Conventions

3.4.1 Conventions générales

La couche Application de bus de terrain (FAL) se compose d'un ensemble d'éléments ASE
orientés objet. Chaque ASE est spécifié dans un paragraphe distinct. Chaque spécification
d'élément ASE est divisée en trois parties: ses définitions de classe, ses services et la
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spécification de ses protocoles. Les deux premiéres parties sont présentées dans la
CEIl 61158-5-24. La spécification de protocole de chaque ASE est définie dans la présente
Norme.

Les définitions de classe définissent les attributs des classes prises en charge par chaque
élément ASE. Dans la présente Norme, chaque attribut est supposé étre accessible
uniquement a partir de I'objet d'instance du propriétaire lui-méme, directement ou grace aux
services de la classe.

La présente Norme emploie les conventions de description énoncées dans I'lSO/CEI 10731.

3.4.2 Conventions du type de données PDU

Les types de données des FAL PDU sont définis avec les notations d'ASN.1.

Les chaines de caractéres dont le premier caractére est "_" (trait de soulignement) font|office
de symboles de type de données des FAL PDU ou de leurs champs. Uné-méme chaine de
type PDU mais sans le premier caractere " " indique une instance/-de PDU du type de
données correspondant.

Exemple: CMD-PDU indique une instance de _CMD-PDU et une instruction suivante est ignorée.
CMD-PDU _CMD-PDU ::= { value }
3.4.3 Conventions dans les diagrammes d’états

Les se¢quences de protocole sont décrites au moyen _de diagrammes d’états.

Dans |es schémas d’état, les états sont représéntés par des cases et les transitions d’éfat par
des fléches. Leurs conventions sont présentées dans I'ISO/CEI 19501 au format| UML
(Univgrsal Modeling Language).

Les npms d’états et de transitions du_schéma d'état correspondent aux noms indiqués dpns la
liste des transitions d’état.

Cette [iste de transitions d'état“est structurée comme indiqué au Tableau 1.
La prgmiére ligne contient le nom de la transition par un numéro d'index.
La deyuxieme ligne-définit I'état source ou I'état en cours avant la transition.

La trojsiéeme_ligne contient un événement et des actions. L'événement est suivi d'arguments
facultatifs‘\entre parenthéses, "(" et ")", et de conditions de garde entre crochets, "[" et "]",
commig™Na premiere ligne. Et les actions commencant par le caractére "/" suivent Ig ligne
d'événement.

La derniére ligne contient I'état cible ou I'état suivant aprés la transition.

Si I'événement se produit et que les conditions sont remplies, la transition se lance, c'est-a-
dire que les actions sont exécutées et il y a une entrée dans le prochain état.

Tableau 1 — Descriptions de transition d'état

- Etat Evénement (arguments) [conditions] Etat
source [Action cible
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Une signification de chaque élément du Tableau 1 est présentée au Tableau 2, selon la

définition de "transition" UML (ISO/CEI 19501).

Tableau 2 — Description des éléments de diagramme d'états

Elément de description Signification

Etat source

Noms de |'état d'origine et de I'état cible de la transition.

Etat cible
T# Nom ou numéro de la transition.
Evénement Nom ou description de I'événement déclencheur de la transition.

(argumgnts)

Valeur de parametre, expression ou séquence d'éléments séparés par "\ pour
I'événement. La parenthese ouvrante "(" et la parenthése fermante ")".ne-font gas
partie de la liste d'arguments.

[conditipns] Expression booléenne, qui est vraie pour la transition a lancer.(l-€ crochet ouviant
("[") et le crochet fermant ("]") ne font pas partie de la conditien.
/Action Liste des affectations et des appels de service ou de fongtion. Il convient que

I'action soit atomique. La barre oblique "/" qui précéde he fait pas partie de I'aqtion.

NOTE [ "(arguments)" et "[condition]" peuvent étre ignorés s'ils s'avérent inutil€s.

Les conventions utilisées dans les diagrammes d'états sont présentées au Tableau 3.

Tableau 3 — Conventions utilisées dans les diagrammes d'états

CoTvention

Signification

[*-- deslcription --*/

Décrit et explique les conditions et/ou la procédure a I'aide d'une phrase normale pladée entre

"[*--" et "--*/" au lieu d'utiliser la,nOtation de pseudo-code.

Exemple:

=

/*-- La PM examine une occurrence d'alarmes pour I'appareil distant correspondant.
-- Si une alarme‘est détectée, la PM le signale au FSM ASE.
-- Dans/e‘cas contraire, la PM transfere MSGService-PDU a la DLL.

=y

La valeur d’'une entité de gauche est remplacée par celle d’une entité de droite. Si ung¢ entité
de'droite est un parametre, il provient de la primitive identifi€ée comme un événement d’entrée.

Axx Nom de paramétre si "a" est une lettre
Exemple:
Identifier = reason;
signifie que la valeur d'un paramétre 'reason’ est attribuée a un parameétrg¢ appelé
'Identifier.’
"xxx" Chaine visible fixe
Exemple:
Identifier = "abc";
signifie que la valeur "abc" est attribuée a un paramétre nommé 'ldentifier’
Nnn Si tous les éléments sont des chiffres, I'élément représente une constante numérique notée
en représentation décimale.
0xnn Si tous les éléments nn sont des chiffres, I'élément représente une constante numérique
notée en représentation hexadécimale.
== Condition logique indiquant qu’un élément de gauche est égal a un élément de droite.
< Condition logique indiquant qu’un élément de gauche est inférieur a un élément de droite.
> Condition logique indiquant qu’un élément de gauche est supérieur a un élément de droite.
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Convention Signification

1= Condition logique indiquant qu’un élément de gauche n'est pas égal a un élément de droite.

&& "AND" (c'est-a-dire: ET) logique

[l "OR" (c'est-a-dire: OU) logique

! "NOT" (c'est-a-dire: PAS) logique

+ Opérateurs arithmétiques

Séparateur d'expressions

D'autres notations définies en langage C (ISO/CEI 9899) peuvent étre utiliséescpour décrire
les conditions et les actions.

4 Syntaxe abstraite

4.1 |[Types de données de base

Les types de données suivants peuvent étre utilisés dans la FAL de Type 24.

a) Tpypes de base (types simples d'ASN.1):

i) INTEGER;

i) REAL;

iii) BIT STRING;

iv) OCTET STRING;

v) NULL.

b) Types de base spécifiques (sous-types issus de I'ASN.1):

vi) Integer8 ::= INTEGER(~128..127);

vii) Integer16 ::= INTEGER (-32 768 .. 32 767);

viii)Integer32 ::= INTEGER (-2 147 483 648 .. 2 147 483 647);

ix) Integer64 n= INTEGER ( (-1) X
‘8000 0000-0000 0000’H..'7FFF FFFF FFFF FFFF’H);

x) Unsigned8 ::= INTEGER (0..'FF’H);
xi) Unsigned16 ::= INTEGER (0.."FFFF’H);
xii)\Unsigned32 ::= INTEGER (0.."FFFF FFFF’H);

SiiiVnatanadad --— INNTECED /A 'ECEC FEECE CEECE CECE'LIN
Tt Tt t “— TN T ST (U

.................... *
Xiv) Float32 ::= 0 | infinie négative | infinie positive
| REAL (WITH COMPONENTS { mantisse ((-1) X ¢35), base (2), exposant (¢35) } )
| REAL (WITH COMPONENTS { mantisse (c35), base (2), exposant (¢35) } )

avec,
23 1
¢3p = REAL (1. 27 ) = REAL (1..(2-2-23)), et
i=0
35 = INTEGER (-127..127).

NOTE 1 La plage de valeurs réelles est comprise entre l'infinie négative et I'infinie positive. Mais la précision
représentable est conforme a binary32 ou la précision seule a I'|SO/CEI/IEEE 60559. Voir 5.2.2.

xv) Float64 ::= 0 | infinie négative | infinie positive
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NOTE 2 La plage de

| REAL (WITH COMPONENTS { mantisse ((—1)x cg, ), base (2), exposant (gg4) })

| REAL (WITH COMPONENTS { mantisse (cg4), base (2), exposant (gg4) } )

avec,
52 1
%4:=REAL(L.§:;T ) = REAL (1.. (2-2-52)), et
i=0
deq = INTEGER (-1 023..1 023).

représentable est conforme a binary64 ou | la précision double a I’ ISO/CEI/IEEE 60559. Voir 5.2.2.

valeurs réelles est comprise entre I'infinie négative et I'infinie positive. Mais la précision

c) T
Le tyq

d'ASN
décrit

Les ty
de I'A
desso

4.2
4.2.1

Le type APDU:«.\"APDU doit étre composé de deux groupes: _FDCServicePL

_MSG

_FDC

XVi) IA5String

ypes de structure avec types de composant ASN.1:

e Structure est défini par une combinaison de types SEQUENCE, deytypes CH
.1, de types de base et d'éléments de sous-type définis dans I'ASN<«1. La FAL
b en 4.2 et 4.3 correspond au type Structure.

XVii) SEQUENCE

xviii)  CHOICE

ypes de matrice avec un type de composant ASN.1:

pes de matrice sont une liste de types de données définis avec le type SEQUEN(
SN.1. Les types de matrice classiques sont présentés avec le type SEQUENCE
UsS:

xix) SEQUENCE OF;

xx)  BitArray ::= SEQUENCE OF (BIT"STRING SIZE(8));

xxi) Array8 ::= SEQUENCE OF Integers;

xxii) Array16 ::= SEQUENCE OF Integer16;

xxiii) Array32 ::= SEQUENCE-OF Integer32;

xxiv) Array64 ::= SEQUENCE OF Integer64.

Types FAL PDU
Plans de types)APDU: _APDU
ServicePDU-

ServicePDU doit étre composé d'une paire de PDU. _CMD-PDU et _RSP-PDU

OICE
PDU

LE OF
DF ci-

U et

sont

respe

Ctivement utilisés pour les commandes FDC et ses réponses.

De plus _MSGServicePDU doit étre composé d'une paire de PDU. MSGREQ-PDU et
_MSGRSP-PDU sont respectivement utilisés pour les demandes MSG et ses réponses.

_APDU ::= _FDCServicePDU
| _MSGServicePDU
_FDCServicePDU ;= _CMD-PDU -- FDC command PDU type
| _RSP-PDU -- FDC response PDU type
_MSGServicePDU = _MSGREQ-PDU -- MSG request PDU type
| _MSGRSP-PDU -- MSG response PDU type

La Figure 1 présente des définitions de type d'APDU par la structure arborescente.
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4.2.2 PDU pour le service de commande de l'appareil de terrain
4.2.2.1 Présentation

FDCServicePDU doit étre édité avec une SDU dans la primitive de service FDC et étre
envoyé par l'intermédiaire de I'AR. Un FDC ASE recoit la PDU de I'ASE homologue par
I'intermédiaire de I'AR.

Le type de PDU de la commande FDC: _CMD_PDU doit étre classé dans la commande de
type sync (commande de synchronisation): _SYNCType-CMD-PDU et commande de type
async (commande asynchrone): _ASYNCType-CMD-PDU. Les deux types sont des formats
PDU e es: v S r—te—B ‘ cistingte PDU
de le ndes
appartiennent aux commandes synchrones ou celles qui ne lui appartiennent pas;\et puisse
distinguer les types a l'aide du champ cmd en tant que code clé dans I'en-téte PDU«

PDU |de commande asynchrone: _ASYNCType-CMD_PDU doit incluresy UCMD-PDU et
quatofze autres types de PDU en tant que commandes communes, qui{sont également des
variantes de _UCMD-PDU.

Un enjsemble de commandes et de réponses, déduit de _UCMD-PDU et de _URSHK-PDU
présentés ci-aprés, peut étre défini pour une application particuliere (commande
d'entrginement moteur, servo-commande, etc.) par les utilisateurs FAL. Cet ensembl¢ peut
étre epregistré en tant que profil d'appareil (voir 4.4 et Annexe A). De plus, un utilisateyr FAL
peut g¢hoisir les profils d'appareil pris en charge par un,appareil de terrain cible, lorsqu'une
connexion est établie par le service FDC-Connect” (voir 8.2.4.3 et 6.4.1.2.3.4 |de la
CEIl 6]1158-5-24).

_CMD-PDU _SYNCType-CMD-PDU
| _ASYNCType-CMD-PDU

_SYNC[Type-CMD-PDU _UCMD-PDU

_ASYN[EType-CMD-PDU = _UCMD-PDU

_NOP-CMD-PDU

PRM_RD-CMD-PDU

_PRM_WR-CMD-PDU

_ID_RD-CMD-PDU

_CONFIG-CMD-PDU

_ALM_RD-CMD-PDU

_ALM_CLR-CMD-PDU

_SYNC_SET-CMD-PDU

_CONNECT-CMD-PDU

“DISCONNECT-CMD-PDU

_PPRM_RD-CMD-PDU

_PPRM_WR-CMD-PDU

_MEM_RD-CMD-PDU

_MEM_WR-CMD-PDU

_CMD1-PDU | _CMD2-PDU | _CMD3-PDU

_NOP-CMD1-PDU | _NOP-CMD2-PDU | _NOP-CMD3-PDU
_PRM_RD-CMD1-PDU | _PRM-RD-CMD2-PDU | _PRM_RD-CMD3-PDU
_PRM_WR-CMD1-PDU | _PRM_WR-CMD2-PDU | _PRM_WR-CMD3-PDU
_ID_RD-CMD1-PDU | _ID_RD-CMD2-PDU | _ID_RD-CMD3-PDU
_CONFIG-CMD1-PDU | _CONFIG-CMD2-PDU | _CONFIG-CMD3-PDU
_ALM_RD-CMD1-PDU | _ALM_RD-CMD2-PDU | _ALM_RD-CMD3-PDU

_UCMD-PDU
_NOP-CMD-PDU
_PRM_RD-CMD-PDU
_PRM_WR-CMD-PDU
_ID_RD-CMD-PDU
_CONFIG-CMD-PDU
_ALM_RD-CMD-PDU
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_ALM_CLR-CMD-PDU = _ALM_CLR-CMD1-PDU | _ALM_CLR-CMD2-PDU | _ALM_CLR-CMD3-PDU
_SYNC_SET-CMD-PDU = _SYNC_SET-CMD1-PDU

| _SYNC_SET-CMD2-PDU
| _SYNC_SET-CMD3-PDU

_CONNECT-CMD-PDU ::= _CONNECT-CMD1-PDU

| _CONNECT-CMD2-PDU
| _CONNECT-CMD3-PDU

_DISCONNECT-CMD-PDU ::= _DISCONNECT-CMD1-PDU

| _DISCONNECT-CMD2-PDU

_PPRM
_PPRM
_MEM
_MEM

Le typ

| RD-CMD-PDU ::= _PPRM_RD-CMD1-PDU | _PPRM-RD-CMD2-PDU | _PPRM_RD-CMD3-P
| WR-CMD-PDU ::= _PPRM_WR-CMD1-PDU | _PPRM_WR-CMD2-PDU | _PPRM_WRLCMD3
_|RD-cMD-PDU ::= _MEM_RD-CMD3-PDU
_|[wR-cMD-PDU ::=_MEM_WR-CMD3-PDU
e de PDU de réponse FDC: _RSP_PDU doit également étre\Classé dans la comr

| _DISCONNECT-CMD3-PDU

DU
PDU

hande

de type sync (réponse de synchronisation): _SYNCType-RSP-PDU et commande de¢ type

async
forma
PDU

appar
disting
le cod
répon

Le typ
quato

également des variantes de _URSP-PDU.

_RSP-F

_SYNC|
_ASYN

(réponse asynchrone): _ASYNCType-RSP-PDU. Les deux'types doivent étre dédy
s PDU identiques: _URSP-PDU. Par conséquent, la FDC PM ne peut pas distingy
de leurs types. Il convient que I'utilisateur du<FDC ASE sache quelles rép
iennent aux réponses synchrones ou celles qui)ne lui appartiennent pas, et
uer les types a l'aide du champ rcmd en tant. que code clé dans I'en-téte PDU. De
e de préfixe d'une PDU de réponse correspond a celui d'une PDU de command
5e devant étre échangée contre une commande.

e de PDU de réponse asynchrone: .ASYNCType-RSP_PDU doit inclure _URSP-H
ze autres types de PDU en tant.que réponses communes a une application, qy

DU 1= _SYNGCType-RSP-PDU

| (ASYNCType-RSP-PDU
Type-RSP-PDU .= + URSP-PDU
CType-RSP-PDU ::=_URSP-PDU
_NOP-RSP-PDU
_PRM_RD-RSP-PDU
_PRM_WR-RSP-PDU

_ID_RD-RSP-PDU

its de
er les
onses
buisse
plus,
B, une

DU et
i sont

_CONFIG-RSP-PDU

_URSP-PDU
_NOP-RSP-PDU

[

|

|

[

|

| _ALM_RD-RSP-PDU

| ALM_CLR-RSP-PDU
| SYNC_SET-RSP-PDU
| _CONNECT-RSP-PDU

| _DISCONNECT-RSP-PDU

| _PPRM_RD-RSP-PDU

| _PPRM_WR-RSP-PDU

| MEM_RD-RSP-PDU

| _"MEM_WR-RSP-PDU
_RSP1-PDU | _RSP2-PDU | _RSP3-PDU
_NOP-RSP1-PDU | _NOP-RSP2-PDU | _NOP-RSP3-PDU
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_PRM_RD-RSP-PDU
_PRM_WR-RSP-PDU
_ID_RD-RSP-PDU
_CONFIG-RSP-PDU
_ALM_RD-RSP-PDU
_ALM_CLR-RSP-PDU
_SYNC_SET-RSP-PDU

2014 — 145 -

_PRM_RD-RSP1-PDU | _PRM-RD-RSP2-PDU | _PRM_RD-RSP3-PDU
_PRM_WR-RSP1-PDU | _PRM_WR-RSP2-PDU | _PRM_WR-RSP3-PDU
_ID_RD-RSP1-PDU | _ID_RD-RSP2-PDU | _ID_RD-RSP3-PDU
_CONFIG-RSP1-PDU | _CONFIG-RSP2-PDU | _CONFIG-RSP3-PDU
_ALM_RD-RSP1-PDU | _ALM_RD-RSP2-PDU | _ALM_RD-RSP3-PDU
_ALM_CLR-RSP1-PDU | _ALM_CLR-RSP2-PDU | ALM_CLR-RSP3-PDU
_SYNC_SET-RSP1-PDU

_SYNC_SET-RSP2-PDU

_SYNC_SET-RSP3-PDU

_CONNECT-RSP-PDU := _CONNECT-RSP1-PDU
| _CONNECT-RSP2-PDU
| _CONNECT-RSP3-PDU
_DISCONNECT-RSP-PDU := _DISCONNECT-RSP1-PDU
| _DISCONNECT-RSP2-PDU
| _DISCONNECT-RSP3-PDU
_PPRM_RD-RSP-PDU := _PPRM_RD-RSP1-PDU | _PPRM-RD-RSP2-PDU.|* PPRM_RD-RSP3-PQU
_PPRM_WR-RSP-PDU := _PPRM_WR-RSP1-PDU | _PPRM_WR-RSP2-PDU | _PPRM_WR-RSP3-RDU
_MEM_|RD-RSP-PDU = _MEM_RD-RSP3-PDU
_MEM_|WR-RSP-PDU := _MEM_WR-RSP3-PDU
4.2.2.p Composant commun de la PDU
4.2.2.p1 PDU de commande FDC
_UCMD-PDU peut comporter trois types:. te type abrégé _CMD1-PDU, le type long _G¢MD2-
PDU gt le type amélioré _CMD3-PDU.<CMD1-PDU et _CMD2-PDU doivent comporter les
mémes champs d'en-téte, mais celui. de* CMD3-PDU doit étre amélioré.
La longueur pduBody de _CMD4:PDU doit étre de 14 octets lorsqu'il est codé. Il en ¢st de
méme pour CMD2-PDU. Cettepartie est appelée commande principale, et _CMD2-PDU doit
également comporter un autre champ pduBodyExt étendu, et peut superposer une PDU de
commiande supplémentaire appelée sous-commande: _SUBCMD-PDU sur ce champ.
La longueur pduBady de _CMD3-PDU doit pouvoir étre sélectionnée entre 4, 12, 28, 44, et
60 oclets, mais€lle peut ne pas étre commutée a la volée.
_CMD1PDU ;= SEQUENCE({ -- short PPU type
cmd _CMDCode,
pauBody OCTFETSTRINGSIZE(124)
wdt _WDT}
_CMD2-PDU ::= SEQUENCE({ -- long PDU type
maincmd-PDU COMPONENTS OF _CMD1-PDU, -- main-command
CHOICE { subcmd-PDU _SUBCMD-PDU, -- sub-command
pduBodyExt OCTET STRING SIZE (15) } }
_SUBCMD-PDU ::= _USUBCMD-PDU SEQUENCE{ -- sub command

subcmd _SubCMD,

pduBody OCTET STRING SIZE (14)}
| _NOP-SUBCMD-PDU
| _PRM_RD-SUBCMD-PDU

| _PRM_WR-SUBCMD-PDU

PDU type
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| _ALM_RD-SUBCMD-PDU
| _PPRM_RD-SUBCMD-PDU
| _PPRM_WR-SUBCMD-PDU

_CMD3-PDU ::= SEQUENCE({ -- enhanced PDU
t
cmd _CMDCode, ype
wdt WDT,

cmd_ctrl _CMD_CTRL,
pduBody OCTET STRING SIZE (4]|12|28|44|60) }

a) champ cmd

cmd
champ de données contenant le code d'identification du contenu de chaque commande

Ce chpmp doit étre codé en _CMDCode, sous-type d’Unsigned8, avec la)plage de valeyrs ci-
dessous. Les commandes communes prédéfinies sont présentées enptant que _PrimaryCMD
ci-desjsous.
— | '00'H a "1F'H: utilisé ou réservé pour les commandes communes;
— | '20'H a 'BF'H: réservé aux commandes spécifiques a #application;
— | 'CO'H a 'FF'H: réservé aux fournisseurs.

_CMDd{ode ::= Unsigned8

_PrimafyCMD ;= _CMDCode {
nop (‘00’H),
prm_rd (‘01’H), pra_wr (‘02’H),
id_rd (‘03’'H),

config (‘04*H),

alm_rd“¢05’H), alm_clr (‘06’H),
sync_set (‘OD’H),

connect (‘OE’H),

disconnect (‘OF’H),

pprm_rd (‘“1B’H), pprm_wr (‘1C’H),
mem_rd (‘1D’H), mem_wr (‘“1E'H) }

b) champ wdf

wdt
champ_du compteur d'horloge de surveillance

Ce champ doit étre utilisé pour permettre a I'esclave de détecter I'activité non synchrone ou
I'erreur WDT du maitre correspondant. Le maitre doit compter le champ wdt des PDU d'envoi
a chaque cycle de communication en cas d'état de communication synchrone. De plus,
I'esclave doit examiner la valeur du champ des PDU destinataires a chaque cycle de
communication pour détecter I'erreur wdt.

Le type de données est _WDT. Il doit comporter deux sous-champs: mn et sn.

_WDT ::= SEQUENCE { mn BIT STRING SIZE (4),
sn BIT STRING SIZE (4)}

mn (valeur de comptage du maitre)
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c) ch

subcmd

La plage de valeurs doit é&tre comprise entre 0 et 15.

Le champ mn d'une CMD-PDU suivante a envoyer doit faire I'objet d'un comptage
progressif de un. Un maitre FDC doit procéder ainsi a chaque cycle de
communication. D'autre part, lorsqu'un esclave FDC recoit la PDU, il doit examiner le
compteur a chaque cycle. Si le compteur ne correspond pas a la derniére valeur mn

plus un, il doit alerter le compteur de I'horloge de surveillance de I'erreur.

sh (valeur de comptage de I'esclave)
La plage de valeurs doit étre comprise entre 0 et 15.

La méme valeur que le champ rsn de la derniére RSP-PDU regue doit étre attribuée

——auctramp s d'ume CMB-PBU—suivante s —envoyer—tmmaitre FBC—doitta

depuis la derniére RSP-PDU a chaque cycle de communication.

amp subcmd

copier

champ de données contenant le code d'identification du contenu de chaque @ous-commande

Le type de données est _SubCMD. En principe, la définition des codes-des sous-commjndes

doit éfre identique a celle du champ cmd principal, mais I'utilisation de certains codes$ peut
étre restreinte s'ils rencontrent des difficultés a traiter des comtnandes paralléles. Les|sous-
commiandes communes prédéfinies sont présentées en tant que,, PrimarySubCMD ci-dgssous.
_SubCMD ;2= Unsigned8
_PrimafySubCMD ::= _SubCMD {

nop (‘00’H),

prm_rd (‘01’H), prm_wr\(‘02’H),

alm_rd (‘05’'H),

pprm_rd (“1B’H)*pprm_wr (‘1C’H) }
d) chpmp cmd_ctrl

cmd

ensemble de bits de contrdle indépendants de toute transaction de commande, er
maitrg FDC et I'esclave FDC

ctri

tre le

Le type de données esfn CMD_CTRL. Il doit comporter deux sous-champs significatifs:
alm_cjr et cmd_id.
_CMD_|CTRL ::= SEQUENCE { reserve1 BIT STRING SIZE (3),

alm_clr BIT STRING SIZE (1),
reserve2 BIT STRING SIZE (2),
cmd_id BIT STRING SIZE (2),

reserves Bl STRING SIZE (9)

alm_clr
Ce champ doit étre utilisé pour commander la libération de
d'alarme/avertissement de I'appareil esclave.
valeur 0: ne rien exécuter
la valeur passe a 1: libérer I'état
cmd_id

I'état

Si I'appareil maitre adresse en permanence le contenu d'une CMD-PDU a l'esclave,
il peut étre utilisé pour permettre a I'appareil esclave de reconnaitre la commande
comme étant une commande différente.
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La plage de valeurs doit é&tre comprise entre 0 et 3.

Le maitre FDC peut utiliser cmd_id pour permettre a un esclave FDC de reconnaitre
qu'il s'agit d'une nouvelle commande lorsque le maitre envoie la méme commande a
I'esclave de maniére répétée.

Etant donné que l'esclave doit renvoyer I'écho du champ cmd_id de chaque
commande par l'intermédiaire du champ RSP-PDU.cmd_stat.rcmd_id présenté ci-
apres, le maitre peut également juger la commande pour laquelle la station esclave a

envoyé la réponse.

L'utilisation du champ cmd_id n'est pas obligatoire pour le maitre.

4.2.2.2.2 PDU de réponse FDC

Etant donné que RSP-PDU.cmd_stat.cmdRdy =0 dans les PDU de ,réq
I'esclave doit ignorer les commandes dont le champ cmd_id est différe
poursuivre I'exécution de la commande qui a déja été acceptée.

_URSP-PDU peut comporter trois types: le type abrégé RSP1-BbU, le type long _
PDU gt le type amélioré _RSP3-PDU. RSP1-PDU et _RSP2¢PDU doivent comportg

champs d'en-téte communs,

mais celui de _RSP3-PDU doit étre’amélioré.

onse,
nt, et

RSP2-
r des

La longueur pduBody de _RSP-PDU doit étre de 11 octets. Il en est de méme pour _RSP2-

PDU. |ll s'agit d'une réponse principale ou d'une réponse de la commande principale, RSP2-

PDU devant également comporter un autre champ.pduBodyExt étendu et pouvoir supefposer

une DU de commande supplémentaire appelée- sous-réponse ou réponse d'une |sous-

commiande: SUBRS-PDU sur ce champ.

La longueur pduBody de _RSP3-PDU doitspouvoir étre sélectionnée entre 4, 12, 28, 44, et

60 ocfets, mais elle peut ne pas étre comtmutée a la volée.

_RSP1{PDU ;= SEQUENCE({ -- short PPU type

rcmd _CMDCode,

alarm _ALARM,

status _STATUS,

pduBody OCTET STRING SIZE (11),
rwdt _RWDT}

_RSP2{PDU ;= SEQUENCE({ -- long PQU type

rsp1-PDU COMPONENTS OF _RSP1-PDU, -- main response
CHOICE { subrsp-PDU _SUBRS-PDU, -- sub response
pduBodyExt OCTET STRING SIZE (15) }}

_SUBRSP-PDU ::= _USUBRSP-PDU SEQUENCE{ -- sub response
rsubcmd _SubCMD, PDU type
subStatus _SUBSTATUS,
pduBody OCTET STRING SIZE (13)}

| _NOP-SUBRSP-PDU
| _PRM_RD-SUBRSP-PDU
| _PRM_WR-SUBRSP-PDU
| _ALM_RD-SUBRSP-PDU
| _PPRM_RD-SUBRSP-PDU
| _PPRM_WR-SUBRSP-PDU
_RSP3-PDU ::= SEQUENCE{ -- enhanced PDU
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remd _CMDCode, type
rwdt _RWDT,

cmd_stat _CMD_STAT,

pduBody OCTET STRING SIZE (4|12]|28]|44|60) }

a) champ rcmd

rcmd

champ de données contenant le méme code qu'une commande regue et de traitement

Ce cham

b) chem

p doit donc étre codé en _CMDCode. Voir 4.2.2.2.1.

alarm
Ce chpm

Le type de données est _ ALARM. La plage de valeurs doit étre comprise entre 0 et 235.

_ALARM

c) chpmp status

status
Ce chpm

]
[0 )]

p doit contenir le code d'alarme.

;2= Unsigned8

p doit indiquer I'état de I'appareil esclave.

Le type de données est STATUS. Il doit comporter trois sous-champs significatifs, comme

suit.

_STATUS

::= SEQUENCE { alarm BIT STRING SIZE (1),
warning BIT\STRING SIZE (1),
cmdRdy BIT STRING SIZE (1),
reserve’ BIT STRING SIZE (13) }

alarm
Ce champ binaire doit indiquer I'état d'alarme dans I'appareil esclave.
0: Pas d'alarme;
1: Des alarmes se sont produites.
warning
Ce champ binaire doit indiquer I'état d'avertissement dans I'appareil esclave.
0:Pas d'avertissement,
1: Des avertissements se sont produits.

c¢mdRdy

Ce——champ bimairte doit—mdiquer —t&tat—de—progressiom deta_commarde de
I'esclave FDC.

L'appareil esclave doit conserver le bit cmdRdy 0O lors du traitement de la commande.
A l'issue du traitement, I'appareil esclave doit remplacer le bit O par le bit 1.

Pour signaler I'exécution de la commande spécifique, le maitre FDC ne doit pas
uniquement examiner le bit, mais également certains autres champs RSP-PDU
contenant le champ CMD-PDU correspondant afin de faire la distinction avec la
transaction précédente.

Si la durée de rétention de cmdRdy = 0 a expiré, le maitre doit générer une erreur de
temporisation de commande. La valeur du temporisateur dépend de chaque
spécification de produit pour les appareils esclaves.

Une modification de I'état de ce bit doit étre indépendante de I'état d'alarme ou
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d'avertissement.

0: occupé avec exécution de commande en cours

1: prét pour la nouvelle commande

d) champ rwdt

rwdt

champ du compteur d'horloge de surveillance

Ce ch

amp doit étre utilisé pour permettre au maitre de détecter I'activité non synchrone ou

I'erreur WDT de l'esclave correspondant. L'esclave doit compter et mettre a jour le champ
rwdt des PDU d'envoi a chaque cycle de communication en cas d'état de communication

synchfone. De plus, le maitre doit examiner la valeur du champ des PDU destinatajres a

chaq

Le typ

_RWDT

cycle de communication pour détecter I'erreur rwdt.

e de données est _RWNDT. Il doit comporter deux sous-champs: rmn et rsnx
::= SEQUENCE { rmn BIT STRING SIZE (4),
rsn BIT STRING SIZE (4)}
rmn (valeur de comptage du maitre)
La plage de valeurs doit é&tre comprise entre 0 et 15.
La méme valeur que le champ mn de la derniere, CMD-PDU recue doit étre attfibuée
au champ rmn d'une RSP-PDU suivante a envoyer. Un esclave FDC doit la ¢opier
depuis la CMD-PDU a chaque cycle de communication.
rsn (valeur de comptage de I'esclave)
La plage de valeurs doit étre comprise'€ntre 0 et 15.
Le champ rsn d'une RSP-PDU suivante a envoyer doit faire I'objet d'un comptage
progressif de un. Un esclaye’ FDC doit procéder ainsi a chaque cycle de
communication. D'autre part; lorsqu'un maitre FDC regoit la PDU, il doit examiner le
compteur a chaque cycle, Si'le compteur ne correspond pas a la derniére valelr rsn
plus un, il doit alerter leccompteur de I'horloge de surveillance de I'erreur.
bemd

14

pnt

Le type de données est _SubSTATUS. Ce champ doit étre codé comme le champ status.

_SUBSTATUS = _STATUS
g) champ cmd_stat

cmd_stat
Ce champ doit indiquer I'état de I'appareil esclave.

Le type de données est CMD_STAT. Il doit comporter sept sous-champs, comme suit.

_CMD_

STAT = SEQUENCE {d_alm  BIT STRING SIZE (1),
d_war BIT STRING SIZE (1),
cmdRdy BIT STRING SIZE (1),
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alm_clr_cmp BIT STRING SIZE (1),
reserve BIT STRING SIZE (2),
remd_id BIT STRING SIZE (2),
cmd_alm BIT STRING SIZE (4),
comm_alm BIT STRING SIZE (4) }

d_alm
Ce champ binaire doit indiquer I'état d'occurrence de I'alarme spécifique a l'appareil
dans l'appareil esclave.

0: I'esclave n'est pas dans un état d'alarme spécifique a I'appareil;

1: I'esclave est dans un état d'alarme spécifique a l'appareil, sauffcomm_alm
et cmd_alm.

La spécification de I'état d'alarme de l'appareil peut dépendre de(la mise en ¢euvre
du produit spécifiée, mais il convient de classer séparément, Un” facteur d'alarmes
d'un probléme de communication et de commande.

Aprés la reprise de l'esclave suite a I'état d'alarme,. grdce a lI'exécution |[de la
commande ALM_CLR-CMD-PDU ou du bit cmd_ctrl.alim_clr dans une CMD-PQU, ce
bit doit étre mis a 0 (d_alm = 0)

d_war
Ce champ binaire doit indiquer I'état d'occufrence de l'avertissement spécifijue a
I'appareil dans la station esclave.

0: I'esclave n'est pas dans un état\d'alarme spécifique a l'appareil;

1: I'esclave est dans un état<d’alarme spécifique a I'appareil, sauf comm_alm
et cmd_alm.

La spécification de I'état d'alarme de I'appareil peut dépendre de la mise en geuvre
du produit spécifiée, mais. il"convient de ne pas classer un facteur d'alarmes |parmi
les problémes de communication et de commande.

Aprés la reprise de ('esclave suite a I'état d'avertissement, grace a I'exécution|de la
commande ALM_.CLR-CMD-PDU ou du bit cmd_ctrl.alm_clr dans une CMD-POU, ce
bit doit étre missa\0 (d_war = 0)

cmdRdy
Ce champ" binaire doit indiquer I'état de progression de la commande de
I'esclave FDC.

Ce bit a la méme signification que RSP1_PDU.status.cmdRdy.

0: occupé avec exécution de commande en cours;

1: prét pour la nouvelle commande.

alm_clr_cmp

Ce champ binaire doit indiquer I'état d'exécution du processus de libération d'alarme.
0: Libération d'alarme/avertissement non terminée;
1: Libération d'alarme/avertissement terminée.

rcmd_id
Ce champ doit étre un code clé permettant d'indiquer a quelle commande correspond la
PDU de réponse, en écho au cmd_id de la PDU de commande correspondante.

La plage de valeurs est comprise entre 0 et 3.
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cmd_alm
Ce champ doit notifier un code d'alarme en cas de commande anormale.

La signification de chaque code doit étre la suivante:

'00'H: Normal;

'01'H: Avertissement sur données en dehors de la plage;
'02'H a '07'H: réservé aux codes d'avertissement;

'08'H: Alarme sur absence de prise en charge;

'09'H: Alarme sur données en dehors de la plage;

'0A'H: Alarme sur condition d'exécution de commande anormale;
'0B'H: Alarme sur combinaison de sous-commande anormale;
'0OC'H: Alarme sur phase anormale;
'OD'H a '0F'H: réservé aux codes d'alarme;
comm_alm
Ce champ doit notifier un code d'alarme pour I'état d'erreur de communication.
La signification de chaque code doit étre la suivante:

'00'H: Normal,

'01'H: Avertissement sur FCS anormale;
'02'H: Avertissement sur réception anormale;
'03'H a '07'H: réservé a l'avertissement;
'08'H: Alarme sur FCS anormale;

'09'H: Alarme sur réception anormale;
'0A'H a 'OF'H: réservé a l'alarme.

4.2.3 PDU du service de messagerie

_MSGHEQ-PDU ::= SEQUENCE { responder Unsigned8,
funcCode BIT STRING SIZE (7),
reserve1l BIT STRING SIZE (1),
extAddress Unsigned8,
reserve2 OCTET STRING (‘00'H),
requestData OCTET STRING SIZE (4..4092)}
| SEQUENCE { requestUData OCTET STRING SIZE (8..4096)}
_MSGHRSP<PDU ::= SEQUENCE { responder Unsigned8,
funcCode BIT STRING SIZE (7),
errorFlag BIT STRING SIZE (1),

extAddress Unsigned8,
reserve OCTET STRING (‘00’H),
responseData OCTET STRING SIZE (4..4092)}
| SEQUENCE { responseUData OCTET STRING SIZE (8..4096)}
a) champ responder

responder
Ce champ doit contenir I'adresse de nceud de destination ou le répondeur du message.

Ce champ doit étre codé en type de données Unsigned8 avec la plage de valeurs suivante:

— 'O0'H: Réserveé;
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— '01'H: appareil maitre C1;
— '02'H: appareil maitre C2;
— '03'H a 'EF'h: Appareil esclave;
— 'FO'H a 'FF'H: réservé.
b) champ funcCode
funcCode
Ce champ doit contenir le code indiquant la fonction du message.

La plage de codes doit &tre comprise entre '00'H et '7F'H.

c) chfmp errorFlag

errorklag
Ce chpmp doit indiquer I'état de réponse du message. La valeur 0 doit étre attribuée po
réponge normale et la valeur 1 pour une réponse anormale.

— | 0: réponse normale;

— | 1: réponse erronée.

d) chpmp extAddress
extAddress

ir une

Ce champ doit contenir la sous-adresse représentant un sous<appareil lorsque le nogud de

destinjation est un appareil intégré a au moins deux sous-appareils.

Ce chlamp doit étre codé en type de données Unsigned8 avec la plage de valeurs cor
entre |00'H et 'FE'H. Le code 'FF'H est réservé.

e) chpmps requestData et respondeData

requestData et responseData

Ces champs doivent contenir les SDU quitpeuvent étre définies par l'utilisateur pour ¢
code gle fonction. Un exemple d'ensemble’de commandes de message utilisateur pour le
de forjction est présenté ci-aprés: '42'Hest présenté a I'Annexe C.

4.3 |Définitions détaillées des, FDCService-PDU

4.3.1 Type de PDU abrégeé

4.3.1.1 Commandeé et réponse NOP

NOP pymbolise une‘commande "No OPeration" (pas d'opération). A la réception de
commjande, l'esclave ne doit rien faire, sauf répondre a une commande NOP-RSP1

indiqujant les.derniers état et alarme.

_NOP-CMDA=PDU ::=_CMD1-PDU ( WITH COMPONENTS {..., cmd (nop) })

nprise

haque
code

cette
-PDU

NOP-RSP4-PBY NQD4 OO LTl S D AN AT ¢ ) Y
_ -RSFT=F DU RS T DO W SOV ONENTS -, rema(nop) )

4.3.1.2 Commande et réponse PRM_RD

PRM_RD symbolise une commande "parameter-read" (lecture de paramétre). A la réception
de cette commande, I'esclave doit lire une valeur de parameétre spécifiée dans le champ

PRM_RD-RSP1-PDU.parameter et doit y répondre

_PRM_RD-CMD1-PDU ::=_CMD1-PDU ( WITH COMPONENTS
{..., cmd (prm_rd),
pduBody (cmdBody _ PRM_RD-CMD1Body) } )
_PRM_RD-CMD1Body ::= SEQUENCE({ reserve1 OCTET STRING SIZE (3),
pNo Unsigned16,
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pSize Unsigned8,
reserve2 OCTET STRING SIZE (8) }

_PRM_RD-RSP1-PDU ::= _RSP1-PDU ( WITH COMPONENTS

{..., rcmd (prm_rd),
pduBody (rspBody _PRM_RD-RSP1Body) } )

_PRM_RD-RSP1Body ::= SEQUENCE { pNo Unsigned16,

pSize Unsigneds,
parameter OCTET STRING SIZE (8) }

a) champ pNo

pNo

La pla

b) chpmp pSize

pSize
Ce champ doit contenir la taille du parametre en octets.

La pla

c) champ parameter

para

Ce chpmp doit contenir les données lues correspondant au champ pNo. La taille des do
la strycture des données et leur signification peuvent\dépendre du champ pNo.

4.3.1.

PRM_|[WR symbolise une commande "parameter-write" (écriture de paramétre). A la réc

de ce

Ce chel:mp doit contenir le nombre de paramétres a lire.

je de valeurs doit étre comprise entre 0 et 65 535.

je de valeurs doit étre comprise entre 0 et 255.

eter

B Commande et réponse PRM_WR

te commande, l'esclave doit écrir€,une valeur de paramétre spécifiée dans le

hnées,

eption
hamp
de la

PRM_[WR-CMD1-PDU.parameter et doit répondre en écho pour signaler I'exécution
commjande.
_PRM_WR-CMD1-PDU 1= _GMDBT-PDU ( WITH COMPONENTS

{..., cmd (prm_wr),

pduBody (cmdBody PRM_WR-CMD1Body) })

_PRM_WR-CMD1Body ::= SEQUENCE { reserve OCTET STRING SIZE (3),

pNo Unsigned16,

pSize Unsigned8,

parameter OCTET STRING SIZE (8) }
_PRM_WR-RSP1-PDU ::= _RSP1-PDU (WITH COMPONENTS

1., rcmd (prm_wr),

pduBody (rspBody _PRM_WR-RSP1Body) } )
_PRM_WR-RSP1Body ::= SEQUENCE { pNo Unsigned16,

pSize Unsigned8,

parameter OCTET STRING SIZE (8) }
a) champ pNo
pNo

Ce champ doit contenir le nombre de paramétres a écrire.

La pla
b) ch

ge de valeurs doit étre comprise entre 0 et 65 535.

amp pSize
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pSize

Ce champ doit contenir la taille du paramétre en octets.
La plage de valeurs doit étre comprise entre 0 et 255.

c) champ parameter
parameter

Ce champ doit contenir les données a écrire correspondant au champ pNo. La taille des
données, la structure des données et leur signification peuvent dépendre du champ pNo.

4.3.1.4 Commande ID_RD et réponse

ID_RD symbolise une commande "device-ID-read" (lecture d'ID d'appareil). A la récept
cette commande, l'esclave doit lire une partie d'un élément spécifié dans les inform

on de
ptions

relati\:l'es a l'appareil dans le champ ID_RD-RSP1-PDU.idData et doit y répondre. La

tique et les types de données des informations relatives a l'appareil peuvent dégendre

séma
du mqdele d'appareil, sauf idCode: 0, qui doit spécifier les informations relatives au modéle
d'appareil.
_ID_RQ-CMD1-PDU ::= _CMD1-PDU (WITH COMPONENTS
{..., cmd (id_rd),
pduBody (cmdBody _ID_RD<CMDBody) })
_ID_RO-CMD1Body ::= SEQUENCE { reserve1 OCTET STRING SIZE (3),

idCode Unsigneds,
idOffset Unsigned8,
idSize Unsigneds,
reserve2 ~»OCTET STRING SIZE (8)}
_ID_RO-RSP1-PDU :»=_RSP1-PDU (WITH €OMPONENTS
{-e».rcmd (id_rd),
pduBody (rspBody _ID_RD-RSPBody) } )
_ID_RO-RSP1Body ::= SEQUENCE { idCode Unsigned8,
idOffset Unsigned8,
idSize Unsigned8,
idData OCTET STRING SIZE (8) }
a) chpmp idCode

idCode
Ce champ doit cantenir le code d'ID d'appareil a lire.

La plage de.valeurs doit &tre comprise entre 0 et 255.

— | "00’H: modele d'appareil;

— '01'H a 'FF'H: réservé.
b) champ idOffset

idOffset
Ce champ doit contenir I'adresse de décalage de I'ID d'appareil a lire.

La plage de valeurs doit &tre comprise entre 0 et 255.

c) champ idSize

idSize

Ce champ doit contenir la taille de lecture en octets de I'ID d'appareil.

La plage de valeurs doit é&tre comprise entre 0 et 255.

d) champ idData
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idData
Ce champ doit contenir les données lues correspondant au champ idCode. La taille des
données, la structure des données et leur signification peuvent dépendre du champ idCode.

4.3.1.5 Commande CONFIG et réponse

CONFIG symbolise une commande "configure-device" (configurer appareil). A la réception de
cette commande, Il'esclave doit activer un ensemble de paramétres sur la RAM mise a jour
avec une commande PAR_WR, puis doit répondre pour signaler I'exécution de la commande.

_CONF

_CONF

_CONH
a) ch

config_mode

Ce ch

Ce ch

4.3.1.
ALM

commiande, l'esclave doit lire un ensémble de données d'alarme comprenant les déts

I'état
répon

peuvent dépendre du modéle-d'appareil.

IG-CMD1-PDU ::=_CMD1-PDU (WITH COMPONENTS

T ca(eontigy);
pduBody (cmdBody _ CONFIG-CMD1Body) })
|G-CMD1Body ::= SEQUENCE { reserve1 OCTET STRING SIZE (3),
config_mode Unsigned8 { pActive (0),
reserve2 OCTET STRING SIZE (10) }
IG-RSP1-PDU 2= _RSP1-PDU (WITH COMPONENTS {..., rcmd (configy.}.)
pmp config_mode

amp doit contenir le mode de configuration de I'appareil.

amp doit étre codé en type de données Unsigned8 avee'la plage de valeurs suivan

pActive ('00'H): pour procéder a un nouveau) calcul avec les paramétres
configuration;
'01'H a 'FF'H: réservé.

a

J Commande ALM_RD et réponse
RD symbolise une commande "alarm-read" (lecture d'alarme). A la réception de

H'alarme et d'avertissement dans le champ ALM_RD-RSP1-PDU.alm_data, puis
ire avec ces éléments. La'sémantique et les types de données du champ alm

_ALM_RD-CMD1-PDU 1= _CMD1-PDU (WITH COMPONENTS
{..., cmd (alm_rd),
pduBody (cmdBody _ALM_RD-CMD1Body) } )
_ALM_RD-CMD1BédYy ::= SEQUENCE { reserve1 OCTET STRING SIZE (3),
alm_rd_mode Unsigned8 { currentAlm (0)},
reserve2 OCTET STRING SIZE (10) }
_ALM_RD=RSP1-PDU = _RSP1-PDU (WITH COMPONENTS
{..., rcmd (alm_rd),
pduBody (rspBody _ALM_RD-RSP1Body) } )
_ALM_RD-RSP1Body ::= SEQUENCE { alm_data Unsigned8 { currentAlm (0)},
alm_data OCTET STRING SIZE (10) }
a) champ alm_rd_mode

alm_rd_mode

Ce ch

amp doit contenir le mode de lecture d'alarme.

et la

cette
ils de
il doit
_data

Ce champ doit étre codé en type de données Unsigned8 avec la plage de valeurs suivante:

b) ch

currentAlm ('00'H): lire I'état d'alarme/avertissement en cours;
01'H a 'FF'H: réservé.
amp alm_data
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alm_data
Ce champ doit contenir I'état d'alarme lu correspondant au champ alm_rd_mode.

4.3.1.7 Commande et réponse ALM_CLR

ALM_CLR symbolise une commande "alarm-clear" (annulation d'alarme). A la réception de
cette commande, l'esclave doit annuler I'état d'alarme et d'avertissement interne, puis il doit
répondre pour signaler I'exécution de la commande.

Avec cette commande, on ne peut pas remédier a la cause de I'alarme ou de l'avertissement.
Il convient de l'utiliser aprés avoir résolu les causes ou problémes réels afin de rétablir I'état
normatde+tappare-

_ALM_CLR-CMD1-PDU

_CMD1-PDU (WITH COMPONENTS
{..., cmd (alm_clr),
pduBody (cmdBody _ALM_CLR-CMDBody) })

_ALM_fLR-CMD1Body SEQUENCE { reserve1 OCTET STRING SIZE (3),

alm_clr_mode Unsigned8 { cAlmClear(0),},
reserve2 OCTET STRING SIZE (10) }

_ALM_CLR-RSP1-PDU _RSP1-PDU (WITH COMPONENTS

{..., rcmd (alm_clr),
pduBody (rspBody _AlKM*CLR-RSP1Body) } )
_ALM_CLR-RSP1Body ::= SEQUENCE { alm_clr_mode Unsigned8 { cAlmClear(0) },
reserve OCTETWSTRING SIZE (10) }
a) chpmp alm_clr_mode
alm_glr_mode
Ce chpmp doit contenir le mode d'annulation‘d'alarme.
Ce chpmp doit étre codé en type de donn€es Unsigned8 avec la plage de valeurs suivante:

— | cAlImClear ('00'H): annuler I'état d'alarme/avertissement en cours;
— | '01'H a 'FF'H: réservé.
4.3.1.8 Commande SYNC_SET et réponse

SYNC_SET symbolise(une commande "set into synchronous-state" (définir a I'état synchrone).
A la téception de_cette commande, I'esclave doit basculer la PM esclave (FDCPM{S) de
I'état $2: AsyncCenhected a I'état S3: SyncConnected. A la réception de la réponse, le maitre
doit, de la méme maniére, basculer la PM maitre (FDCPM-M) de I'état S2: AsyncConnefted a
I'état $3: SyncConnected. Voir 8.2.4 pour plus de détails.

_SYNC| SET-CMD1-PDU ::=_CMD1-PDU (WITH COMPONENTS {..., cmd (sync_set) } )
_SYNC_SET-RSPT-PDU = _RSPT-PDU (WITH COMPONENTS {..., rcmd (Sync_set) )

4.3.1.9 Commande CONNECT et réponse

Dans le cadre de I'échange de cette commande et de la réponse, le maitre et l'esclave
doivent établir une connexion FDC AR. A cet instant, certaines options ou certains
parameétres de communication peuvent étre spécifiés avec les PDU. lls doivent assurer la
transition de chaque PM (FDCPM-M et FDCPM-S). Voir 8.2.4 et 8.2.5 pour plus de détails.

_CONNECT-CMD1-PDU ::=_CMD1-PDU (WITH COMPONENTS
{..., cmd (connect),
pduBody (cmdBody _ CONNECT-CMD1Body) })
_CONNECT-CMD1Body ::= SEQUENCE { reserve1 OCTET STRING SIZE (3),
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ver Unsigned8,
com_mod SEQUENCE {
reserve1l BIT STRING SIZE (1),
syncmode BIT STRING SIZE (1),
dtmode BIT STRING SIZE (2),
reserve2 BIT STRING SIZE (3),
subcmd BIT STRING SIZE (1) },
com_time Unsigned8,
reserve2 OCTET STRING SIZE (8) }
_CONNECT-RSP1-PDU 1= _RSP1-PDU (WITH COMPONENTS

{..., rcmd (connect),
pduBody (rspBody CONNECT-RSP1Body) } )
_CONNECT-RSP1Body ::= SEQUENCE { ver Unsigned8,
com_mod SEQUENCE {
reservel BIT STRING SIZE (1),
syncmode BIT STRING SIZE (1),
dtmode BIT STRING SIZE (2),
reserve2 BIT STRING SIZE (3),
subcmd BIT,STRING SIZE (1) },
com_time Unsigned8,

reserve  OQCTET STRING SIZE (10)}

a) chpmp com_mod
com_mod
Ce chpmp doit contenir plusieurs modes relatifs a la communication dans la connexion.

syncmode

Ce champ binaire dojtiindiquer le mode de communication.
0: état de communication asynchrone;
1: étatdé communication synchrone.

dtmode

Ce champ:binaire doit indiquer le mode de transfert.

Ce.chiamp doit contenir la plage de valeurs ci-dessous.

'00'H: mode de transfert unique;

'01'H: mode de transfert double;
02'H a '03'H: réservé.
subcmd
Ce champ binaire doit préciser l'utilisation ou pas de la sous-commande.
0: Champ de sous-commande désactivé;
1: Champ de sous-commande activé.
b) champ com_time

com_time
Ce champ doit contenir la durée de cycle de communication sous la forme d'un multiple de la durée de
cycle de transmission.

La plage de valeurs doit &tre comprise entre 0 et 255.
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4.3.1.10 Commande DISCONNECT et réponse

Dans le cadre de I'échange de cette commande et de la réponse, le maitre et I'esclave
doivent libérer une connexion FDC AR et les options de communication spécifiées doivent
étre réinitialisées. lls doivent assurer la transition de chaque PM (FDCPM-M et FDCPM-S).
Voir 8.2.4 et 8.2.5 pour plus de détails.

_DISCONNECT-CMD1-PDU  ::= _CMD1-PDU (WITH COMPONENTS {..., cmd (disconnect) } )
_DISCONNECT-RSP1-PDU  ::= _RSP1-PDU (WITH COMPONENTS {..., rcmd (disconnect) })

4.3.1.11__Commande PPRM RD et réponse

PRM_|RD symbolise une commande "PROM-parameter-read" (lecture de paramétre.PRQM). A
la réception de cette commande, I'esclave doit lire un paramétre spécifié sur@ E2PROM ou
dans [la mémoire non volatile dans le champ PPRM_RD-RSP1-PDU.parameter et Hdoit y
réponfire

_PPRM_RD-CMD1-PDU 1= _CMD1-PDU (WITH COMPONENTS
{...,cmd (pprm_rd),
pduBody (cmdBody _PPRM_RB-CMD1Body) } )
_PPRM_RD_CMD1Body ::= SEQUENCE({ reserve1 OCTET STRING.SIZE (3),
pNo Unsigned16,
pSize Unsigneds,
reserve2 OCTEJ/STRING SIZE (8)}
_PPRM_RD-RSP1-PDU ::=_RSP1-PDU (WITH COMPONENTS
{..., recmdc(pprm_rd),
pduBody (rspBody _PPRM_RD-RSP1Body) } )
_PPRM_RD-RSP1Body ::= SEQUENCE {.pNo* Unsigned16,
pSize Unsigned8,
parameter OCTET STRING SIZE (8) }
a) chpmp pNo

pNo
Ce champ doit contenir le nombre de paramétres a lire.

La plage de valeurs ddit €tre comprise entre 0 et 65 535.

b) chpmp pSize

pSize
Ce champ dait contenir la taille du parameétre en octets.

La pIaJp de valeurs doijt étre comprise entre 0 et 255

c) champ parameter

parameter
Ce champ doit contenir les données correspondant au champ pNo. La taille des données, la
structure des données et leur signification peuvent dépendre du champ pNo.

4.3.1.12 Commande PPRM_WR et réponse

PRM_WR symbolise une commande "PROM-parameter-write" (lecture de paramétre PROM).
A la réception de cette commande, I'esclave doit écrire une valeur de paramétre spécifiée
dans le champ PPRM_WR-CMD1-PDU.parameter dans la mémoire E2PROM ou la mémoire
non volatile, puis il doit répondre en écho pour signaler I'exécution de la commande.

_PPRM_WR-CMD1-PDU ::= _CMD1-PDU (WITH COMPONENTS
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{..., cmd (pprm_wr),
pduBody (cmdBody _ PPRM_WR-CMD1Body) } )

_PPRM_WR_CMD1Body ::= SEQUENCE { reserve OCTET STRING SIZE (3),

pNo Unsigned16,
pSize Unsigneds,
parameter OCTET STRING SIZE (8) }

_PPRM_WR-RSP1-PDU ::= _RSP1-PDU (WITH COMPONENTS

{..., rcmd (pprm_wr),

pduBody (rspBody _PPRM_WR-RSP1Body) } )

_PPRM

WR-RSP1Body ::= SEQUENCE { pNo Unsigned16,
pSize Unsigneds,
parameter OCTET STRING SIZE (8) }

a) chpmp pNo

pNo

Ce champ doit contenir le nombre de paramétres a écrire.

La plage de valeurs doit étre comprise entre 0 et 65 535.

b) chpmp pSize

pSize

Ce champ doit contenir la taille du parameétre en octets.

La plage de valeurs doit &tre comprise entre 0 et 255.

c) chpmp parameter

paranpeter

Ce ch
donné

4.3.2

Type de PDU long

4.3.2.1 Commande NOP gt'réponse

amp doit contenir les données a écrire correspondant au champ pNo. La taill
es, la structure des données et leursignification peuvent dépendre du champ pNo

le des

Voir 4,3.1.1.
_NOP-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS {..., cmd (nop) } )
_NOP-RSP2-PDU ::= _RSP2-PDU (WITH COMPONENTS {..., rcmd (nop) } )
4.3.2.p Commande PRM_RD et réponse
Voir 413x172.
_PRM_RD-CMD2-PDU ::= _CMD2-PDU ( WITH COMPONENTS

{...,cmd (prm_rd),

pduBody (cmdBody _PRM_RD-CMD1Body) } )

_PRM_RD-RSP2-PDU ::= _RSP2-PDU ( WITH COMPONENTS

{..., rcmd (prm_rd),
pduBody (rspBody _PRM_RD-RSP1Body) } )

4.3.2.3 Commande PRM_WR et réponse

Voir 4

3.1.3.

_PRM_WR-CMD2-PDU ::= _CMD2-PDU ( WITH COMPONENTS
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{..., cmd (prm_wr),
pduBody (cmdBody _.PRM_WR-CMD1Body) } )
_PRM_WR-RSP2-PDU 2= _RSP2-PDU (WITH COMPONENTS
{..., rcmd (prm_wr),

pduBody (rspBody _PRM_WR-RSP1Body) } )

4.3.2.4 Commande ID_RD et réponse

Voir 4.3.1.4.

_ID_RO-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS
{..., cmd (id_rd),
pduBody (cmdBody _ID_RD-CMDBody) })
_ID_RQ-RSP2-PDU ::= _RSP2-PDU (WITH COMPONENTS
{..., rcmd (id_rd),
pduBody (rspBody _ID_RD-RSPBody)¥.)

4.3.2.5 Commande CONFIG et réponse

Voir 4{3.1.5.
_CONHIG-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS
{..., cmd (config),
pduBody\(cmdBody _ CONFIG-CMD1Body) })
_CONFHIG-RSP2-PDU ::= _RSP2-PDU (WITH GOMPONENTS {..., rcmd (config) } )

4.3.2.6 Commande ALM_RD et réponse

Voir 4/3.1.6.
_ALM_RD-CMD2-PDU ;= _CMD2-PDU (WITH COMPONENTS
{..., cmd (alm_rd),
pduBody (cmdBody _ALM_RD-CMD1Body) } )
_ALM_RD-RSP2-PDU ::= _RSP2-PDU (WITH COMPONENTS

{..., rcmd (alm_rd),

pduBody (rspBody _ALM_RD-RSP1Body) } )

4.3.2. 77— Commrande ALM_CiLtRetréponse

Voir 4.3.1.7.
_ALM_CLR-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS
{..., cmd (alm_clr),
pduBody (cmdBody _ALM_CLR-CMDBody) })
_ALM_CLR-RSP2-PDU ::= _RSP2-PDU (WITH COMPONENTS

{..., rcmd (alm_clr),

pduBody (rspBody _ALM_CLR-RSP1Body) } )
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4.3.2.8 Commande SYNC_SET et réponse

Voir 4.3.1.8.
_SYNC_SET-CMD2-PDU ;= _CMD2-PDU (WITH COMPONENTS {..., cmd (sync_set) } )
_SYNC_SET-RSP2-PDU = _RSP2-PDU (WITH COMPONENTS {..., rcmd (sync_set) })

4.3.2.9 Commande CONNECT et réponse

Voir 4.3.1.9.
_CONNECT-CMD2-PDU ::=_CMD2-PDU (WITH COMPONENTS
{..., cmd (connect),
pduBody (cmdBody _ CONNECT-CMD1Body) } )
_CONNECT-RSP2-PDU ::= _RSP2-PDU (WITH COMPONENTS

{..., rcmd (connect),

pduBody (rspBody _CONNECT-RSP#Bedy) } )

4.3.2.10 Commande DISCONNECT et réponse

Voir 4,3.1.10.
_DISCQNNECT-CMD2-PDU  ::= _CMD2-PDU (WITH COMPONENTS {..., cmd (disconnect) } )
_DISCQNNECT-RSP2-PDU  ::= _RSP2-PDU (WITH COMPONENTS {..., rcmd (disconnect) })

4.3.2.11 Commande PPRM_RD et réponse

Voir 4{3.1.11.
_PPRM_RD-CMD2-PDU 1= _CMD2-PDU (WITH COMPONENTS

{..., cmd (pprm_rd),

pduBody (cmdBody _PPRM_RD-CMD1Body) } )
_PPRM_RD-RSP2-PDU > _RSP2-PDU (WITH COMPONENTS

{..., rcmd (pprm_rd),
pduBody (rspBody _PPRM_RD-RSP1Body) } )

4.3.2.12 ~Commande PPRM_WR et réponse

Voir 4{3:»1712.
_PPRM_WR-CMD2-PDU ::= _CMD2-PDU (WITH COMPONENTS
{..., cmd (pprm_wr),
pduBody (cmdBody _ PPRM_WR-CMD1Body) } )
_PPRM_WR-RSP2-PDU ::= _RSP1-PDU (WITH COMPONENTS

{..., rcmd (pprm_wr),

pduBody (rspBody _PPRM_WR-RSP1Body) } )

4.3.3 Type de PDU amélioré
4.3.31 Commande NOP et réponse

Voir 4.3.1.1.
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_NOP-CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS{..., cmd (nop) } )
_NOP-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS {..., rcmd (nop) } )

4.3.3.2 Commande PRM_RD et réponse

Voir 4.3.1.2.
_PRM_RD-CMD3-PDU ::=_CMD3-PDU (WITH COMPONENTS
{..., cmd (prm_rd),
pduBody (cmdBody PRM_RD-CMD3Body) } )
_PRM_RD-CMD3Body ::= SEQUENCE{ pNo Unsigned16,
pSize Unsigneds,
reserve OCTET STRING SIZE (1|9|25|41|57)}
_PRM_RD-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (prm_rd),
pduBody (rspBody _PRM_RD-RSP3Body) } )
_PRM_RD-RSP3Body ::= SEQUENCE { pNo Unsigned16,

pSize Unsigned8,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0|8]|24]40|56) }

4.3.3.8 Commande PRM_WR et réponse

Voir 4{3.1.3.
_PRM_WR-CMD3-PDU ::= _CMD3-PDU (WHTH COMPONENTS

{..., cmd (prm_wr),

pduBody (cmdBody _. PRM_WR-CMD3Body) } )

_PRM_WR-CMD3Body 2= SEQUENCE { pNo Unsigned16,

pSize Unsigneds,

reserve OCTET STRING SIZE(1),

parameter OCTET STRING SIZE (0|8|24|40|56) }
_PRM_WR-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS

{..., rcmd (prm_wr),

pduBody (rspBody _PRM_WR-RSP3Body) })
_PRM_WR-RSP3Body ::= SEQUENCE { pNo Unsigned16,

Ir\Qi7n | IncignndR’

reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0|8[24[40|56) }

4.3.3.4 Commande ID_RD et réponse

ID_RD symbolise une commande "device-ID-read" (lecture d'ID d'appareil). A la réception de
cette commande, l'esclave doit lire une partie d'un élément spécifié dans les informations
relatives a l'appareil dans le champ ID_RD-RSP3-PDU.idData et doit y répondre. La
sémantique et les types de données des informations relatives a I'appareil peuvent dépendre
du modéle d'appareil (voir Annexe B).

_ID_RD-CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS
{..., cmd (id_rd),
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pduBody (cmdBody _ID_RD-CMD3Body) } )

_ID_RD-CMD3Body ::= SEQUENCE { idCode Unsigned8,

idOffcet Unsigned8,
idSize Unsigned16 ,

reserve  OCTET STRINGSIZE (0]8]|24|40|56)}

_ID_RD-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS

{..., rcmd (id_rd),

pduBody (rspBody _ID_RD-RSP3Body) } )

_ID_RD-RSP3Body ::= SEQUENCE { idCode Unsigned8,

a) ch
idCod

e

idOffcet Unsigned8,
idSize Unsigned16,

idData OCTET STRING SIZE (0|8|24]|40|56) }
amp idCode

Ce champ doit contenir le code d'ID d'appareil a lire.

La pla

'07'H

"15'H

'00'H:
'01'H:
'02'H:
'03'H:
'04'H:
'05'H:
'06'H:

"10'H:
"11'H:
"12'H:
"13'H:
"14'H:

je de valeurs doit étre comprise entre 0 et 255. Voir B.2.2.

Réservé;

Code d'ID fournisseur;

Code d'appareil ou code de modéle d'appatreil;

Version de l'appareil;

Version du fichier d'informations relatives a I'appareil;
Nombre d'adresses étendues;

Numéro de série du produit;

a 'OF'H: Réservé;

Code de profil de I'appareil pris en charge (primaire);
Version de profil de I'appareil pris en charge (primaire);
Code de profil del'appareil pris en charge (secondaire);
Version de«profil de I'appareil pris en charge (secondaire);

Code dg profil de I'appareil pris en charge (tertiaire);

: Version'de profil de I'appareil pris en charge (tertiaire);
"16'H:
"7 H:
18'H:

Cycle de transmission minimal;
Cycle de transmission maximal;

Granularité du cycle de transmission;

"19'H:
"1A'H:
"1B'H:
"1C'H:
"1D'H:

"1E'H
'20'H
'21'H
'22'H

'30'H:

'31'H

Cycle de communication minimal;

Cycle de communication maximal;

Nombre d'octets transmissibles;

Nombre d'octets transmis (paramétre en cours);
Code de profil d'appareil (paramétre en cours);

a "1F'H: Réservé;

Liste de modes de communication pris en charge;
Adresse MAC;

a '2F'H: Réservé;

Liste de commandes principales prises en charge;
a '37'H: Réserve;



https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

IEC 61158-6-24:2014 © IEC 2014 - 165 —

— '38'H: Liste de sous-commandes principales prises en charge;
— '39'H a '3F'H: Réserve;

— '40'H: Liste de parametres communs pris en charge;

— '41'H a'7F'H: Réservé;

— '80'H: Nom de l'appareil principal;

— '81'H & '8F'H: Réservé;

— '90'H: Nom du sous-appareil 1;

— '91'H a'97'H: Réserve;

'QO'Ll. \/ HI
JU LI

H Y erston-gu-sous-apparet—+

— | '99'H & '9F'H: Réservé;

— | 'AO0'H: Nom du sous-appareil 2;

— | 'A1'H a 'A7'H: Réservé;

— | 'A8'H: Version du sous-appareil 2;

— | 'A9'H a 'AF'H: Réservé;

— | 'BO'H: Nom du sous-appareil 3;

— | 'B1'H a 'B7'H: Réservé;

— | 'B8'H: Version du sous-appareil 3;

— | 'B9'H a 'BF'H: Réservé;

— | 'CO'H a 'FF'H: Réservé aux informations spécifiques au fournisseur.
b) chpmp idOffset
idOffget
Ce champ doit contenir I'adresse de décalage de }'ID d'appareil a lire.
La plage de valeurs doit étre comprise entre@ et 255.

c) chpmp idSize
idSiz
Ce champ doit contenir la taille dejlecture en octets de I'ID d'appareil.

La plage de valeurs doit étre.eomprise entre 0 et 255.

d) chpmp idData
idDat

Ce chlamp doit\‘contenir les données lues correspondant au champ idCode. La taill
données, lasirdcture des données et leur signification peuvent dépendre du champ id

Voir B.2.2(

c

4.3.3.5 Commande CONFIG et réponse
Voir 4.3.1.5. Le code de "config_mode" doit étre amélioré.

_CONFIG-CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS
{..., cmd (config),
pduBody (cmdBody _CONFIG-CMD3Body) })

des
ode.

_CONFIG-CMD3Body ::= SEQUENCE {config_mode Unsigned8 {pActive (0), pAllSave (1), pReset(2)},

reserve  OCTET STRING SIZE (3]|11|27]43|59)}
_CONFIG-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (config),
pduBody (rspBody _ CONFIG-RSP3Body) } )

_CONFIG-RSP3Body ::= SEQUENCE {config_mode Unsigned8 {pActive (0), pAllSave (1), pReset(2)},
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reserve OCTET STRING SIZE (3|11|27|43|59) }

a) champ config_mode

config_mode
Ce champ doit contenir le mode de configuration de I'appareil.

Ce

champ doit étre codé en type de données Unsigned8 avec la plage de valeurs suivante:

4.3.3.

Voir 4
étre a

_ALM_

_ALM

_ALM_

_ALM_

a)

alm_r

Ce
Ce

b)

ch

ch

ch

pActive ('00'H): pour procéder a un nouveau calcul avec les paramétres et la
configuration;

pAllSave ('01'H): pour écrire des paramétres dans la mémoire non volatile avec un lot;

pDaeni‘ ('n')'l—l)' pOour ratablir la ol de-parametres dusine:
3 t <1 L T UG H G—H-SHRe-

_RD-CMD3Body

'03'H a 'FF'H: réservé.

J Commande ALM_RD et réponse

3.1.6. Le code du champ alarm_rd_mode et du champ alm_data correspondant dpivent
meéliorés.

RD-CMD3-PDU

_CMD3-PDU (WITH COMPONENTS
{..., cmd (alm_rd),
pduBody (cmdBody _ALM RDB-CMD3Body) } )
SEQUENCE{ alm_rd_mode Unsigned{6
{ currentAlm (0), historyAlm (1),
cAlmDetail(2), hAlmDetail (3)} ,

alm_index,Uhsigned16 (0..11) ,
reserve (7;OCTET STRING SIZE (0|8]|24]40|56) }

RD-RSP3-PDU _RSP3-PDU (WITH COMPONENTS

{.(Zyrcmd (alm_rd),
pduBody (cmdBody _ID_RD-RSP3Body) })
RD-RSP3Body ::= SEQUENCE{ alm_rd_mode Unsigned16
{ currentAlm (0), historyAlm (1),
cAlmDetail (2), hAlmDetail (3)},

alm_index Unsigned16 (0..11) ,

alm_data OCTET STRING SIZE (8]|24|40|56) }
amp alm_rd._mode

d_mode
bmp doit-contenir le mode de lecture d'alarme.

bmp, doit étre codé en type de données Unsigned8 avec la plage de valeurs suivarite:

currentAlm ('00'H): lire I'état d'alarme/avertissement en cours;
historyAlm (‘01'H): lire I'historique d'alarme;

cAlmDetail ('02'H): extraire les détails des informations d'alarme/avertissement
individuelles en cours;

hAlmDetail ('03'H): extraire les détails des informations individuelles de I'historique
d'alarme;

'04'H a 'FF'H: réservé.

champ alm_index

alm_index
Ce champ doit contenir I'index de point de lecture de I'alarme/avertissement.

La plage de valeurs doit étre comprise entre 0 et 11.
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c) champ alm_data

alm_data
Ce champ doit contenir I'état d'alarme lu correspondant au champ alm_rd_mode.

4.3.3.7 Commande ALM_CLR et réponse

Voir 4

.3.1.7. Le code de "alm_clr_mode" doit &tre amélioré.

_ALM_CLR-CMD3-PDU ;= _CMD3-PDU (WITH COMPONENTS

{..., cmd (alm_clr),

pduBody (cmdBody AIM CI R-CMD3Bady) } )

_ALM_fLR-CMD3Body ::= SEQUENCE { alm_clr_mode Unsigned16 { cAlmClear (0), hAImClear(1)}s
reserve OCTET STRING SIZE (2]|10|26|42|58)}
_ALM_fLR-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (alm_clr),
pduBody (rspBody _ALM_CLR-RSP3Body) } )
_ALM_CLR-RSP3Body ::= SEQUENCE { alm_clr_mode Unsigned16 { cAImCleanr(0), hAlmClear(1)},
reserve OCTET STRING SIZE (2|10]26|42|58)}
a) chpmp alm_clr_mode
alm_glr_mode
Ce chpmp doit contenir le mode d'annulation d'alarme.
Ce chpmp doit étre codé en type de données Unsigned8)avec la plage de valeurs suivan
— | cAlImClear ('00'H): annuler I'état d'alarme/avertissement en cours;
— | hAImClear (‘01'H): annuler I'historique dtalarme;
— | '02'H a 'FF'H: réservé.
4.3.3.8 Commande SYNC_SET et réponse
Voir 4{3.1.8.
_SYNC| SET-CMD3-PDU ::= _(CMD3-PDU (WITH COMPONENTS{..., cmd (sync_set) } )
_SYNC| SET-RSP3-PDU %= _RSP3-PDU (WITH COMPONENTS {..., rcmd (sync_set) } )
4.3.3.9 Commande CONNECT et réponse
Voir 4[3.1.9. lkLexchamp de "profile_type" doit étre amélioré.
_CONNECT‘CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS
{..., cmd (connect),
pduBody (cmdBody _CONNECT-CMD3Body) })
_CONNECT-CMD3Body ::= SEQUENCE { ver Unsigned8,

com_mod SEQUENCE {
reserve1l BIT STRING SIZE (1),
syncmode BIT STRING SIZE (1),
dtmode BIT STRING SIZE (2),
reserve2 BIT STRING SIZE (3),
subcmd BIT STRING SIZE (1) },

com_time Unsigned8

profile_type Unsigned8

reserve  OCTET STRING SIZE (0]8|24]40|56) }
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_CONNECT-RSP3-PDU 1= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (connect),
pduBody (rspBody _CONNECT-RSP3Body) } )
_CONNECT-RSP3Body ::= SEQUENCE { ver Unsigned8,
com_mod SEQUENCE {
reserve1l BIT STRING SIZE (1),
syncmode BIT STRING SIZE (1),
dtmode BIT STRING SIZE (2),
reserve2 BIT STRING SIZE (3),
subcmd BIT STRING SIZE (1) },

com_time Unsigned8

profile_type Unsigned8

reserve  OCTET STRING SIZE (0|8|24|40|56)}
a) chpmp profile_type

profile_type

Ce chpmp doit contenir le code de profil d'appareil a utiliser. Comme-\pour le profil d'appareil,
voir 4|4 et Annexe A.

La pldge de valeurs doit étre comprise entre 0 et 255.

4.3.3.10 Commande DISCONNECT et réponse

Voir 4/3.1.10.
_DISCONNECT-CMD3-PDU  ::= _CMD3-PDU (WITH COMPONENTS {..., cmd (disconnect) } )
_DISCONNECT-RSP3-PDU  ::= _RSP3-PDU (WITH COMPONENTS {..., rcmd (disconnect) } )

4.3.3.11 Commande PPRM_RD etréponse

Voir 4{3.1.11.
_PPRM_RD-CMD3-PDU ::=*CMD3-PDU (WITH COMPONENTS
{..., cmd (pprm_rd),
pduBody (cmdBody _PPRM_RD-CMD3Body) })
_PPRM_RD_CMD3B6dy: ::= SEQUENCE{ pNo Unsigned16,
pSize Unsigned8
reserve  OCTET STRING SIZE (1]|9|25|41|57)}
_PPRM_RD-RSP3-PDU ::= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (pprm_rd),
pduBody (rspBody _PPRM_RD-RSP3Body) })
_PPRM_RD-RSP3Body ::= SEQUENCE { pNo Unsigned16,

pSize Unsigned8,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0]8|24|40|56) }

4.3.3.12 Commande PPRM_WR et réponse
Voir 4.3.1.12.

_PPRM_WR-CMD3-PDU ::= _CMD3-PDU (WITH COMPONENTS
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{..., cmd (pprm_wr),
pduBody (cmdBody _ PPRM_WR-CMD3Body) } )

_PPRM_WR_CMD3Body SEQUENCE { pNo Unsigned16,

pSize Unsigned8,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0|8|24]40|56) }

_PPRM_WR-RSP3-PDU _RSP3-PDU (WITH COMPONENTS

{..., rcmd (pprm_wr),
pduBody (rspBody _PPRM_WR-RSP3Body) } )
SEQUENCE { pNo Unsigned16,

_PPRM_WR-RSP3Body

pSize Unsigneds8,
reserve OCTET STRING SIZE(1),
parameter OCTET STRING SIZE (0|8|24]40]56) }

4.3.3.13 Commande MEM_RD et réponse

MEM |RD symbolise une commande "memory-read" (lecture dermémoire). A la réception de
cette commande, l'esclave doit lire un bloc de mémoire virtuelle spécifiée dans le ghamp
MEM |RD-RSP3-PDU.data et doit y répondre.

Comme pour la mémoire virtuelle, voir Annexe A.

_MEM_|RD-CMD3-PDU 1= _CMD3-PDU (WITH COMPONENTS
{..., cmdAmem_rd),
pduBody (cmdBody _MEM_RD-CMD3Body) })

_MEM_[RD-CMD3Body ::=SEQUENCE { reserve OCTET STRING,

mMode SEQUENCE {
data_type BIT STRING SIZE (4),
mode BIT STRING SIZE (4) }

mSize Unsigned16,

mAddress Unsigned32,

reserve OCTET STRING SIZE (4]20]36|52)}

_MEM_|[RD-RSP3-PDU _RSP3-PDU (WITH COMPONENTS

{..., rcmd (mem_rd),
pduBody (rspBody _MEM_RD-RSP3Body) } )
SEQUENCE { reserve OCTET STRING,

mMode SEQUENCE {

_MEM _|RD-RSP3Body

data_type BIT STRING SIZE (4),

mode BIT STRING SIZE (4) },
mSize Unsigned16,
mAddress Unsigned32,
data OCTET STRING SIZE (4]20]36|52) }

a) champ mMode

mMode
Ce champ doit contenir le mode de lecture de la mémoire.
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data_type

Ce champ binaire contient un type de mémoire faisant office de source pour la

lecture.
'00'H: Réservé;
'01'H: Mémoire volatile;
'02'H: Mémoire non volatile;
'03'H a 'FF'H: réservé.
mode

b) ch

mSize

Ce ch
La pla

c) ch
mAdd
Ce ch
La pla

d) ch

data
Ce ch
spécif]

4.3.3.

MEM |
cette

champ MEM*WR-CMD3-PDU.data vers la mémoire, et il doit répondre en écho pour si

'exéc

Cechampbinairecontienttetype-desdonnées—spécifitesdanstamemoire—ati
'00'H: Réservé;
'01'H: Integers;
'02'H: Integer16;
'03'H: Integer32;
'04'H: Integer64;
'05'H a 'FF'H: réservé.

amp mSize

bmp doit contenir la quantité de données a lire dans la mémoire.

je de valeurs doit étre comprise entre 0 et 20.

amp mAddress

ress

bmp doit contenir I'adresse de début«de la mémoire a lire.

je de valeurs doit étre comprise entre 0 et 'FFFF FFFF'H.

amp data

amp doit contenir les ‘données lues avec les champs mMode, mSize et mAdg

es.

14 Commande MEM_WR et réponse

WR symbglise une commande "memory-write" (écriture de mémoire). A la récept
commande, I'esclave doit écrire un bloc de valeurs spécifiées de mémoire virtue

Litieh de la commande.

dress

on de
lle du
Jnaler

Comme pour la mémoire virtuelle, voir Annexe A.

_MEM_WR-CMD3-PDU ::=_CMD3-PDU (WITH COMPONENTS

{..., cmd (mem_wr),

pduBody (cmdBody _MEM_RD-CMD3Body) } )

_MEM_WR-CMD3Body ::=SEQUENCE { reserve OCTET STRING,

mMode SEQUENCE {
data_type BIT STRING SIZE (4),
mode BIT STRING SIZE (4) },
mSize Unsigned16,
mAddress Unsigned32,
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data OCTET STRING SIZE (4|20|36|52) }
_MEM_WR-RSP3-PDU 1= _RSP3-PDU (WITH COMPONENTS
{..., rcmd (mem_wr),
pduBody (rspBody _MEM_RD-RSP3Body) } )
_MEM_WR-RSP3Body ::=SEQUENCE { reserve OCTET STRING,
mMode SEQUENCE {
data_type BIT STRING SIZE (4),

mode BIT STRING SIZE (4) },
mSize Unsigned16,
mAddress Unsigned32
data OCTET STRING SIZE (4]20|36|52) }
a) chpmp mMode
mMode
Ce chpmp doit contenir le mode d'écriture de la mémoire.
data_type
Ce champ binaire doit contenir un type de mémoire de-destination dans lafuelle
écrire.

'00'H: Réservé,;
'01'H: Mémoire volatile;
'02'H: Mémoire non volatile;
'03'H a 'FF'H: réservé.
mode
Ce champ binaire doit contenir le type des données spécifiées dans la mémoird dans
laquelle écrire.
'00'H: Réservé,;
'01'H: Integers;
'02'H: Integer{6,
'03'H: Integer32;
'04'H;-Integer64;
'05'H @ 'FF'H: réservé.

b) chpmp mSize

mSiz
Ce chpmp.doit contenir la quantité de données de la mémoire dans laquelle écrire.

La plage de vateurs doit étre comprise entre 0 et 20.

c) champ mAddress

mAddress

Ce champ doit contenir I'adresse de début de la mémoire dans laquelle écrire.
La plage de valeurs doit étre comprise entre 0 et 'FFFF FFFF'H.

d) champ data

data
Ce champ doit contenir les données a écrire avec les champs mMode, mSize et mAddress
spécifiés.
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4.3.4 Type PDU de sous-commande

4.3.41 Sous-commande NOP et réponse

Voir 4.3.1.1.
_NOP-SUBCMD-PDU = _USUBCMD-PDU (WITH COMPONENTS {..., subcmd (nop) } )
_NOP-SUBRSP-PDU = _USUBRSP-PDU (WITH COMPONENTS {..., rsubcmd (nop) } )

4.3.4.2 Sous-commande PRM_RD et réponse

Voir 4{3.1.2.

_PRM_RD-SUBCMD-PDU ::=_USUBCMD-PDU (WITH COMPONENTS
{..., subcmd (prm_rd),
pduBody (cmdBody _PRM_RD-CMD{Body) } )
_PRM_RD-SUBRSP-PDU ::=_USUBRSP-PDU (WITH COMPONENTS
{..., rsubcmd (prm_rd),
pduBody (rspBody _PRM_RD-RSP1Body) } )

4.3.4.8 Sous-commande PRM_WR et réponse

Voir 4{3.1.3.
_PRM_WR-SUBCMD-PDU ;= _USUBCMD-PDU (WITH COMPONENTS
{...,Bubcmd (prm_wr),
pduBody (cmdBody _PRM_WR-CMD1Body) } )
_PRM_WR-SUBRSP-PDU ;1= _USUBRSP-PDU;(WITH COMPONENTS

{..., rsubcmd (prm_wr),

pduBody (rspBody _PRM_WR-RSP1Body) } )

4.3.4.4 Sous-commande ALM_RD et réponse

Voir 4/3.1.5.
_ALM_RD-SUBCMD-PDU ::= _USUBCMD-PDU (WITH COMPONENTS
{..., subcmd (alm_rd),
pduBody (cmdBody _ALM_RD-CMD1Body) })
_ALM_RD=SUBRSP-PDU ::= _USUBRSP-PDU (WITH COMPONENTS

{..., rsubcmd (alm_rd),

pduBody (rspBody _ALM_RD-RSP1Body) } )

4.3.4.5 Sous-commande PPRM_RD et réponse
Voir 4.3.1.11.

_PPRM_RD-SUBCMD-PDU  ::= _USUBCMD-PDU (WITH COMPONENTS
{..., subcmd (pprm_rd),
pduBody (cmdBody _ PPRM_RD-CMD1Body) } )
_PPRM_RD-SUBRSP-PDU 1= _USUBRSP-PDU (WITH COMPONENTS
{..., rsubcmd (pprm_rd),
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pduBody (rspBody _PPRM_RD-RSP1Body) } )

4.3.4.6 Sous-commande PPRM_WR et réponse

eil de

Voir 4.3.1.12.
_PPRM_WR-SUBCMD-PDU  ::= _USUBCMD-PDU (WITH COMPONENTS
{..., subcmd (pprm_wr),
pduBody (cmdBody _PPRM_WR-CMD1Body) } )
_PPRM_WR-SUBRSP-PDU  ::= USUBRSP-PDU (WITH COMPONENTS
{..., rsubcmd (pprm_wr),
pduBody (rspBody _PPRM_WR-RSP1Body)-}.)
4.4 |Profil de I'appareil
Un appareil de terrain peut fournir certains ensembles de PDU dépendantes de l'appa
terrain et leurs CMDCodes pour le service FDC, appelés profils d'appareil de tgrrain.

L'utilis
FDC |

Le syq

5 S

5.1

La FA
impor
coder

Les p
spécif
de pr

doivent étre préalablement définis pour les entités qui transférent les données

n'impl

Dans
de do
avec |

ateur d'un maitre FDC peut décider lequel il convient de choisir pour la communi
brsque la connexion du protocole FDC est établie.

téme de profil d'appareil et les informations connexes-sont présentés a I'Annexe A.

yntaxe de transfert

Concepts

\L de Type 24 est une technologig* d'application prioritaire. Par conséquent,
ant de faire en sorte que la taillendes données codées soit compacte et de pouv
et les décoder simplement.

rocessus de codage et.dé décodage doivent donc étre définis de maniére
que a la FAL de Type'24, cela n'impliquant aucun caractére commun avec l'autr
ptocole ni aucune versatilité. Le format de données et la régle de codage de I

quant aucun service de couche de présentation.

a regle dé’codage de la FAL de Type 24, on peut ne pas coder la balise (code d
nnées).ét Ja longueur de données. Les seules valeurs de chaque type de données
b syntaxe abstraite ASN.1 doivent étre codées dans une ligne de données.

La lon

cation

il est
Dir les

aussi
e type
APDU

cela

e type
défini

dr\n la oo A'vin cnrgion ENVE Aant In fantay 400

ps est

particulierement i

o
ahRS5—te—-easS—eauh-SerHeero—aehRtretactedr—tem

portant Pour un service MSG dont le facteur temps n'est pas strict, la

PDU de longueur variable peut étre transférée. Dans ce cas, il convient que la syntaxe

abstraite définisse explicitement un champ de données précisant la longueur de données.

Il convient que la couche inférieure définisse I'ordre des bits sur la voie de transmission.

5.2
5.2.1

Régles de codage

INTEGER et ses sous-types

INTEGER et ses dérivés (Integer8, Integer16, Integer32, Integer64, Unsigned8, Unsigned16,
Unsigned32 et Unsigned64) doivent coder et transférer uniquement la valeur de données

dans |

eur taille d'octet.
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La forme codée d'Integer8, Integer16, Integer32 et Integer64 doit étre composée d'un bit:s de
signe sur le bit de poids fort (voir Figure 2). Le val doit contenir la valeur elle-méme s'il est
supérieur ou égal a 0 (le bit de signe est '0'B). Si val est un nombre négatif (le bit de signe
est '1'B), les données codées doivent étre représentées comme un complément de 2 a l'aide
de s et val.

NOTE Cette regle de codage s'applique a la structure de données lors du transfert de la PDU, mais on peut ne
pas préciser la structure de données sur une mémoire réelle du systéme de traitement des données d'un appareil
réel.

Integerd
M=E LSB
1 6 |
5\l
Integerlf
MSE LSB
15N 8§ 7 i

T

& T-fal

ootetl octetl

Integerd?
MSE LSE
31 3\ 24 23 16 15 g 7 i
| T |
g | hal |
| | |
octetd octet? octetl octetl
Integertd
MSH | 5B
63 42 565G 55 48 47 4039 32 31 24 23 16 15 g 7 i]
T T T I T T T
- | | | val | | |
| | | | | | |
of¢tet? octetf Boteth octetd octetd octet? octet] octetd

s: bit d¢ signe (0: + [ 4:3)
val: valgur positive,/si s=0;

“s+pal’»represente une valeur négative en complément de 2, si s=1.

Figure 2=Codage des sous-typesinteger

Lors du transfert des données d'un type de données a plusieurs octets, les octets doivent étre
transmis dans l'ordre, du plus bas vers le plus élevé (voir I'exemple a la Figure 3).
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_ExampleTypel = INTEGER sizel4}

exampleValeul ExampleTypel »= "0123 4567 H
I —— 67 H ‘45 H 23" H 01" H Trailine sotat
i ] 1 o 53
& & toctetd) | (octetl) | (octet?) | (octetd) & oc
Légende
Anglaie I:ran;aie

Leading octet

Octet de départ

Trailing octet

Octet de fin

Au fo
numé
Figure

bit supérieur non utilisé.

Lors @

Figure 3 — Exemple de transfert de la valeur INTEGER

mat codé Unsigned8, Unsigned16, Unsigned32 et Unsigned64, {es’données de
ique (val) doivent étre définies dans la zone de données de\sa taille d'octe
4). Dans ce cas, la valeur numérique doit étre définie de maniere a placer le n
d'un chiffre inférieur dans un bit inférieur de la séquence, la valeur,0 devant étre définie

transmis dans l'ordre, du plus bas vers le plus élevé.

valeur
(voir
imeéro
sur le

u transfert des données d'un type de données a plUsieurs octets, les octets doivent étre

Lnsigrnedg
MSB SB
/ 1]
wval
Unsigned1G
MSEB LSEB
15 a8 7 I
T
vl
I
octet octetD
Unsigned3?2
MEER LsE
31 24 23 16 15 a7 0
T T |
I vhl |
| I I
octetd octet? octet | octetd
Unsignedid
MSEB LSB
63 56 55 48 47 40 39 32 31 24 23 16 15 a7 0
T T 1 I I T |
| I | vl | | |
i i i i i i i
octet? octeth octetd octetd octetd octet? octet] octetl

Figure 4 — Codage des sous-types Unsigned
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5.2.2 Type REAL et ses sous-types

La FAL de Type 24 ne définit pas directement les données du type REAL dans la syntaxe
abstraite et utilise Float32 et Float64, qui sont dérivées du type REAL. Ce codage doit
satisfaire a 'lSO/CEI/IEEE 60559. Leurs formats codés sont présentés a la Figure 5 et a la
Figure 6.

Float32
MSB LSB
31 30 23 22 0
| 5 Expa: Fraction; i
1bit Bbits 23bits

Figure 5 — Codage du type Float32

Les dpnnées du type Float32 doivent étre composées de 4 octets(Voir Figure 4). Les pctets
doivent étre transmis dans l'ordre, du plus bas au plus élevé ~Dans ce cas, la valeyr des
données a virgule flottante du type Float32 doit étre calculée @& laide de la formule suiyante:

ﬂOat3‘. = (— 1)8‘ X c3p X 2q32 ,

ou
s: bit de signe (0:+/ 1:-),

C3y = (1 x223 4 Fractiongo )x 2723
by by \Mmantisse,

= 1+—b22

+ .o
22 223

q3n = Expsp —127 : exposant«(-127..127).

Si Fractions, et Exps, sont égauxa 0, floats, représente 0.

Si Frdctions, est égal a@.et que Expy, est égal a 255, floats, représente l'infinie positlve ou
négative comme le bjt'de signe s.

FloatG4
MSB LSB
63| 62 52 51 0
gl | Expas Fractiong,
1hit 11bits 22bits

Figure 6 — Codage du type Float64

Les données du type Float64 doivent étre composées de 8 octets (voir Figure 6). Les octets
doivent étre transmis dans l'ordre, du plus bas au plus élevé. Dans ce cas, la valeur des
données a virgule flottante du type Float64 doit étre calculée a I'aide de la formule suivante:

f|Oat64 = (— 1)&‘ X Ceo4q X 2q64 :

ou
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s: bit de signe (0:plus / 1:moins),

Ces = (l x22 4 Fractionggy )>< 2752

b : mantisse,
_qabsi bso L Do

2 52 552

qes = Expgq —1023 : exposant (-1 023..1 023).

Si Fractiong, et Exp64 sont égaux a 0, floatg, représente 0.

Si Fractiong, est égal a 0 et que Expg, est égal a 2 047, floatg, représente l'infinie positive ou

négat

5.2.3

Dans

des dpnnées codées, le bit de fin devant correspondre au bit de poids fort’en fonctio
es associés aux bits nommés. Toutefois, les données de remplissage doivert étre

nomb

Type BIT STRING
le type BIT STRING, le bit de début (0"sme bit) doit correspondre au bityde poids

faible
n des

remplies par une frontiére d'octet. Dans ce cas, une zone peut étre réservée méme pour le bit
non dgfini. Toutefois, la valeur du bit n'est pas définie. La Figure 7"présente un exemple de
définifion de champ binaire du type BIT STRING.
Pour un bloc de données BIT STRING de taille de données-a plusieurs octets, les pctets
doivent étre transmis dans I'ordre, a partir de I'octet contenant le bit le plus bas.
NOTE [ La définition de "bit de début" et "bit de fin" est conforme a [MSO/CEI 8824-1:2008, 22.2.
bt e e
ir _BitField1 == BIT STRING| |
| bf1 (0}, |
| bf2 (2), ,
| bf3 (3}, |
bf4 (8)
[ [
_BitField1 type
MgB L$B
bit® | 15 g 9 8 7 4 3 P 1 0
// // bf4 bf3 | bf2 bf
%
| octetl | octetl

Figure 7 — Exemple de définition de champ binaire avec bits nommés

Un champ binaire peut étre défini en combinant les types SEQUENCE et BIT STRING. Dans
ce cas, la frontiére de chaque champ doit étre définie en fonction de la taille de bit spécifiée
et remplie a partir du bit le plus faible (voir I'exemple présenté a la Figure 8).

Pour coder ce champ binaire, un octet doit étre rempli a partir de son bit le plus faible, en
fonction de l'ordre prévu par la définition de champ décrite entre "{" et "}" de la syntaxe
SEQUENCE afin de définir une zone de données confinée par la frontiére d'octet. S'il reste
des bits de fraction non définis, il doit s'agir d'une zone réservée et leurs valeurs doivent étre
indéfinies.
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_BitField? == SEQUENCE]
cfl BIT STRING sizel(1),
cf? BIT STRING =ize(2),
cfd BIT STRING size{1),
cfd BIT STRING size(4),
cff BIT STRING size(1),
cff BIT STRING size(l)

_BitField2 type

4B LB

bit# | 15 12 11 9 B 7 4 3 2 1 q
cff cfd cf4 cfd cid cfl
| octetl | octetl
Figure 8 — Exemple de définition de champ binaire avec taille de champ

5.2.4| Type OCTET STRING et type IA5String
Les dpnnées de type OCTET STRING doivent étre transférées sans convertir le codg dans
I'ordrg a partir de I'octet de poids fort des données dedchaine données.
Les dpnnées de type IA5String doivent étre codées dans des lignes de données (OCTET
STRING) en convertissant les données de<chaine en un code a 1 octet, conformément a
I''SO/CEI 646, caractére par caractére, puis en ajoutant un octet de code nul ('O0'H) au
dernigr code de caractere. Les donnéess doivent étre transférées dans l'ordre a partjr des
données de code du premier caractere.
5.2.5 Type NULL
Pour les données de type NULL, la longueur de données est 0 et aucune valeur n'existe. Par
conséquent, elles ne doivent pas étre codées ni transférées.
5.2.6 Type Structure et type Array
Parmi| les éléménts du type Structure, le type SEQUENCE et le type SEQUENCE OF ne

doivent pas>étre codés. Les composants inclus dans ces types doivent étre cod

transf

prés conformément a chaque régle et a I'ordre de transfert d'octet (voir Figure 9).

és et



https://iecnorm.com/api/?name=43500bc0c057c2c1bfb27620fcfdad42

IEC 61158-6-24:2014 © IEC 2014 -179 -
SEQUENCE | fieldl Unsigneds
field2 Unzigneds
feldd | BIT STRING size(16)
bais Unsigned16
N Float32
fieldt L
TSl Teud T
Hizid Integerd2
i — End of SEQUENCE
-
falbi1 fiald? Fieldd | Field3 Fieldd : Fieldd Fields 'r Fields :
. L (octetD) | {octetl) | (octet0) | (octet1k |Mloctetld) | (octetl) |
" Field5 T Field5 Field6 T Field6 Fleld7 T Field7 T Field7 T Fidid7
| I s [ | 'j
| loctet?) | (octetd) | {octet) | (octeti) N {octetQ) | l(octetl) | (octet2) | (oclletd)
| égende

Anglais

Frangais

Fnd of SEQUENCE

Fin de SEQUENCE

De méme,

Figure 9 — Codage du type SEQUENCE

le type CHOICE ne doit pas étre codé.

Pour modifier

les donnég¢s de

commjunication dans(l'éne des alternatives de ce type, il convient de sélectionner les dopnées

en for

dans

fonction de-Taregle du composant sélectionné.

ction du cantexte de I'AP de communication et il convient d'établir un accord en
appargils de communication. La méthode peut dépendre de la mise en ceuvre et n'ent
e domaine d'application de la présente Norme. Les données doivent étre codéges en

re les
e pas

6 S

ructure du diagramme d’etats de protocole FAL

Dans le présent article et ceux qui suivent, les FAL ASE sont caractérisés avec des modéles

de diagramme d'états de protocole (PM).

Bien que ce type de bus de terrain dispose de sa structure de PM, une table de mapping est
présentée ci-dessous pour la clarté de la compréhension (voir Tableau 4). Elle mappe la
structure de ce type a la structure a quatre couches classique adoptée par la plupart des
autres types, contenant la PM de contexte AP, la FSPM, I'ARPM et la DMPM.

La Figure 10 présente la structure des PM.

— Il existe un diagramme d'états de contexte AP défini de maniere formelle (APC SM)
permettant a l'utilisateur FAL de lancer une application de communication particuliére.
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n'existe aucune définition de FSPM faisant simplement office d'interface entre
l'utilisateur FAL et 'ARPM. Seuls deux types de machines protocolaires sont définis:

un ensemble de machines de commande d'appareil de terrain (FDC PM) faisant office
de maitre, d'esclave et de moniteur pour les utilisateurs du service FDC;

une paire de machines de message (MSG PM) faisant office de demandeur et de
répondeur pour les utilisateurs de service de message.

— Deux types différents de machine ARPM sont définis au niveau de l'interface de la
Couche liaison de données (DLL):

un ensemble de machines ARPM pour les relations entre applications orientée
connexion entre les classes de maitre, d'esclave ou de moniteur de service FDC;

e | un type de machine ARPM pour les relations entre applications sans connexion| entre
les classes de demandeur et de répondeur du service de messages.

— Il p'existe aucune définition formelle de la machine protocolaire de mapping\DLL (DMPM),
unifiée dans 'ARPM ou I'APCSM. Les services DL sont utilisés directementpar I'ARPM ou
I'APCSM.

La FOOCPM est censée fonctionner dans le FDC ASE. De méme, la“MSGPM est censée

fonctipnner dans le MSG ASE, I'ARPM dans I'AR ASE et 'AP-CONTEXT SM dans |l¢ FSM

ASE.

Tableau 4 — Mapping des diagrammes d'états de protocole
Type|d'AP ASE Classe activée Machine protocolaire Mapping a une stfucture
classique pouy la
plupart des autre$ types
AP du FSM ASE FieldbusSystemManager | ARC SM AP-Context-PM
maitre 1 FDC ASE Master FDC PM-M FSPM
MSG ASE Requester MSG PM-RQ FSPM
Responder MSG PM-RS
AR ASE FDCMaster-AR ARPM-FDCM ARPM avec DMPM
Message-AR ARPM-MSG
EVM ASE EventManager n/a n/a
AP de FSM ASE FieldbusSystemManager | APC SM AP-Context-PM
I'esclavie FDC ASE Slaye FDC PM-S FSPM
Monitor (option) FDC PM-MN
MSG ASE Responder MSG PM-RS FSPM
AR ASE FDCSlave-AR ARPM-FDCS ARPM avec DMPM
FDCMonitor-AR ARPM-FDCMN
Message-AR ARPM-MSG
EVVMIASE EventManager n/a n/a
AP du FSM"ASE FieldbusSystemManager | APC SM AP-Context-PM
maitre |2 FDC ASE Monitor FDC PM-MN FSPM
MSG ASE Requester MSG PM-RQ FSPM
Responder MSG PM-RS
AR ASE FDCMonitor-AR ARPM-FDCMN ARPM avec DMP
Message-AR ARPM-MSG
EVM ASE EventManager n/a n/a
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Figure 10 — Structure des diagrammes d’états de protocole FAL

7 Djagramme d'états de contexte AP (ARC)SM)

7.1 |Présentation

Un cqntexte d'AP est un ensemble d'informations et de régles relatives a un systeér
commyunication. Il doit étre créé par,.des instructions provenant d'un utilisateur FAL a |
du pfrocessus d'application (AP)~~"Par exemple, il peut contenir les parametre
commlunication sélectionnés, .en;fonction de la configuration du systéme, un do
d'application du systéme, (le- profil de [Il'appareil et les différences d'aptitude
commjunication entre 'appareil’ et ses homologues.

Dans

dessus dans lesq atfributs de la classe FieldbusSystemManager, conformémen
instrugtions et .configurations de ['utilisateur. Il convient que les informations pu

perm

dttre de caractériser les types d'AP (le maitre C1, le maitre C2, I'esclave et I'esclg

commjunijcation et le profil d'appareil (un servo-commande, un onduleur ou un appareil

par e

he de
appel
s de
Mmaine
s de

ce modéle ASE;-il convient qu'une FAL conserve les informations mentionnées ci-

aux
issent
ve de
es de
d'E/S,

surveJllance, par exemple). De plus, il convient de pouvoir configurer d'autres paramét

emple) afin d'établir I'environnement de communication.

L'APCSM doit contréler une série de transitions d'état dans lesquelles un appareil démarre.
L'APCSM doit obtenir les données de contexte AP auprés de l'utilisateur FAL et doit initialiser
la FAL et la couche inférieure avec le contexte. En conséquence, elle doit établir une
communication constante. L'APCSM réalise le service que le FSM ASE offre.

L’APCSM peut ne pas modifier directement une APDU ni ne réalise un protocole pour
transférer des PDU. Toutefois, elle peut indirectement agir comme un déclencheur d'échange
de PDU en utilisant I'autre service ASE et le service de couche inférieure lors du processus

d'initi

La Fi

alisation de la FAL.

gure 11 présente le schéma d'états APCSM.
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R

E18/T8

E2/T9.

E4/T10
| égende

Anglais Francgais
ny state n'importe quel état

Cleared Annulé
Credting En cours de création
Created Créé
Activating En cours d'activation
Active Actif
E7 —E11, E14, E150r E16 / T3 E7 —E11, E14, E150u E16 /T3

Figure 11 — Schéma d'états de I'APCSM

7.2 Descriptions des états

Le Tableau 5 décrit chaque état de 'APCSM.
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Tableau 5 — Descriptions des états de I'APC SM

S# Etat Sous-état Description
SO Annulé - Etat qui est celui de la classe FieldbusSystemManager
du FSM ASE qui vient d'étre instancié comme ce
diagramme d'états
Toutes les entités de chaque couche et les ASE de
I'appareil sont réinitialisés, et le contexte AP est annulé.
S1 En cours de création Etat transitoire dans lequel le contexte AP ou
I'environnement de communication est généré, selon
I'entrée CONTEXT-DATA et le résultat de la négociation
entre les appareils correspondants
S2 Créé - Etat dans lequel le contexte AP a été généré
S3 En cours d'activation | - Etat transitoire dans lequel les entités de chaqlie cduche
et les ASE sont activés de maniére séquentielle
S4 Actif - Etat permanent dans lequel toutes les entités sont
activées et les services normaux de-communicatio
fournis
7.3 |Evénements déclencheurs
Le Tapleau 6 répertorie chaque événement déclencheur de I'APCSM.
Tableau 6 — Evénements déclenchéurs de I'APC SM
E# Evénement déclencheur: Source de Parameétres associés Descriptign
L e I'événement
primitive ou condition
E1 FSM-Reset.req Utilisateur(FAL
E2 FSM-GetStatus.req Utilisateur FAL | INFO-ID
E3 FSM-SetContext.req Utilisateur FAL | CONTEXT-DATA
E4 FSM-GetContext.req Utilisateur FAL
E5 FSM-Start.req Utilisateur FAL
E6 <s>-Open.cnf <s> ASE ServiceStatus
E7 DLM-SET-VALUE.cnf DLM Result
E8 DLM-GET-VALUE.chf DLM Result, Val
E9 DLM-DELAY.ind DLM Delay_Time
E10 DLM-DELAY/enf DLM Delay_Time
E11 DLM-SET-COMMODE.cnf DLM Result
E12 DLM-START.ind DLM Com_Mode, Cycle_time,
C2_stime, Max_Delay,
TVt
E13 DLM-START.cnf DLM Result
E14 DLM_CLR-ERR.cnf DLM Result
E15 Ph-SET-VALUE.cnf PhL
E16 Ph-GET-VALUE.cnf PhL Value
E17 APC-Created APCSM Evénement interne
(état S1)
E18 APC-Activated APCSM Evénement interne
(état S3)
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7.4 Descriptions des actions aux transitions d'état

Les spécifications particuliéres selon la mise en ceuvre n'entrent pas dans le domaine
d'application de la présente Norme (le processus d'initialisation, la temporisation d'activation
et les différents parametres de communication de chaque couche et des ASE, par exemple).
L'action connexe est simplement présentée au Tableau 7.

Tableau 7 — Transitions de I'APC SM

T# Etat Evénement (arguments) [conditions] Etat
source I action cible
T1 n'importe quel efa : -Reset.req :Annule

/ Ph-RESET.req;

DLM_RESET.req;

EVM-Reset.req;

for all AR ASE objects { AR-Reset.req;};

for all FDC ASE objects { FDC-Reset.req};
for all MSG ASE objects { MSG-Reset.req} ;

T2 S0: Annulé E3: FSM-SetContext.req (CONTEXT-DATA) S1: En coyrs de

/ I*-- APCSM starts initializing PhL création

-- with Ph-SET-VALUE.req

__*/;

/*-- APCSM starts initializing DLL

-- with DLM_SET_PAR.req

--and DLM_DELAY.req

__*/;
for all AR ASE objects { AR-Opentreq;};
for all FDC ASE objects { FDG-Qpén.req};
for all MSG ASE objects { MSG-Open.req};

T3 S1: En cours de E7, E8, E9, E10, E11, E144°‘E®15, or E16 S1: En coyrs de
création / I*-- APCSM keeps initiatizing PhL, DLL, and FAL --*/; création
/*-- If initializing procgdures have finished,
-- E17:APC-Created\is‘issued.

__*/;

T4 S1: En cours de E17:APC-Created S2: Créé
création | FSM-SetContext.cnf;
T5 S2: Créé E4:FSM-GetContext.req S2: Créé
/ FSM{GetContext.cnf;
T6 S2: Créé E5'FSM-Start.req S3: En coyrs
I-1*==start activating PhL --*/; d'activatiop

[*-- start activating DLL --*/;
EVM-Enable.req;

for all AR ASE objects { AR-Enable.req;};

for all FDC ASE objects { FDC-Enable.req};

for all MSG ASE objects { MSG-Enable.req};

T7 S3: Enrcours E7, E8, E9, E10, E11, E12, E13, E14, E15, or E16 S3: En coyrs
d'activation / I*-- APCSM keeps activating PhL, DLL, FAL --*/; d'activatiop
/*-- If activating procedures have finished,
-- E18:APC-Activated is issued

__*/.

T8 S3: En cours E18: APC-Activated S4: Actif
d'activation | FSM-Start.cnf;
T9 S4: Actif E2: FSM-GetStatus.req (INFO-ID) S4: Actif

/ I*-- APCSM reads appropriate status info for INFO-ID,
-- using Ph-GET_VALUE.req,

-- DL_GET_STATUS. req,

-- DLM_GET_ERR.req

-- or other service primitives

__*/;

FSM-GetStatus.cnf;

T10 S4: Actif FSM-GetContext.req S4: Actif
/ FSM-GetContext.cnf;
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8 Machines protocolaires de service FAL (FSPM)

8.1 Présentation

Si la FSPM regoit une primitive de demande de service ou une primitive de réponse provenant
d'un utilisateur FAL, elle doit modifier une APDU provenant d'une SDU comme le parametre
des primitives, puis demander a I'ARPM de la transmettre. Elle doit également retirer une
SDU de I'APDU regue par I'ARPM afin de la livrer a I'utilisateur FAL comme une primitive
d'indication ou une primitive de conformité.

Deux types de services d'application (FDC ASE et MSG ASE) peuvent étre proposés a

I'utilisfem—ﬁkhdmrb—m%tm—e%‘ﬁeﬁwm étre
composée de deux types de PM (FDC PM et MSG PM) correspondant aux ASE.

8.2 |Machine protocolaire de commande d'appareil de terrain (FDC PM)

8.2.1

Présentation du protocole

La FDIC PM est un diagramme d'états de protocole (PM) qui réalise les ‘services fournis|par le

FDC ASE. Les protocoles sont classés comme indiqué au Tableau 8.

Tableau 8 — Mode de protocole EFDC

synchrone
(Sync)

Mode de Etat de Type de commande Description
trahsmission communication communication
(pqr la DLL)
Cyclique Communication Commande de type de Le FDC ASE (maitre et esclave) doit

communication
synchrone
(commande synchrone)

informer I'utilisateur du déclenchemeng d'un
événement dans chaque cycle de
communication avec FDC-ComCycle.ipd.
L'utilisateur du maitre FDC peut mettr
jour une commande suivante vers I'AH
esclave dans chaque cycle de
communication pour demander son trgnsfert
sans attendre la réponse de fin de processus
(FDC-Command.cnf) adressée a la
commande précédente.

L'esclave FDC doit recevoir une comnjande
de la part du maitre dans chaque cycl¢ de
communication et la transmettre a
I'utilisateur de I'esclave FDC avec FD(-
Command.ind. Il convient que ['utilisateur
traite la commande, puis renvoie la réponse
(FDC-Command.rsp) dans le cadre d'yn
cycle de communication.

vy
[

Commande de type de
communication

Le FDC ASE (maitre et esclave) doit
informer I'utilisateur du déclenchemenf d'un

asynchrone événement dans chaque cycle de
(commande communication avec FDC-ComCycle.ipd.
asynchrone) Il convient que I'utilisateur du maiire HDC

demande le transfert d'une commande vers
I'AP esclave dans chaque cycle de
communication en attendant la réponse de
fin de processus adressée a la commande
précédente. Il convient de conserver le
contenu de la commande tant que
I'utilisateur n'a pas regu la réponse de fin de
processus.

L'esclave FDC doit recevoir une commande
de la part de I'AP maitre dans chaque cycle
de communication et la transmettre a
I'utilisateur. Il convient que I'utilisateur
renvoie une réponse correspondante (FDC-
Command.rsp) avec un état de progression
de la commande (cmdRdy) dans chaque
cycle de communication, et il convient qu'il
n'accepte pas une nouvelle commande tant
que la commande de traitement n'est pas
terminée.
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Mode de Etat de
transmission communication
(par la DLL)

Type de commande
communication

Description

Communication
asynchrone
(Async)

Commande asynchrone

Le FDC ASE (maitre et esclave) doit
informer I'utilisateur du déclenchement d'un
événement dans chaque cycle de
communication avec FDC-ComCycle.ind.
Lorsque l'utilisateur du maitre FDC demande
le transfert d'une commande vers I'AP
esclave, il peut attendre la réponse de fin de
processus correspondante adressée a la
commande précédente. En attendant, il
convient que l'utilisateur ne demande pas le

trancfaort dYino commandao mica A o
J

L'esclave FDC peut recevoir une commande
provenant de I'AP maitre dans chaqug cycle
de communication. L'esclave FDC doi
transmettre la commande a |'utilisateuf suite
a la mise a jour de son contenu. Il convient

que |'utilisateur renvoie. une’réponse
correspondante (FDC-Command.rsp) avec
un état de progression de la commande
(cmdRdy) dans ghaqgue cycle de
communication, II*"ne doit pas acceptef une
nouvelle commande tant que la commpande
de traitement n'est pas terminée.

Eventtdriven
(déclgnché par
I'événpment)

Async

Commande asynchrone

Le FDC ASE (maitre et esclave) ne ddit pas
informer'utilisateur d'un événement dans un
cyetesnormal, car aucun cycle de
communication n'est généré.

Si 'utilisateur du maitre FDC demand¢ le
transfert d'une commande, il convient |qu'il
attende la réponse de fin de processug
correspondante pour la commande
précédente et il convient qu’il ne trangfére
pas de commande mise a jour.
L'esclave FDC doit transmettre a I'utilisateur
la commande regue de I'AP maitre. Il
convient que I'utilisateur ne renvoie p3s de
réponse ni n'accepte de nouvelle comnande
tant que le traitement de la commandq regue
n'est pas terminé ou que la durée de
traitement prédéfinie n'est pas écoulé¢.

8.2.2
8.2.2.1

Mode de communication cyclique

Spécifications communes de communication cyclique

En mpde de communication cyclique, un événement doit étre généré dans une pgriode

constante, appelée cycle de communication. Le processus de communication fourni
ASE_ )doit étre exécuté de maniere

FDC

répétée avec cet événement.

par le
Le cycle de

commjunication doit émaner du cycle d'un multiple entier du cycle de transmission géré |par la

Coucheftalson de donnees.

Il convient que le cycle de transmission soit un événement de cycle constant généré avec le
compteur d'exécution périodique synchronisé avec tous les appareils.

Le cycle de communication doit commencer une fois la connexion établie entre le maitre et
I'esclave. Par conséquent, avant d'établir la connexion (méme en mode de communication
cyclique), le processus de communication ne peut pas étre synchronisé avec le cycle de
communication (sauf le cycle primaire ou le cycle de transmission), seule la communication
s'appuyant sur certaines commandes de type asynchrone pouvant étre exécutée.

Le protocole d'établissement et de libération de la connexion doit également étre fourni sous

la forme de services FDC ASE.
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Le cycle de communication du FDC ASE peut avoir un impact sur le processus utilisateur
('AP maitre C1 ou I'AP esclave, par exemple). Voir Figure 12, Figure 13.

Communication cycle

K FDC—CGomGyoleind

& FOC-ComGCyele.ind

User Process -
(CT. rmbator AR < Input f<F‘rc-Gessmg>< Output >
FDC- FOG
;Gnmnﬁndmnf Command.rag
/ \
FOC BN ] &
Imaster)
AR A |#rOU APOIL &
CyecleEvent.ind AR-CyelaEvarnt jnd
.-'f
i snural s canpn cann e e i __"F:DE _DE:.EE_:t:b.'-J_"gI_t:.E'.ﬂ __________ Lf_ _rl:lﬂ Da¥aExchangd.req
ARFPM “h FDE—DateExchange.enf i FRC~DataExchangd.cnf
(FOO master) el I |
APDU ‘I i : AROIL
|
1_ o= ol I_ - ol
| égende
Anglais Francgais
Communication cycle Cycle de communication
User Process (C1 master AP) Rrocessus utilisateur (AP maitre C1)
nput Entrée
Processing Traitement
Dutput Sortie
FDC PM (master) FDC PM (maitre)
ARPM (FDC master) ARPM (maitre FDC)
Figure 12 — Exemple de cycle de communication de I'AP maitre FDC
Par exemple, dans (le* maitre C1, la synchronisation de sortie de commande, la
synchfonisation d'entrée de réponse et la synchronisation de traitement des données pguvent
étre glérées de maniére plus efficace si elles sont traitées avec I'événement de cycle (FDC-

Com(C

NOTE

ycle.ind),‘eomme indiqué a la Figure 12.

La Figure 11 et la Figure 12 sont présentées a titre informatif.
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Communication cycle

4 FDC-ComCycle.ind A FDC-ComGycle ind
User Process :
(slave AP < Input Processing Qutput >
V3 2
FDC FDC-
I,I'C{:rnrr'and.ind Command.rap \‘\
/ \
FDC PM / 1
(slave)
AR A |#FoU APOIL &
CycleEvent.ind AR-CyelaEvent.ind
o \
'L. FOC-DataExchange.reg /‘f FOO-DataExchdaed req
ARPM FDC—-DataExchange onf z_/"l FOC-Datakmohangd.cnf
(FDP slayve) v _i I }
APDU ‘I i : APDL
19 focii]
| égende
Anglais Francais
Communication cycle Cycle de communication
User Process (slave AP) Processus\ttilisateur (esclave AP)
nput Entrée
Processing Traitement
Dutput Sortie
FDC PM (slave) FDC PM (esclave)
ARPM (FDC slave) ARPM (esclave FDC)

Figure 13 — Exemple de cycle de communication de I'AP esclave FDC

De Ig méme maniére pour\'AP esclave, la temporisation d'entrée de commande, la
tempdrisation de sortie de réponse et la temporisation de traitement des données pguvent
étre gerées de maniére plus efficace si elles sont traitées comme indiqué a la Figure 13

8.2.2.p Etat de communication synchrone (SyncConnected)

Le mpt "synchtene" utilisé dans les expressions "état de communication synchrope" et
"commande de) type de communication synchrone" signifie qu'il convient de lancer ou
d'exéguter~de maniére cyclique les processus utilisateur qui émettent les commandeq dans
ces éfats, et de synchroniser le processus de communication FDC ASE avec le cyg¢le de
commiunication avant de I'exécuter périodiquement

Il convient que I'AP maitre et I'AP esclave demandent respectivement le transfert d'une
commande et le transfert d'une réponse une seule fois dans chaque cycle de communication
lorsque la FDCPM est a I'état de communication synchrone. Dans ce cas, il convient que I'AP
maftre et I'AP esclave surveillent mutuellement I'état de leur activité de synchronisation grace
a un compteur ou un champ _WDT (horloge de surveillance) sur chaque SDU.

Si I'AP maitre transfere au moins deux fois sans interruption des commandes de type
synchrone, il peut demander a les transférer I'une aprés l'autre dans chaque cycle de
communication sans attendre de recevoir la réponse correspondante. |l convient que I'AP
esclave traite la commande synchrone dans le cadre du cycle de communication dans lequel
elle a été recue, puis transmette la réponse. L'AP maitre et I'AP esclave peuvent échanger ce
type de commande et de réponse avec le compteur WDT afin de reconnaitre qu'ils sont
synchronisés l'un avec l'autre.
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La Figure 14 présente le chronogramme de la communication de commande synchrone.

C1 Master
AP Slave AP
FDGC FDGC
Master Slave
FDC-ComCycleind | | FDC-ComCycle.ind
{the rests are omitted) | {the rests are omitted)
| i !
‘" - | Communication Cycle
: e S M
CMD-PDU - ,ﬁﬁDG—Gammand ind
ADC-Command.req I-é_ N _{:_,:;*—0 -~ FDC-Cbmmand rap
HDC-Command.enf - RSP-PDU - EfDC*GDmmand ind
ADC-Command.req —F;:_:ﬁ__ K FDC-Command rsp
HDC-Command.enf «— & o L ) FDC-Command|ind
)
ADC-Commandreq —————®—__ T FDC-Command rsp
e
ADC-Command.cnf --—— [« Tl e FDC-Command|ind
y
: . _— - ; ;i
HDC-Command.req S }*—( FDC-Command rsp
ADC-Command. cnf -e———& i SR FDC=-Command|ind
| égende
Anglais Frangais
C1 Master AP AP maitre C1
FDC Master Mafitre FDC
FDC Slave Esclave FDC
Blave AP AP esclave

(the rests are.Omitted) (le reste est ignoré)

Communication Cycle Cycle de communication

Figuré 14 —- Communication de commande synchrone a I'état de synchronisatign

Si I'AP maitre transfere une commande de type asynchrone, il convient qu'il demande le
transfert de la commande suivante aprés avoir confirmé la réponse correspondante a la
commande précédente, en indiquant que le processus s'est terminé par "cmdRdy-bit = 1" ou
"commande préte".

Toutefois, méme dans ce cas, il convient que I'AP maitre demande en permanence le
transfert de la commande avec le méme contenu dans chaque cycle de communication. Il
convient que I'AP esclave demande le transfert de la réponse avec un "cmdRdy-bit = 0" ou
une "commande occupée", de sorte que chaque surveillance de I'état synchronisé grace au
WDT soit un succes.

NOTE Les termes tels que "commande de type synchrone" et "commande de type asynchrone" permettent de
préciser si le processus utilisateur est exécuté lors de la synchronisation avec le cycle de communication ou pas.
D'autre part, du point de vue de la gestion des transactions pour la commande et la réponse, on peut affirmer que
la commande de type synchrone traite les transactions asynchrones, et inversement.
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La Figure 15 présente le chronogramme de la communication de commande asynchrone a
I'état synchrone.

2 I:'ajster Slave AP
FDC FONG
Master Slave
FDC-ComGyale.ind FRO-ComQCycleind

; _— . . . 4 - :
lthe rests are omitted) T (the rests are omitted)
|

Communication Cycle

FOC-Command.req (change) —h:'“—'“a-_._—_:_— _ ik
CMD-PDOLU :
FOC-Command.req (no change) — — — — h-; S ke
FpC-Command.cnf (busy) --——— _‘TESF’ F-‘E;lr -———— :FDC—C | mand.ipd (pt chapgel
FOC-Lommand.req (no change) — — —— -Il-; . == ;-'l- — ——— =" FDC-Commandssp (busy)
FPC-Command.cnf (busy) - —— — &~ e . -— \FDC—é&mmal*d.iﬂd [no chameel
FOC-Command.req (no change] — — —— fé - hﬂﬁ{__f___q‘-l—%-"‘f:hc—Cnn'mawd.rsp [ready)
FPC-Command.onf (ready) --—— <& il S S, JFBO-Command.ind (no chapge!
FOCHCommand.req (change) —F?}a__&.fef;‘—{_ & 'E-D-C—Cmr-mawd.rsp [ready)
FPC-Command.onf (ready] «— & [ S FDC-Command.ind (change)
| égende
Anglais Francgais
C1 Master AP AP maitre C1
FDC Master Maitre FDC
FDC Slave Esclave FDC
blave AP AP esclave
(the rests are omitted) (le reste est ignoré)
Communication Cycle Cycle de communication
no change) Aucun changement
busy) Occupé
ready) Prét
Figure 15 — Communication de commande asynchrone a I'état sync
8.2.2.8 Etat de communication asynchrone (AsyncConnected)

Méme a I'état de transmission asynchrone, le processus de communication du FDC ASE doit
étre périodiquement synchronisé avec le cycle de communication, car il est en mode de
communication cyclique. Dans ce cas, il convient que I'AP maitre et I'AP esclave n'utilisent
pas de champ _WDT (horloge de surveillance: WDT) sur chaque SDU pour surveiller I'activité
de synchronisation.

Par conséquent, I'événement périodique constant avec FDC-ComCycle.ind peut étre notifié
au processus utilisateur dans chaque cycle de communication. Toutefois, on peut ne pas
toujours synchroniser le processus utilisateur avec I'événement.

Dans cet état, le FDC ASE doit doter le processus utilisateur de commandes de type
asynchrone uniquement. Par conséquent, I'AP mafitre peut transférer une nouvelle commande
uniqguement aprés avoir confirmé la réponse de fin de processus correspondant a la
commande de transfert.
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La Figure 16 présente le chronogramme de I'état de communication asynchrone.

C1 Master
AP Slave AP
FDG FDG
Master Slave
FRG-ComCycleind J FDC-ComCycleind
(the rests are omitted) T (the rests are omitted)
BOH B artimnt v sy e Communication Cycle
i e =g e 21— =
'\-__h—..___-_ e , P o g \
CMD-POL . FDC-Command.ind (change)
be B et s rDtﬁ:nrrand.rﬁn [ busy]
¥ i
e i 2oy meea ) - o o e 0 ek 1 ' ":
FPC-Command.cnf (busy) - REP-PDU - :FDC C‘JI mand.ind {Ad\change
- — % ———— = FDC-Commandksp sy
e -
FPC-Command.crf (busy) - —— — <&~ B e \FDC—é}mmand.hd [na chamzel
b h;:_{_:fiﬂ—e-"‘?uc—(:mrmmd.rsp [ready)
FIPC-Command.onf (ready] --— |- T — — — = FDOcCommand.ind (no chamge)
FOCFCommandreg (change) ———— W e —— 'F-U-G—Camﬂawd.rsp [ready]
FIPG-Command.onf (ready) «— & [ FDC-Command.ind (change)
| égende
Anglais Frangais
C1 Master AP AP maitre C1
FDC Master Maitre FDC
FDC Slave Esclave FDC
blave AP AP esclave
(the rests are omitted) (le reste est ignoré)
Communication Cycle Cycle de communication
change) Changement
busy) Occupé
ready) Prét
no change) Aucun changement
Figure 16 — Communication de commande asynchrone a I'état async
8.2.3 Mode de communication déclenchée par les événements

En mode de communication déclenchée par les événements, le FDC ASE peut ne comporter
aucun cycle de communication et le processus de communication ne doit pas étre exécuté de
maniére cyclique. L'horloge réseau ne peut pas fonctionner non plus.

Dans ce mode, le FDC ASE ne fournit aucun service lié a la commande de type synchrone, et
le processus utilisateur peut uniquement utiliser les commandes de type asynchrone. L'AP
mafitre peut demander le transfert non périodique d'une commande a chaque fois que la
transaction de commande précédente est déja terminée.

La Figure 17 présente le chronogramme du mode de communication déclenchée par les
événements.
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AP FDC FDC Slave AP
Master Slave
FDC-Command.req M
s and.i
CMD-PDU —— H\FDG Command.ind
= < FLDU-Uommand.isp
~ : -
FOC-Command.cnf -4———— RSP-PDU
(irregurally)
FOG-Command.reg -
i e \FDC—Cnmmand_ind
'|
_d___,._---l—f/FDG—Dﬂmmand_rsp
FDC-Command.cnf - -~
| égende
Anglais Frangais
C1 Master AP AP maitre C1
FDC Master Maitre FDC
FDC Slave Esclave FDC
Blave AP AP esclave
irregurally irrégulierement
Figure 17 — Communication déclenchée par les événements
8.24 Machine protocolaire maitre (FDCPM-M)
8.2.4.1 Descriptions des états

La Figure 18 présente le schéma d'états FDCPM-M et le Tableau 9 décrit chaque état de la

FDCPM-M.
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I

S2:AsyncCornectad

E5/T121,
E3/T123

| égende

E15/T10,

E12:T11 IE:

L J E1RTIZ11L J_E TI25
W
ET/Tig E14/TG E1E5TA
53 5yngBorriBcted
E10/T16.3
EE*T16.2
- 3
E15/T15

E10 ;I'1E.Ei

Anglais

Francais

(any state)

(n'importe quel état)

Disconnected

Déconnecté

Figure 18 — Schéma d'états de la FDCPM-M

Tableau 9 — Descriptions des états de la FDCPM-M

S#

Etat

Sous-état

Description

SO

Désactivé

Etat lorsque la classe maitre de FDC ASE (maitre F
vient d'étre instanciée vers un objet tel que cette PN

La PM attend de terminer la création d'un contexte
de recevoir un Enable.requet de la part du FSM ASEK.

pC)

\P et

Les valeurs Entry/Initial sont définies dans les attributs

de l'objet maitre.

S1

Déconnecté

Etat lorsque la connexion est libérée et que la PM attend
un Connect.request d'un utilisateur FAL

Dans la couche inférieure, une communication a été

démarrée.

Seules les commandes de contrdle de connexion
(CONNECT, DISCONNECT) et la commande NOP

peuvent étre transférées dans cet état.

Méme si la couche DL s'exécute en mode de
communication cyclique, le cycle de communication n'a
pas été notifié dans cet état car aucune connexion n'a

été établie.
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S#

Etat

Sous-état

Description

$1.0

Repos

Sous-état lorsque la PM attend de transférer une CMD-
PDU d'un utilisateur FAL

WaitCMDComplete

Sous-état lorsque la PM attend une réponse de fin de
commande provenant de I'AP esclave homologue
correspondant

S2

AsyncConnected

Etat de fonctionnement normal permettant de contrdler
un AP esclave ou une fonction d'un appareil de terrain
grace a l'esclave FDC homologue a I'aide d'une
commande de type asynchrone

Une connexion a I'esclave FDC est établie et un
événement de cycle de communication notifié par

S2.0

S2.1

I'AR ASE. Cet événement est transféré en tant que FDC-
ComCycle.ind vers I'AP maitre C1.

Toutes les commandes de type asynchronefpeuven{ étre
transférées dans cet état. Aucune commande de tyde
synchrone ne peut étre transférée.

Repos

Sous-état lorsque la PM attend une demande pour
transférer une CMD-PDU d'un utilisateur FAL

WaitCMDComplete

Sous-état lorsque la PM attend‘une réponse de fin de
commande provenant de Il/AP ‘esclave homologue
correspondant

S3

S3.0

S3.1

SyncConnected

Etat de fonctionnemedt-présentant la contrainte de femps
la plus importantey permettant de contréler un AP
esclave ou une fonction d'un appareil de terrain grage a
I'esclave FDComologue a I'aide de commandes
synchrongs, et asynchrones

Une connexion a lI'esclave FDC a été établie et un
événement de cycle de communication notifié par
I'AR"ASE. Cet événement est transféré en tant que FDC-
€omcCycle.ind vers I'AP maitre C1.

Le compteur WDT de chaque CMD-PDU doit fonctionner
de maniéere a surveiller I'état de I'activité de
synchronisation de I'AP maitre C1. De méme pour lé
compteur RWDT des RSP-PDU pour I'AP esclave.

Repos

Sous-état lorsque la PM attend de transférer une CHD-
PDU d'un utilisateur FAL

WaitCMDComplete

Sous-état lorsque la PM attend une réponse de fin de
commande provenant de I'AP esclave homologue
correspondant

sS4

Déconnexion

Etat lorsque la connexion est libérée en raison d'errpurs
de communication récurrentes ou parce que
I'utilisateur FAL le demande.

La PM attend afin d'éviter un dysfonctionnement du
systéme en guise de mécanisme de verrouillage, pujis
revient a I'état S1 suite a la réception d'une demande de
reprise de la part de |'utilisateur (ResumeCycle.req)

8.2.4.2

Evénements déclencheurs

Le Tableau 10 répertorie chaque événement déclencheur de la FDCPM-M.

Tableau 10 — Descriptions des événements déclencheurs de la FDCPM-M

E# Evénement déclencheur: Source de Paramétres associés Description
primitive ou condition I'événement
E1 FDC-Reset.req FSM ASE
E2 FDC-Open.req FSM ASE AREPID
E3 FDC-Enable.req FSM ASE TransmissionMode
E4 FDC-Connect.req Utilisateur FAL Update, CONNECT-CMD-
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E# Evénement déclencheur: Source de Paramétres associés Description
primitive ou condition I'événement
(AP maitre C1) Sbu
E5 FDC-SyncSet.req Utilisateur FAL Updata, SYNC_SET-
R CMD-SDU
(AP maitre C1)
E6 FDC-Disconnect.req Utilisateur FAL DISCONNECT-CMD-SDU
(AP maitre C1)
E7 FDC-ResumeCycle.req Utilisateur FAL
(AP maitre C1)
E8 FDC-Command.req Utilisateur FAL Update, CMD-SDU
(AP maitre C1)
E9 FDC-DataExchange.req AR ASE (FDCM- RSP-SDU
AR)
E10 AR-CycleEvent.ind AR ASE (FDCM- NetworkClock
AR)
E11 AR-SendCommand.cnf AR ASE (FDCM- ServiceStatus, RSP-SDU
AR)
E12 Erreur détectée Cet objet Voir 8.2.7 et les|notes
du Tableau 11
Les défaillanced WDT
sont détectées qeux
fois en série a I'gtat
SyncConnect.
Par ailleurs, les
défaillances sont
détectées en coptinu a
I'état AsyncConnect.
E13 EventConnectRSP Cet objet état Unsigned16 Notification de |4 sous-
hi
(sous-ridehine) rsdu_CONNECT-RSP- | Tacnine
PDU
E14 EventSyncSetRSP Cet'objet état Unsigned16 Notification de I@ sous-
hi
(sous-machine) rsdu_SYNC_SET-RSp- | maenine
PDU
E15 EventDisconnectCMD Cet objet csdu _DISCONNECT- Notification de I@ sous-
. CMD-PDU machine
(sous-machine)
8.24.8 Descrtiptions des actions aux transitions d'état
Le Tapleat /M décrit les transitions d'état du diagramme d'états principal de la FDCPM-M. De
plus, Ile Tableau 12 décrit les transitions d'état de la sous-machine de la FDCM-M.
Tableau 11 — Transitions du diagramme d'états principal de la FDCPM-M
T# Etat Evénement (arguments) [conditions] Etat
source | action cible
T1 (n'importe quel état) | E1:FDC-Reset.req S0:Désactivé
/
/*-- Clearing all attributes of the FDC master --*/;
T2 S0:Désactivé E2:FDC-Open.req S0:Désactivé
/
/*-- Initializing the FDC master --*/; a
T3 S0:Désactivé E3:FDC-Enable.req (communicationMode) S1:Déconnecté
/* Notifiying the DLL’s communication mode, initialized into
whether the cyclic mode or the event-driven mode. */
/ TransMode = communicationMode;
T4 S1:Déconnecté E1:FDC-Reset.req S0:Désactivé

/
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T#

Etat
source

Evénement (arguments) [conditions]
| action

Etat
cible

/*-- Clearing all attributes of FDC master --*/;

T5

S1:Déconnecté

E13:EventConnectRSP (status, rsdu)
[rsdu.rspBody.syncmode != 1]

/ AR-StartComCycle.req;

ProtocolVersion = rsdu.rspBody.ver ;
SyncMode = 0;

DTMode = rsdu.rspBody.dtmode;
SubCMDMode = rsdu.rspBody.subcmd;
ComTime =rsdu.rspBody.com_time ;
DevProfileType = rsdu.rspBody.profile_type;

S2:AsyncConnected

T6

S1:Déconnecté

E13:EventConnectRSP (status, rsdu)
[rsdu.rspBody.syncmode == 1]

S3:SyncConnected

/ AR-StartComCycle.req;

ProtocolVersion = rsdu.rspBody.ver ;
SyncMode = 1;

DTMode = rsdu.rspBody.dtmode;
SubCMDMode = rsdu.rspBody.subcmd;
ComTime =rsdu.rspBody.com_time ;
DevProfileType = rsdu.rspBody.profile_type;

T7

S1:Déconnecté

The other events
/
/*-- state-transition in the submachine --*/;

S1:Déconnecté

T8

S2:AsyncConnected

E1:FDC-Reset.req
/
/*-- Clearing all attributes of FDC master --%,

S0:Désact|vé

T9

S2:AsyncConnected

E14:EventSyncSetRSP(status, rsdu)
/ WDT.LastMN = 0;

WDT.LastSN = 0;

RWDT.LastRMN = 0;
RWDT.LastRSN = 0;

S3:SyncCqnnected

T10

S2:AsyncConnected

E15:EventDisconnectCMD (csdu)
/ [*-- no-operation --*/;

S4:Déconrexion

T11

S2:AsyncConnected

E12: Errors occur continuously @ 0, C,

/ [*-- no-operation --*/;

S4:Déconrexion

T12

S2:AsyncConnected

The other events
/
/*-- state-transition in the submachine --*/;

S2:AsyncQonnected

T13

S3:SyncConnected

E1:FDC-Reset:teq
/
/*-- Clearing all attributes of FDC master --*/

S1:Désact|vé

T14

S3:SyncConnected

E12;-Errors occur serially twice. P
/ [¥=- no-operation --*/;

S2:AsyncQonnected

T15

S3:SyncConnected

E15EventDisconnectCMD (csdu)
/ [*-- no-operation --*/;

S4:Déconrexion

T16

S3:SyncConnected

The other events
/
/*-- state-transition in the submachine --*/;

S3:SyncCqnnected

T17

S4:Déconnexion

E1:FDC-Reset.req
/
/*-- Clearing all attributes of the FDC master --*/

S1:Désact|vé

T18

S4:Déconnexion

E9:FDC-DataExchange.req (rsdu)
/ csdu.cmd = disconnect;
FDC-DataExchange.cnf (csdu);

S4:Déconrexion

T19

S4:Déconnexion

|:7'|:nr‘-PnQ||mnr‘\Jlr‘ln reg

S2:Déconnecté

/
/*-- Clearing internal information related to the
communication cycle and alarm information --*/;

a

Le processus détaillé dépend de la mise en ceuvre du systéme.

b Les implémenteurs utilisent un mécanisme de comptage ou de gestion des erreurs.
C  Lalimite de comptage de la durée d'erreur est laissée a la discrétion de I'implémenteur.
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T#

Etat
source

Evénement (arguments) [conditions
| action

Etat
cible

T7.1

S1.0:Repos

E4:FDC-Connect.req (csdu)

/ LastCMD-SDU = csdu;

If (TransMode == EventDriven)
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;

S1.1:
WaitCMDComplete

T7.2

S1.0:Repos

E6:FDC-Disconnect.req (csdu)
/ LastCMD-SDU = csdu;

If (TransMode == EventDriven)
AR-SendCommand.req (csdu);

S1.0: Repos

else /*-- no-operation --*/;

T7.3

S1.0:Repos

E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/]
/ LastRSP-SDU = rsdu;

csdu = LastCMD-SDU;

FDC-DataExchange.cnf (csdu);

S1.0'Replos

T7.4

S1.1:
WaitCMDComplete

E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm -
&& ((rsdu.rcmd !'= LastCMD-SDU.cmd) || (status.cmdRdyyl=

1)1
/ LastRSP-SDU = rsdu;

csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu);

S1.1:
WaitCMDIComplete

T7.5

S1.1:
WaitCMDComplete

E9:FDC-DataExchange.req (rsdu) [/*-- rsdu¢has™no alarm --*/
&& (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy ==
1) && (LastCMD-SDU.cmd == connect)]

/ LastRSP-SDU = rsdu;

csdu = LastCMD-SDU;

FDC-DataExchange.cnf (csdu)s

FDC-Connect.cnf (status, rsdu,) ;

/*-- signal E13:EventConnectRSP to the main machine --*/;

Sortie vefs la
machine principale

T7.6

S1.1:
WaitCMDComplete

E11:AR-SendCommand.cnf (status, rsdu) [/*-- status has no
alarm --*/ && (rsdu.remd*== LastCMD-SDU.cmd) &&
(status.cmdRdy != 1]

/ LastRSP-SDU zrsdu;

csdu = LastCMD=SDU;

AR-SendCommand.req (csdu);

/* Comment: TransMode is EventDriven. */

S1.1:
WaitCMDIComplete

T7.7

S1.1:
WaitCMDComplete

E11:AR-SendCommand.cnf (status, rsdu) [/*-- status has no
alarm\*-*/ && (rsdu.rcmd == LastCMD-SDU.cmd) &&
(status.cmdRdy == 1) && (LastCMD-SDU.cmd == connect)]
/ LLastRSP-SDU = rsdu;

csdu = LastCMD-SDU;

FDC-Connect.cnf (status, rsdu) ;

/*-- signal E13:EventConnectRSP to the main machine --*/;

Sortie vefs la
machine principale

T12.1

S2.0:Repos

E5:FDC-SyncSet.req (csdu)
/ LastCMD-SDU = csdu;

S2.1:
WaitCMDIComplete

T12.2

S2.0:Repos

E6:FDC-Disconnect.req (csdu)
/ LastCMD-SDU = csdu;

If (TransMode == EventDriven)
AR-SendCommand.req (csdu);

Sortie vefs la
machine principale

else /*-- no-operation --*/;
/*-- signal E15:EventDisconnectCMD to the main machine --*/;

T12.3

S2.0:Repos

E8:FDC-Command.req (csdu)
/ LastCMD-SDU = csdu;

If (TransMode == EventDriven)
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;

S2.1:
WaitCMDComplete

T12.4

S2.0:Repos

E10: AR-CycleEvent.ind
/ FDC-ComCycle.ind

S2.0: Repos

T12.5

S2.1:
WaitCMDComplete

E6:FDC-Disconnect.req (csdu)

/ LastCMD-SDU = csdu;

If (TransMode == EventDriven)

AR-SendCommand.req (csdu);

else /*-- no-operation --*/;

/*-- signal E15:EventDisconnectCMD to the main machine --*/;

Sortie vers la
machine principale

T12.6

S2.1:
WaitCMDComplete

E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/
&& (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy !=

S2.1:
WaitCMDComplete
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T# Etat Evénement (arguments) [conditions Etat
source I action cible
]
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu) ;
T12.7 S2.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ Sortie vers la
WaitCMDComplete | && (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy == machine principale
1) && (LastCMD-SDU.cmd == sync_set)]
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu);
FDC-SyncSet.cnf(+);
/*-- signal E14:EventSyncSetRSP to the main machine --*/;
T12.8 S2.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ S2.0;Repps
WaitCMDComplete | && (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy ==
1) && (LastCMD-SDU != sync_set)]
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
FDC-DataExchange.cnf (csdu);
FDC-Commnand.cnf (+);
T12.9 S2.1: E11:AR-SendCommand.cnf (status, rsdu) [/*-- statusthas no S2.1:
WaitCMDComplete alarm --*/ && (rsdu.rcmd == LastCMD-SDU.cmd) && WaitCMDIComplete
(status.cmdRdy != 1)]
/ LastRSP-SDU = rsdu;
csdu = LastCMD-SDU;
If (TransMode == EventDriven)
AR-SendCommand.req (csdu);
else /*-- no-operation --*/;
T12.10 S2.1: E11:AR-SendCommand.cnf (statisyrsdu) [/*-- status has no S2.0:Repps
WaitCMDComplete alarm --*/ && (rsdu.rcmd == Last€CMD-SDU.cmd) &&
(status.cmdRdy == 1)]
/ LastRSP-SDU = rsdu;
FDC-Commnand.cnf (&),
T12.11 S2.1: E10: AR-CycleEvent.ind S2.1:
WaitCMDComplete | / FDC-ComCycle,ind WaitCMDIComplete
T16.1 S§3.0:Repos E6:FDC-Disconnect.req (csdu) Sortie vefs la
/ LastCMD-SDU = csdu; machine principale
/*-- signal EX5:EventDisconnectCMD to the main machine --*/;
T16.2 S3.0:Repos E8:FDE=Command.req (csdu) S3.1:
/ LastEMD-SDU = csdu; WaitCMD[Complete
T16.3 S3.0:Repos E10+/AR-CycleEvent.ind S3.0: Repos
/ FDC-ComCycle.ind
T16.4 S3.1: E6:FDC-Disconnect.req (csdu) Sortie vefs la
WaitCMDComptete’/ | / LastCMD-SDU = csdu; machine principale
/*-- signal E15:EventDisconnectCMD to the main machine --*/;
T16.5 S3.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ S3.1:
WaitCMDComplete | && (rsdu.rcmd == LastCMD-SDU.cmd) && (status.cmdRdy != WaitCMD|Complete
] ou
/ LastRSP-SDU = rsdu; Sortie vefs la
if (rsdu.rwdt.rsn != LastRSN) machine |
{/*-- signal E12 watchdog counter error to the main machine-- EITEE?QIE siE12a
T} )
else
{LastRSN = rsdu.rwdt.rsn;
csdu = LastCMD-SDU;
LastSN = LastRSN;
csdu.wdt.mn = LastMN;
csdu.wdt.sn = LastSN;
FDC-DataExchange.cnf (csdu) ;}
T16.6 S3.1: E9:FDC-DataExchange.req (rsdu) [/*-- rsdu has no alarm --*/ S3.0:Repos
WaitCMDComplete | && (rsdu.rcmd == CMD-SDU.cmd) && (status.cmdRdy == 1)] ou
/ LastRSP-SDU = rsdu; Sortie vers la
machine

if (rsdu.rwdt.rsn I= LastRSN)

{/*-- signal E12 watchdog counter error to the main machine --
15}

else

{LastRSN = rsdu.rwdt.rsn;

csdu = LastCMD-SDU;

LastSN = LastRSN;

principale, si E12 a
été émis.
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T# Etat Evénement (arguments) [conditions Etat
source I action cible

csdu.wdt.mn = LastMN;
csdu.wdt.sn = LastSN;
FDC-DataExchange.cnf (csdu) ;
FDC-Command.cnf (status, rsdu);}

T16.7 S3.1: E10: AR-CycleEvent.ind S3.1:
WaitCMDComplete | / FDC-ComCycle.ind WaitCMDComplete
LastMN++;
LastRSN++;

8.2.5 —Machineprotocolaire-esclave (FDCPM-S)

8.2.5.1 Descriptions des états

La Figure 19 présente le schéma d'états FDCPM-S et le Tableau 13 chadque état [de la
FDCPM-S.

5
il S1Disconnected ' A S bsyncConnected h
510
E1
E13
E2/T2
-
EE/T79
E8/TT.10 g1,
3
E4/T18,
e
KOE? T20 E14/T4 E12/T14
W r S3:5ymeConnected ")
bEE-‘ﬂE
E&/T10
E15/Ti5
E
Légende
Anglais Frangais
(any state) (n'importe quel état)
Disconnected Déconnecté

Figure 19 — Schéma d'états de la FDCPM-S
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