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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS - FIELDBUS
SPECIFICATIONS AND PROFILES - ADS-NET

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co- operation on all questions concerning standardization in the electrical and electronic fields To
this T
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaft f referred to
Pubjication(s)”). Their preparation is entrusted to technical committees; any IEC Natjopal Comnitteesinterested

[
m
O

in the subject dealt with may participate in this preparatory work. Internatiop vernmental arld non-
governmental organizations liaising with the IEC also participate in this preparatioq. 8 closely
withl the International Organization for Standardization (ISO) in accordance wit b ned by
agr¢ement between the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express,‘as nea 3 k M i ational
congensus of opinion on the relevant subjects since each technicg i = tation from all

intefested IEC National Committees.

3) IEC|Publications have the form of recommendations for interpational bse _and are accepted by IEC National
Committees in that sense. While all reasonable efforts are that the technlcal content| of IEC
Publications is accurate, i e i for any
mis{nterpretation by any end user.

4) In grder to promote international uniformj cations
transparently to the maximum extent possible\in ‘their natiopa and ediohal publications. Any divgrgence

between any IEC Publication and the correspqndinyg i Qnal publication shall be clearly indi¢ated in
the |atter.

5) IEC]|itself does not provide any attestation of c it iR dent certification bodies provide conformity
assessment services and, narks 6f conformity. IEC is not responsible [for any

ser\ices carried out by indep

6) All gsers should ensure fhat

7) No liability shall attach fo i i ) , servants or agents including individual expgrts and
merhbers of its teghnical committees atloal Commlttees for any personal injury, property darhage or
othgr damage Qq y atsoe yhether/direct or indirect, or for costs (including legal fe¢s) and
expgnses arising b i S or reliance upon, this IEC Publication or any other IEC

Publications.

8) Attgntion is drawp’to\the Normative references cited in this publication. Use of the referenced publications is

indigpensable for 3 plication of this publication.
9) Attgntion is¢dra € ibility_that some of the elements of this IEC Publication may be the supject of
patgnt rights\IEC sha eld f'esponsible for identifying any or all such patent rights.
A PA$ 3 ification not fulfilling the requirements for a standard, but|made
availaple to i

IEC HAS 62953 been processed by subcommittee 65C: Industrial networks, qf IEC
technical committee 65: Industrial-process measurement, control and automation.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
65C/787/PAS 65C/799/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of
3 years, at the end of which it shall be published as another type of normative document, or
shall be withdrawn.
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INTRODUCTION

This PAS contains the ADS-net fieldbus specifications and profiles (Communication profile CP
20/1 ADS-net/pZNETWORK-1000, CP 20/2 ADS-net/NX) for inclusion in the IEC 61158 series
as well as IEC 61784-2.

The intention is to make this technical content available immediately, while a corresponding
new work item proposal (NP) has been launched. If the NP is accepted, this contents will be
included in the next editions of the IEC 61158 series and of IEC 61784-2.

This PAS contains the relevant ADS-net (Type 25) elements for the DL and AL services and
protocols and information with references to:

- 1EC|61158-1:2014
- IEC[61158-2:2014

- 1EC|61784-2:2014

The present IEC PAS is structured in the same way a es anf IEC

61784;-2:
- 1EC
- IEC
- IEC
- 1EC

- 1EC
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INCLUDED SUBPARTS

Industrial communication networks — Fieldbus specifications — Part 3-25: Data-link layer
service definition — Type 25 elements

Industrial communication networks — Fieldbus specifications — Part 4-25: Data-link layer
protocol specification — Type 25 elements

Industrial communication networks — Fieldbus specifications — Part 5-25: Application layer
service definition — Type 25 elements

Industrial communication networks — Fieldbus specifications — Part 6-25: Application layer
protodotspecification — Type 25 etements

CPF20 input for IEC 61784-2: Industrial communication networks (= " Part 2:

Additipnal fieldbus profiles for real-time networks based on ISO/IEC 88Q
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-25: Data-link layer service definition —
Type 25 elements

1 Scope

1.1 |General

This part of IEC PAS 62953 provides common elements for basig\ti i nessaging

commpnications between devices in an automation environment.{The te ime-crijical” is

used fo represent the presence of a time-window, within which ore or more iffed dctions

are rgquired to be completed with some defined level of % 9 Rai o complete

specifled actions within the time window risks failure of™ Rlicati questirjg the

actionp, with attendant risk to equipment, plant and possibly

This standard defines in an abstract way the exter Type

25 fieldbus data-link layer in terms of

a) the primitive actions and events of\the s

b) th¢ parameters associated with each \primi{ive i ' h they
takke; and

c) the interrelationship bepween these

The purpose of this sta

e the Type 25 figld data-
link layers of

e systems managg stems
mganagement o

1.2 |Specifi

The pfingipa ta-link

layer services™syitabte fortime-critical communications, and thus supplement the OSl|Basic

Refergnce M gdiding the development of data-link protocols for time-¢ritical

commpnications. ondary objective is to provide migration paths from previously-existing

industrial communications protocols.

This Specification may be used as the basis jor jormal DL-Programming-inierfaces.

Nevertheless, it is not a formal programming interface, and any such interface will need to

address implementation issues not covered by this specification, including

a) the sizes and octet ordering of various multi-octet service parameters, and
b) the correlation of paired request and confirm, or indication and response, primitives.

1.3 Conformance

This standard does not specify individual implementations or products, nor does it constrain

the implementations of data-link entities within industrial automation systems.

There is no conformance of equipment to this data-link layer service definition standard.
Instead, conformance is achieved through implementation of the corresponding data-link

protocol that fulfills the Type 25 data-link layer services defined in this standard.
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC PAS 62953-4-25, Industrial communication networks — Fieldbus specifications — Part 4-
25: Data-link layer protocol specification — Type 25 elements

IEC PAS 62953-5-25, Industrial communication networks — Fieldbus specifications — Part 5-
25: Application layer service definition — Type 25 elements

IEC PAS 62953-6-25, Industrial communication networks — Fieldbus, §p 2 Part 6-
25: Application layer protocol specification — Type 25 elements

ISO/IRC 10731, Information technology — Open Systems Inte rence
Model - Conventions for the definition of OSI services

ISO/IRC 7498-1, Information technology — Open Systéms In rence
Model The Basic Model

ISO/IBC 7498-3, Information technolggy™ O rence

Model Naming and addressing

ISO/IEC 8802-3:2000, Information ecommunications and inforgnation

exchapge between systems.— Local and metrogelita networks — Specific requiremgents —
Part 3 Carrier sense multip i jon detection (CSMA/CD) access methqd and
Physi¢al Layer specification

ISO/IRC 10731, or : , en Systems Interconnection — Basic Reférence
Modell- Conve ‘@ « efinii S

3 Terms, defi

For the purpg
and con i0

ent, the following terms, definitions, symbols, abbreviations



https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-3-25 © IEC 2015 -1 -

3.1 Reference model terms and definitions

This standard is based in part on the concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3, and makes use of the following terms defined therein:

3.1.1 DL-address [ISO/IEC 7498-3]
3.1.2 DL-address-mapping [ISO/IEC 7498-1]
3.1.3 called-DL-address [ISO/IEC 7498-3]
3.1.4 calling-DL-address [ISO/IEC 7498-3]
3.1.5 centralized multi-end-point-connection 198-1]
3.1.6 DL-connection 198-1]

3.1.7 DL-connection-end-point 198-1]

[
[

3.1.8 DL-connection-end-point-identifier 198-1]

ISO/IEC 7498-1]

3.1.9 DL-connection-mode transmission

3.1.10 DL-connectionless-mode transmission [ISO/IEC 7498-1]

3.1.11 correspondent (N)-entities [ISO/IEC 7498-1]
correspondent DL-entities (N

correspondent Ph-entities (N=
3.1.12 DL-duplex-transmijssion [ISO/IEC 7498-1]
3.1.13 (N)-entity [ISO/IEC 7498-1]

DL-entity (N=

Ph-enti@ﬂ
ili [ISO/IEC 7498-1]
[ISO/IEC 7498-1]

[ISO/IEC 7498-1]
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3.1.17 layer-management [ISO/IEC 7498-1]
3.1.18 DL-local-view [ISO/IEC 7498-3]
3.1.19 DL-name [ISO/IEC 7498-3]
3.1.20 naming-(addressing)-domain [ISO/IEC 7498-3]
3.1.21 peer-entities [ISO/IEC 7498-1]
3.1.22 primitive name [ISO/IEC 7498-3]
3.1.23__DL -protocol [ISO/IEC 7498-1]
3.1.2 DL-protocol-connection-identifier 198-1]
3.1.25 DL-protocol-data-unit 198-1]
3.1.26 DL-relay 198-1]
3.1.27 reset [ISO/IEC 7498-1]
3.1.28 responding-DL-address ISO/IEC 7498-3]
3.1.29 routing [ISO/IEC 7498-1]
3.1.30 segmenting [ISO/IEC 7498-1]
3.1.31 (N)-service [ISO/IEC 7498-1]

DL-service (N=2)
Ph-service (N=1)

3.1.32 (N)-service-acce i [ISO/IEC 7498-1]

Ph-service-act
3.1.33 DL-ser

[ISO/IEC 7498-3]

3.1.3 [ISO/IEC 7498-1]
3.1.3 [ISO/IEC 7498-1]
3.1.3 [ISO/IEC 7498-1]
3.1.3 [ISO/IEC 7498-1]
3.1.3 [ISO/IEC 7498-1]
3.1.3 DLS-user-data [ISO/IEC 7498-1]

3.2 Service convention terms and definitions

This standard also makes use of the following terms defined in ISO/IEC 10731 as they apply
to the data-link layer:

3.21 acceptor
3.2.2 asymmetrical service

3.2.3 confirm (primitive);

requestor.deliver (primitive)
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3.2.4 deliver (primitive)

3.2.5 DL-confirmed-facility
3.2.6 DL-facility

3.2.7 DL-local-view

3.2.8 DL-mandatory-facility
3.2.9 DL-non-confirmed-facility

3.2.10_DL-provider-initiated-facility

3.2.11 DL-provider-optional-facility

3.2.1 DL-service-primitive;
primitive
3.21 DL-service-provider

3.2.1 DL-service-user

3.2.15 DLS-user-optional-facility

3.2.16 indication (primitive);
acceptor.deliver (primitive)

3.2.17] multi-peer

3.2.18 request (primitive);

requestor.submi
3.2.19 requestor

3.2.20 responm
accepton PR

3.2.21

3.2.22
3.3 [Tepn

3.31
block|ng

port s{ate atwhich the& port does not participate in frame communication

3.3.2
class
identifier that designates the communication range of the RCL frames and the other frames

3.3.3
control communication
acyclic data communication for high time-critical applications

3.34
cyclic communication
periodic data communication for real-time communication

3.3.5
DLCEP-address
DL-address which designates either
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a) one peer DL-connection-end-point, or

b) one multi-peer publisher DL-connection-end-point and implicitly the corresponding set of
subscriber DL-connection-end-points where each DL-connection-end-point exists within a
distinct DLSAP and is associated with a corresponding distinct DLSAP-address

3.3.6

DL-segment, link, local link

single DL-subnetwork in which any of the connected DLEs may communicate directly, without
any intervening DL-relaying, whenever all of those DLEs that are participating in an instance
of communication are simultaneously attentive to the DL-subnetwork during the period(s) of
attempted communication

3.3.7
DLSA
distingtive point at which DL-services are provided by a single DL-
layer ¢ntity

igher-

Note 1 fo entry: This definition, derived from ISO/IEC 7498-1, is repeated R
critical fistinction between DLSAPs and their DL-addresses.

ing of the

NOTE {1 DLSAPs and APs are depicted as ovals spanning the boundary between two adjacent layers.

NOTE 2 \Dl~addresses are depicted as designating small gaps (points of access) in the DLL portion of a DILSAP.

NOTE 3 A single DL-entity may have multiple DLSAP-addresses and group DL-addresses associated with a
single DLSAP.

Figure 1 — Relationships of DLSAPs, DLSAP-addresses and group DL-addresses

3.3.8

DL(SAP)-address

either an individual DLSAP-address, designating a single DLSAP of a single DLS-user, or a
group DL-address potentially designating multiple DLSAPs, each of a single DLS-user

Note 1 to entry: This terminology is chosen because ISO/IEC 7498-3 does not permit the use of the term DLSAP-
address to designate more than a single DLSAP at a single DLS-user.
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3.3.9
(individual) DLSAP-address
DL-address that designates only one DLSAP within the extended link

Note 1 to entry: A single DL-entity may have multiple DLSAP-addresses associated with a single DLSAP.

3.3.10

extended link

DL-subnetwork, consisting of the maximal set of links interconnected by DL-relays, sharing a
single DL-name (DL-address) space, in which any of the connected DL-entities may
communicate, one with another, either directly or with the assistance of one or more of those
intervening DL-relay entities

3.3.11
frame
denignated synonym for DLPDU

3.3.1
group DL-address
DL-address that potentially designates more than one DL

Note 1 [to entry: A single DL-entity may have multiple group ad € SAP. A

3.3.1
information communication
acycli¢ data communication for low time-¢x

3.3.14
node
single|DL-entity as it appea

3.3.15
receijing DLS-
DL-sefvice user that/a

Note 1

3.3.16
ring ¢
non-re
RCL f

using

3.3.17
sendipng‘DLS-user
DL-service user that acts as a source of DLS-user-data

3.3.18
station
node

3.3.19
station address
identifier address that designates the node of type 25 network
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3.4 Symbols and abbreviations

NOTE Many symbols and abbreviations are common to more than one protocol Type; they are not necessarily
used by all protocol Types.

DL- Data-link layer (as a prefix)

DLC DL-connection

DLCEP DL-connection-end-point

DLE DL-entity (the local active instance of the data-link layer)
DLL DL-layer

DLM DL-management

DLME DL-management Entity (the local active instance of DL-mana ent)
DLMS DL-management service

DLPC DL-protocol-control-information
DLPDU DL-protocol-data-unit

DLS DL-service

DLSAP DL-service-access-point

DLSDU DL-service-data-unit

EGA Edge-A node

EGB Edge-B node

FIFO First-in first-out (queuing

ISL Isolate node

IT™M Intermediate node

LCA

LCC

LCN

LLD

LLU

LNA

NNB

oSl

Ph-

PhE

PhL

PhS

PLD Physical link down

PLU Port A (B) link up state

QoS Quality-of-service

RCL Ring control

RCLC RCL communication control

RHE Rapid hello (Type 25 frame type)
RT Real time

RTC RT communication control

SCR Station condition report (Type 25 frame type)
TRC Transmit/Receive control

WLU Wait link up state
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3.5 Common conventions

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

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.

Service primitives, used to represent service user/service provider interactions (see
ISO/IEC 10731), convey parameters that indicate information available in the user/provider
interaction.

This ¢fandard uses a tabular format 1o describe the component param
primitives. The parameters that apply to each group of DLS primitives 4@
throughout the remainder of this standard. Each table consists
contaiphing the name of the service parameter, and a column eac
paramleter transfer directions used by the DLS:

eters ot the DLS
out in}-‘ables
iX) columns,
itivgs and

— the request primitive’s input parameters;
— the request primitive’s output parameters;
— the indication primitive’s output parameters;

— the response primitive’s input parameters;

— the confirm primitive’s output parameters.
NOTE |The request, indication, response

3 so known as requestorfsubmit,
acceptdr.deliver, acceptor.submit, and requestor. ellve priv

(see ISO/IEC 10731).

One pjarameter (or part of it) is listed i table. Under the appropriate sgrvice
primitive columns, a codenis used to sp

h. row Qe .
i the type” of usage of the parameter gn the
primitive and parameter drectio ied imthe mn:

M - parameter |s

U- para )y or may not be provided depending on th

hen not provided, a default value for the

A%

(blank

Some

(= indicates that the parameter is semantically equivalent to the parameter jin the
service primitive to its immediate left in the table;

b) an indication that some note applies to the entry

(n) indicates that the following note n contains additional information pertaining to the
parameter and its use.

In any particular interface, not all parameters need be explicitly stated. Some may be
implicitly associated with the DLSAP at which the primitive is issued.

In the diagrams which illustrate these interfaces, dashed lines indicate cause-and-effect or
time-sequence relationships, and wavy |lines indicate that events are roughly
contemporaneous.
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Additional Type 25 conventions

The following notation, a shortened form of the primitive classes defined in 3.2, is used in the

figures.

req request primitive

ind indication primitive

cnf confirm primitive (confirmation)

rsp response primitive

4 Dl]-services-andconcepts

4.1 [Overview

This standard specifies the Type 25 data-link services for the 1SO/I gdl-time
Ethernet. The Type 25 services extend Ethernet according to t ndard
with mechanism to control frame flow with IEEE 802.1Q VLAN: e use
in type 25 network. Type 25 network controls the data traffi naring
or node synchronization.

This |standard specifies the data-link services f the
ISO/IBC 8802-3 based data-link layer.

4.2 |Types of DLS

4.2.1 General

The D

o R(

e R

The R n-real-
time cyclic,
contrg Hically
the cy it guarantees the real-time communication amgng all
nodes rol and Information communication are acyclic communigcation
on T communication is wused in high time-critical acyclic
comm communication is used in low time-critical acyclic communigation.
Contrg munication are non-real-time communication.

4.2.2 Primitive ofthe RCL communication and RT communication

The sgquénce of primitives for the RCL communication and RT communication servicgés are

shown in Figure 2.


https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-3-25 © IEC 2015 -19 -

Publisher Subscriber(s)

DL-xxx.req

«-— T N DL-xxx.ind
DL-xxx.cnf

NOTE The method by which a cnf primitive is correlated with its corresponding preceding req primitive is local

matter.[See T.2.

Figure 2 — Sequence diagram of RCL communicati
and RT communication services

4.3 |Detailed description of the RCL communication servigcé
4.3.1 Sequence of primitives

Thesgl RCL communication service primitives and the gar
the primitive sequence is shown in Figure 2.

Table 1 — Prinitives
on the REL ¢

warized in T3

ble 1,

Function Location ﬁ Prir}it'q\ Direction Parameter
Transmit DLSDU Publishe L-R% To DLE S_add
PortNum
Frame_pri
Q RCL_type
DLSDU
Confirm DLSDU ﬁﬂé\i \/\\&L/RCL.cnf From DLE Status
transmission \
Receiye DLSD, &% DL-RCL.ind From DLE S_add
x PortNum
N .
Frame_pri
RCL_type
DLSDU

4.3.2 Transmit / Receive DLSDU

4.3.2.1 Function

DL-RCL request allows the DLS-user to transfer data for ring control and reconfiguration.

4.3.2.2 Types of primitives and the parameters of the Transmit / Receive DLSDU

Table 2 indicates the parameters of transmit DLSDU service.
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Table 2 — Transmit DLSDU primitives and parameters

DL-RCL Request Indication Confirm
Parameter name Input Output Output
S_add M M (=)

Port_Num M M

Frame_pri M M (=)

RCL_type M M (=)

DLSDP M M (=) S~
Statug

is locqgl matter. See 1.2.

NOTE| The method by which a confirm primitive is correlated with its correspon

mitive

4.3.2.2.1 S_add

The S| add (Source address) parameter specifies th

4.3.2.2.2 PortNum

The HortNum parameter indicates the
DLE Have three types PortNum, A, B,

indica

4.3.2.2.3 Frame_pki

The Frame_pri patam
In RGL comm@'

commupnication.

4.3.2.2.

The R

frame

4.3.2.2.

R

AN
A
%

This parameter specifies the DLS-user data that is transferred by the DLE.

| SDU.
node
meter

twork.
RCL

bl and
5. The

4.3.2.2.6 Status

This parameter specifies the DLS-user to determine whether the requested service was
provided successfully, or failed due to a particular reason. The possible value conveyed in

this parameter is as follows:

a) “success”;
b) “failure” .
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4.4 Detailed description of the RT communication service

4.4.1 Sequence of primitives

The RT communication service primitives and the parameters are summarized in Table 3, the

primitive sequence is shown in Figure 2.

Table 3 — Primitives and parameters used on the RT communication service

Function Location Primitive Direction Parameter
Transmit DLSDU Publisher DL-RTC.req To DLE D_add
add
Confifm DLSDU Publisher DL-RTC.cnf From D Sta s\/
transmission
Receiye DLSDU Subscriber(s) DL-RTC.ind F L 2\ D_M
—_add
Frame_pri
DLSDU
~A) &
NOTE]| In this table, time increases from to@%@ % ( Q J\)
4.4.2 Transmit / Receive DLSDU %
4.4.2. Function
DL-RT request allows ansfer data based on ISO/IEC 8802-3. |n RT
commpnication, re cation types: cyclic, control, and information
commupnication. 2 shes each type of communication by DLSDU
parameters.
4.4.2.2 he parameters of the Transmit / Receive DLSDU
Table 4 indicates th of DLSDU transmission service.
— Transmit DLSDU primitives and parameters
DE-RT \/ Request Indication Confirm
Paraneterhame Input Output Output
D_add M M (=)
S_add M M (=)
Frame_pri M M (=)
DLSDU M M (=)
Status M

NOTE The method by which a confirm primitive is correlated with its corresponding preceding request primitive

is local matter. See 1.2.
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4.4.2.2.1 D_add

The D_add (Destination address) parameter specifies the DL-address of the subscriber DLE.
It may be individual or multicast (including broadcast) address. Cyclic communication uses
the dedicated multicast address indicating the cyclic communication.

4.4.2.2.2 S_add

The S_add (Source address) parameter specifies the DL-address of the publisher DLE.

4.4.2.2.3 Frame_pri

pe 25 ne|twork.
d information

The Fframe_pri parameter specifies the priority with IEEE 802.1Q VLAN o
This Yalue differs among communication types, which are cyclic, coq|
commpnication.

44224 DLSDU

This parameter specifies the DLS-user data that is transferred b

4.4.2.2.5 Status

See 4|3.2.2.6.

5 D| management services

5.1 General

This clause defines the i 3 DL-management user (DLMS-usér).

5.2 Facilities of the

DL-m3 nagemenni
the DEMS-user and S

the DUMS-user:

v/configuration, event and error handling beftween
in the DLE. The following functions are proviged to

a) Rgset of th

b) Regquest for andNgodfi ' of the actual operating parameters and of the counters|of the
logal/DLE;

c) Natificatiqn Okunexpegted events, errors, and status changes, both local and remote,

d) Request foridentification and for the DLSAP configuration of the local DLE.

5.3 |Seryice of the DL-management

5.3.1 Overview
DL-management provides the following services to DLMS-user:

a) Reset;

b) Set value;
c) Get value;
d) RCL stop;
e) RCL start;

f) Node status;
g) Event.

Each service is defined as following subclauses.
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NOTE DLMS-user may use this service only when the DLE adopts configurable time slot.

5.3.2 Reset

The DLMS-user utilizes this service to make DL-management to reset the DLE. A reset is
equivalent to power on. The DLMS-user receives a confirmation thereof.

5.3.3 Set value

The DLMS-user utilizes this service to assign new values to

the variables of the DLE. The

DLMS-user receives confirmation that the specified variables have been set to the new

values.
5.3.4 Get value
This dervice allows the DLMS-user to read variables of the DLE,

management returns the actual value of the specified variables.

5.3.5 RCL stop

This service is an indicator to stop the designated type

5.3.6 RCL start

This service is an indicator to start th

he DL

ser.

5.3.7 Node status
This service indicates the status of the od@ po
5.3.8 Event
DL-mgnagement wilize rror in
the DUL
5.4 |Overview
The DL-man eir primitives are summarized in Table 5.
Q \r\ — Transmit DLSDU primitives and parameters
\e\ \ Primitive Parameter
Reset \/ DLM_Reset.req (<none>)
DLM_Reset.cnf (out DLM_status)
Set value DLM_Set.req (in Variable-name, Desired-value)
DLM_Set.cnf (out DLM_status)
Get value DLM_Get.req (in Variable-name)
DLM_Get.cnf (out DLM_status, Current-value)
RCL stop DLM_RCL_STOP.ind (out RCL_Indtype)
RCL start DLM_RCL_START.ind (out RCL_Indtype, RCL_IndDA,
RCL_IndPri, RCL_IndPort)
Node status DLM_Node_ST.ind (out Node_ST, PortA_ST, PortB_ST)
Event DLM_Event.ind (out DLM_event identifier,
Additional_info)
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The temporal relationships of the DL-management primitives are shown in Figure 3 and
Figure 4.

Node Node
DLS-user DLM DLM DLS-user

DLM_xxx.req o

&

DLM_xxx.cnf

NOTE |The method by which a cnf primitive is correlated with its corresponding pke g itive |is local
matter.[See 1.2.

Node
DLS-user DLM D
DLM_xxx_ind
4—

service

beractions

5.5 |Detail sp@a

5.5.1 Reset

e causes DLMS to reset the DLE. The DLE is assumed|in the
t is carried out in the same manner as in the “power on”
griables are cleared. The DLMS user receives the DLM_|Reset
o alorg with the status of the result whether it was a success or a faflure.

Table 6 indicates the primitives and parameters of the Reset service. This is a local service.

Table 6 — DLM_Reset primitives and parameters

DLM_Reset Request Confirm
Parameter name Input Output
DLM_Status M

NOTE The method by which a confirm primitive is correlated with its corresponding preceding request primitive
is a local matter. See 1.2.



https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-3-25 © IEC 2015 - 25—

5.5.1.2.2 DLM_status

This parameter allows the DLMS-user to determine whether the requested DLMS was
provided successfully, or failed for the reason specified. The value conveyed in this parameter
is as follows:

a) “OK — successfully completed”;

b) “Failure — terminated before completion”.
5.5.2 Set value
5.5.2.1 Function

This gervice is used to assign new values to the variables of the D he DLM$-user
receives confirmation that the specified variables have been set to the r 3

5.5.2.2 Type of primitives and parameters of the Set value
5.5.2.2.1 General

Table|7 indicates the primitives and parameters of the This is g local

servicp.

Table 7 — DLM_Set primitixe Yaﬁa ters
~

DLM_Set \ \R\eS}{{est \ \ ) Confirm
Parameter name /k IN \ Output
Varialjle-name \ W \/
Desirgd-value & \( \M) \\)
DLM_ptatus / (\ \/ M
'NOTIE 'Il'he ;’?ethhka/i)riw%wmated with its corresponding preceding request primitive
is a local matter. See V.

R
5.5.2.2.2 ariaklesnaie

This para pecifies\ the“variable within the DLE whose value is set. The selectable
variabjes s irpe ed values or value ranges are defined in the corresponding part of
IEC PAS 629

5.5.2.2.3 Desired-value

This parameterspecifies the desired-vatue for thesetectedvariabte:

5.5.2.2.4 DLM_status

This parameter allows the DLMS-user to determine whether the requested DLMS was
provided successfully, or failed for the reason specified. The value conveyed in this parameter
is as follows:

a) “OK — success — the variable could be updated";

b) “Failure — the variable does not exist or could not assume the new value”;

c) "Failure — invalid parameters in the request".
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5.5.3 Get value
5.5.3.1 Function

This service can be used to read the value of a DLE variable. The response of the DLMS
returns the actual value of the specified variable.

5.5.3.2 Type of primitives and parameters of the Set value
5.5.3.2.1 General

Table 8 indicates the primitives and parameters of the Get value service. This is a local
servicg.

Table 8 — DLM_Get primitives and parameter. Q\

DLM_Get Request \ \\Qm}‘kr\n\)
Paranjeter name Input \\Ow
Varialjle-name M & \\ \

N
Currenpt-value / \ M

DLM_ptatus M

- A\
NOTE| The method by which a confirm primifive ¥s cogfelatedwith ifs’ corrgs ing preceding request primitive
is a local matter. See 1.2.

5.5.3.2.2 Variable-name

ctable
part of

This {
variab
IEC P

5.5.3.2.

This p e was
perfor ¢CE 3 arameter specifies the current value of the selected variable.

5.5.3.2.

This S b was
provichd successtully/or failed for the reason specified. The value conveyed in this pargmeter
is as fpllows!

a) “OK=-succtess=the variabte coutdbeTead’;
b) “Failure — the variable does not exist or could not be read”;

c¢) "Failure — invalid parameters in the request".
5.5.4 RCL stop
5.5.4.1 Function

This service informs the DLMS-user to stop the RCL frames transmission.
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5.5.4.2 Type of primitives and parameters of the RCL stop
5.5.4.2.1 General

Table 9 indicates the primitives and parameters of the RCL stop service. This is a local
service.

Table 9 — DLM_RCL_STOP primitives and parameters

DLM_RCL_STOP Indication
Parameter name Output
RCL_Indtype

5.5.4.2.2 RCL_Indtype

This parameter specifies the RCL type of the requested RCL fra ¢ due to
the chlange of the node status.

5.5.5 RCL start
5.5.5. Function

This service is used to inform the DL

5.5.5.2 Type of primitives and parameters\g
5.5.5.2.1 General

Table|10 indicates the pri d local

servicp.

L RT primitives and parameters
(\ M}QNAIQI’> Indication

prradereR

ReL_gae y

< RONION )

M
RCIN ndP> M
M

RCL_IndPort

5.5.5.2.2  RCL_Indtype

This parameter specifies the RCL type of the requested RCL frames for the DLMS-user due to
the change of the node status.

5.5.5.2.3 RCL_IndDA

This parameter specifies the DL-address of the requested RCL frames for the DLMS-user due
to the change of the node status.

5.5.5.2.4 RCL_IndPri

This parameter specifies the priority with VLAN of the requested RCL frames for the DLMS-
user due to the change of the node status.
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5.5.5.2.5 RCL_IndPort

This parameter specifies the transmission port of the requested RCL frames for the DLMS-
user due to the change of the node status.

5.5.5.3 Node status
5.5.5.3.1 General

Table 11 indicates the primitives and parameters of the Node status service. This is a local
service.

Table 11 — DLM_RCL_START primitives and paramet

N
DLM_Node_ST Indication <
— - /\\ (\ >

Parameter name Output

Node_ST <M

A&
PortA_ST <\Q\\\ \
PortB_ST /W\ \

5.5.5.8.2 Node_ST

This parameter contains the node statu or the DLMS-user due [to the

change of the node status.

5.5.5.8.3 PortA_ST

This parameter contai to the

chang of the nodg sta
5.5.5.3.4 Pori
This parameter ¢
changg of the

to the

5.5.6
5.5.6.

This dervige\is usedto inform the DLMS-user about certain internal events or errors [to the

DLS plroyider.

5.5.6.2 Type of primitives and parameters of the Event
5.5.6.2.1 General

Table 12 indicates the primitives and parameters of the Event service. This is a local service.
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Table 12 — DLM_Event primitives

and parameters

DLM_Event Indication
Parameter name Output
DLM_event identifier M
Additional_information C

5.5.6.2.2 DLM_event identifier

This p
being

5.5.6.

This fi

announced.

.3 Additional_information

&

eld contains device profile or vendor specific additional in

arameter specifies the primitive or composite event within the DLE

OCcufre

nce is
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-25: Data-link layer protocol specification -
Type 25 elements

1 Scope

1.1 |General

The data-link layer provides basic time-critical messaging communicat ces in

an aufomation environment.

This p

a) in hnd

b) in those
data-link entities.

Thus gdccess

asynchronously but with a synchronou

1.2 |[Specifications

This sfandard specifies

a) prpcedures for the |t K user
entity to a peer morg the data-link entities forming the distrjbuted
daltalink servj i

b) prpcedures for giwng i icatipns opportunities to all participating DL-entities,
sequentially an i ¢’ for deterministic and synchronized transfer at|cyclic
in Wd;

c) pr oxymunication opportunities available for time-critical| data
tra non-time-critical data transmission without prejudice fo the
time«CrififsahNdata _trans ;

d) pr yclic and acyclic communication opportunities for time-criticgl data
tra

e) prpcedures for giving communication opportunities based on standard ISO/IEC §802-3
medidm access control, with provisions for nodes to be added or removed during normal
operatior;

f) the structure of the fieldbus DLPDUs used for the transfer of data and control information
by the protocol of this standard, and their representation as physical interface data units.

1.3 Procedures

The procedures are defined in terms of

a)
b)

c)

the interactions between peer DL-entities (DLEs) through the exchange of fieldbus
DLPDUs;

the interactions between a DL-service (DLS) provider and a DLS-user in the same system
through the exchange of DLS primitives;

the interactions between a DLS-provider and a Ph-service provider in the same system
through the exchange of Ph-service primitives.
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1.4 Applicability

These procedures are applicable to instances of communication between systems which
support time-critical communications services within the data-link layer of the OSI or fieldbus
reference models, and which require the ability to interconnect in an open systems
interconnection environment.

Profiles provide a simple multi-attribute means of summarizing an implementation’s
capabilities, and thus its applicability to various time-critical communications needs.

1.5 Conformance

This s$tandard also specifies conformance requirements for systems i these
procedlures. This standard does not contain tests to demonstrate se~with| such
requirements.

2 Nprmative references

\is documept and
itionCited appligs. For
yent (including any

The fgllowing documents, in whole or in part, are normative
are inflispensable for its application. For dated referepce
undated references, the Ilatest edition of the
amendments) applies.

IEC PAS 62953-3-25, Industrial comn
25: Data-link layer service definition —

specifications — Rart 3-

IEC PAS 62953-5-25, Industrial commyunic » I specifications — Rart 5-
25: Application layer servig [He

IEC PAS 62953-6-25, Indus specifications — Rart 6-

25: Application layer p ot (o)
ISO/IEC 10731, /:o ath 3 Open Systems Interconnection — Basic Refgrence
Modell- Convention

ISO/IBRC 749¢ Qn technology — Open Systems Interconnection — Basic Reference
Model The

ISO/IRC 74¢ Qrmation technology — Open Systems Interconnection — Basic Refgrence
Modell Naming~and addressing

ISO/IBC{,8802-3:2000, Information technology — Telecommunications and inforiation
exchahge between systems — | ocal and metropolitan area networks — Specific requiremlents —
Part 3: Carrier sense multiple access with collision detection (CSMA/CD) access method and
Physical Layer specifications

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

IEEE 802.1D-2004, IEEE Standard for Local and metropolitan area networks — Media access
control (MAC) Bridges, available at <http://www.ieee.org>

IEEE 802.1Q-2005, IEEE Standard for Local and metropolitan area networks — Virtual Bridged
Local Area Networks, available at <http://www.ieee.org>
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3 Terms, definitions, symbols and abbreviations

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

3.1 Reference model terms and definitions

This standard is based in part on the concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3, and makes use of the following terms defined therein:

3.1.1 DL-address [ISO/IEC 7498-3]
3.1.2 DL-address-mapping 198-1]
3.1.3 called-DL-address 198-3]
3.1.4 calling-DL-address 198-3]
3.1.5 centralized multi-end-point-connection 198-1]
3.1.6 DL-connection ISO/IEC 7498-1]
3.1.7 DL-connection-end-point [ISO/IEC 7498-1]
3.1.8 DL-connection-end-point-idef [ISO/IEC 7498-1]
3.1.9 [ISO/IEC 7498-1]
3.1.10 [ISO/IEC 7498-1]
3.1.11 [ISO/IEC 7498-1]
3.1.12 Q/IEC 7498-1]

3.1.13

3.11 [ISO/IEC 7498-1]
3.1.1 [ISO/IEC 7498-1]
3.1.1 (N)-layer [ISO/IEC 7498-1]

DL-Tayer (N=2)
Ph-layer (N=1)
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3.1.17 layer-management

3.1.18 DL-local-view

3.1.19 DL-name

3.1.20 naming-(addressing)-domain
3.1.21 peer-entities

3.1.22 primitive name

3.1.23 DL -protocol

[ISO/IEC 7498-1]

[ISO/IEC 7498-3]

[ISO/IEC 7498-3]

[ISO/IEC 7498-3]

[ISO/IEC 7498-1]

[ISO/IEC 7498-3]

[ISO/IEC 7498-1]

3.1.2 DL-protocol-connection-identifier
3.1.25 DL-protocol-data-unit

3.1.26 DL-relay

3.1.27 reset

3.1.28 responding-DL-address

3.1.29 routing

3.1.30 segmenting

3.1.31 (N)-service
DL-service (N=2)
Ph-service (N=1)

3.1.32 (N)-service-asces

3.1.33

3.1.3
3.1.3
3.1.3
3.1.3

3.1.3 systems-management

[ISOTIEC 74

ISO/IEC 7/
[ISO/IEC 74
[ISO/IEC 7/
[ISO/IEC 74

[ISO/IEC 71

[ISO/IEC 74
[ISO/IEC 7/
[ISO/IEC 74
[ISO/IEC 7/
[ISO/IEC 7/

[ISO/IEC 74

198-1]
198-1]
198-1]
198-1]
198-3]
198-1]
198-1]
198-1]

198-1]

198-3]
198-1]
198-1]
198-1]
198-1]
198-1]

3.1.39 DLS-user-data

3.2 Service convention terms and definitions

[ISO/IEC 7498-1]

This standard also makes use of the following terms defined in ISO/IEC 10731 as they apply

to the data-link layer:

3.21 acceptor
3.2.2 asymmetrical service

3.2.3 confirm (primitive);
requestor.deliver (primitive)
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3.2.4 deliver (primitive)

3.2.5 DL-confirmed-facility
3.2.6 DL-facility

3.2.7 DL-local-view

3.2.8 DL-mandatory-facility
3.2.9 DL-non-confirmed-facility

3.21 DL-provider-initiated-facility

3.2.11 DL-provider-optional-facility
3.2.12 DL-service-primitive;
primitive

3.2.13 DL-service-provider

3.2.1j DL-service-user

3.2.1 DLS-user-optional-facility

3.2.16 indication (primitive);
acceptor.deliver (primitive)

3.2.17] multi-peer

3.2.18 request (primitive)

requestor.sub

3.2.19 requesto
respon'

3.2.20

3.2.21
3.3

3.3.1
block
a port|state"which does not participate in frame communication

3.3.2
class
identifiers that designate communication range of the RCL frame and the other frames

3.3.3

control communication

non-real-time acyclic data communication for higher priority applications and node control
communication

3.34
cyclic communication
periodic data communication for real-time communication
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3.3.5
DLCEP-address
DL-address which designates either

a) one peer DL-connection-end-point, or

b) one multi-peer publisher DL-connection-end-point and implicitly the corresponding set of
subscriber DL-connection-end-points where each DL-connection-end-point exists within a
distinct DLSAP and is associated with a corresponding distinct DLSAP-address.

3.3.6

DL-segment, link, local link

single DL- i i ithout
any intervening DL-relaying, whenever all of those DLEs that are participating_in an dngtance
of communication are simultaneously attentive to the DL-subnetwork d (s) of
attempted communication

3.3.7

DLSAP

distingtive point at which DL-services are provided by a sing } 3 igher-
layer ¢ntity

Note 1 fo entry: This definition, derived from ISO/IEC 7498-1, h of the

critical flistinction between DLSAPs and their DL-addresses.

DLS-user-entity

DLSAPR
address \ address address
DL-layer \\\' DL-entity
N
PhSAP PhSAP
S ——— S —
Ph-IayEI\/
NOTE Dl SAPs and PhSAPs are dp'nir‘h:\d as avals Q'nnnninn the boundary between two ndlim‘pnt Inypre

NOTE 2 DL-addresses are depicted as designating small gaps (points of access) in the DLL portion of a DLSAP.

NOTE 3 A single DL-entity may have multiple DLSAP-addresses and group DL-addresses associated with a
single DLSAP.

Figure 1 — Relationships of DLSAPs, DLSAP-addresses and group DL-addresses

3.3.8

DL(SAP)-address

either an individual DLSAP-address, designating a single DLSAP of a single DLS-user, or a
group DL-address potentially designating multiple DLSAPs, each of a single DLS-user

Note 1 to entry: This terminology is chosen because ISO/IEC 7498-3 does not permit the use of the term DLSAP-
address to designate more than a single DLSAP at a single DLS-user.
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3.3.9
(individual) DLSAP-address
DL-address that designates only one DLSAP within the extended link

Note 1 to entry: A single DL-entity may have multiple DLSAP-addresses associated with a single DLSAP.

3.3.10

extended link

DL-subnetwork, consisting of the maximal set of links interconnected by DL-relays, sharing a
single DL-name (DL-address) space, in which any of the connected DL-entities may
communicate, one with another, either directly or with the assistance of one or more of those
intervening DL-relay entities

3.3.11
frame
denignated synonym for DLPDU

3.3.1
group DL-address
DL-address that potentially designates more than one DL

Note 1 [to entry: A single DL-entity may have multiple group ad € SAP. A

3.3.1
information communication
non-rgal-time acyclic data communicatiomfor

3.3.1

Iogicql link down
link sfatus at which the po ocking state” and does not communicate all kipnds of
frame$ except RCL frame

3.3.15
logicgl link up

link st ates all kinds of frames

3.3.16
node
single

3.3.17
physi
link stptys'at which the port does not communicate the frames due to link down status defined
in ISO/IEC 8802-3

3.3.18
receiving DLS-user
DL-service user that acts as a recipient of DLS-user-data

Note 1 to entry: A DL-service user can be concurrently both a sending and receiving DLS-user

3.3.19
ring control (RCL) communication
control communication of type 25 DLL ring network using RCL frames and non-real-ime

3.3.20
sending DLS-user
DL-service user that acts as a source of DLS-user-data
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3.3.21
station
node

3.3.22
station address
identifier address that designates the node of type 25 network

3.4 Symbols and abbreviations

NOTE Many symbols and abbreviations are common to more than one protocol Type; they are not necessarily
used by all protocol Types.

DL- Data-link layer (as a prefix)

DLC DL-connection

DLCEP DL-connection-end-point

DLE DL-entity (the local active instance of the data-link laye
DLL DL-layer

DLM DL-management

DLME DL-management Entity (the local active i agement)
DLMS DL-management service

DLPC DL-protocol-control-informafign

DLPDU DL-protocol-data-unit

DLS DL-service

DLSAP DL-service-access-point

DLSDU

EGA

EGB

FIFO

ISL

IT™M

LCA

LCC

LCN

LLD Logisal link down

LLU Logical link up

LNA Loop notify answer (Type 25 frame type)
NNB No neighborhood state

oSl Open systems interconnection
Ph- Physical layer (as a prefix)
PhE Ph-entity (the local active instance of the Physical layer)
PhL Ph-layer

PhS Ph-service

PLD Physical link down

PLU Port A (B) link up state

QoS Quality-of-service

RCL Ring control
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RCL communication control

Rapid hello (Type 25 frame type)

Real time

RT communication control

Station condition report (Type 25 frame type)
Transmit/Receive control

Wait link up state

3.5 Common conventions

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

The s¢rvice model, service primitives, and time-sequence diagrams u stract

descriptions; they do not represent a specification for implementaticp.

Servige primitives, used to represent service user/service (see

ISO/IRC 10731), convey parameters that indicate information pvider

interaction.

This standard uses a tabular format to describe (theg comptgen DLS

primitives. The parameters that apply to each ¢ tables

throughout the remainder of this s P i umns,
contaiping the name of the service ps e s and
parameter transfer directions used by thexDL Sk

. thl

o the¢ request primitive’sKou

e the indication primi

o the¢ response pgimiti

e the¢ confirm p@

NOTE |The request submit,

acceptdr.deliver, accgptok s

One pjaramefer ( isted in each row of each table. Under the appropriate service

primitive sed to specify the type of usage of the parameter g¢n the

primitive ction specified in the column:

M- eteNis mandatory for the primitive;

U- paramefer is a user option and may or may not be provided depending ¢n the
dynamic usage of the DLS-user. When not provided, a default value for the
parameteris—assumed:

C- parameter is conditional upon other parameters or upon the environment of the
DLS user;

(blank) — parameter is never present.

Some entries are further qualified by items in brackets. These may be

a) a parameter-specific constraint

(=)

indicates that the parameter is semantically equivalent to the parameter in the
service primitive to its immediate left in the table;

b) an indication that some note applies to the entry

(n)

indicates that the following note n contains additional information pertaining to the
parameter and its use.
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In any particular interface, not all parameters need be explicitly stated. Some may be
implicitly associated with the DLSAP at which the primitive is issued.

In the diagrams which illustrate these interfaces, dashed lines indicate cause-and-effect or
time-sequence relationships, and wavy lines indicate that events are roughly
contemporaneous.

3.6 Additional Type 25 conventions

3.6.1 Primitive conventions

The f IIn\Aling notation—a-shortened form of the primifi\ln classes defined-in-3.2is-used.in the

figures.

req request primitive

ind indication primitive

cnf confirm primitive (confirmation)
rsp response primitive

3.6.2 State machine conventions

The protocol sequences are described by means of staté
In stafe diagrams, states are represenrfed™as b c 1sitions are shown as afrows.

Namep of states and transitions of th

table. [The textual listing of the state tr nsﬂ§s try
Jable(1 - S te tra i

orrespond to the names in thg state
ed as shown in Table 1.

descriptions

# Current Event Next state
sta condltlon
=> actions
/\Qﬁb 2> Desefiptions of state machine elements
Dg SC)pt\o eleme Meaning

# umber of the transition.
SN

~
Current state,\> Names of the originating state and the target state of transition.
Next dtate

Event Name or description of the trigger event that fire the transition.
/conditions Boolean expression, which must be true for the transition to be fired.
=>actions List of assignments and service or function invocations. The action should be

atomic. The preceding “=>" is not part of the action.

NOTE “*/ conditions” may be omitted

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

Convention Meaning

= Substitution of the right side for the left side

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

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

< A logical condition to indicate an item on the left is less than the item on the right
> A logical condition to indicate an item on the left is greater than the item on the right
&& Logical “AND”

i1 togicar—oR*

! Negation operator

H-"1/ Arithmetic operator

++ Increment operator

-- Decrement operator

Breakpoint

4 Oyperview of the DL-protocol

4.1 General

A typs ndard-but extended towards regl-time

Etherr and assigns frame prioritieg with

IEEE

NOTE i i tureycomponient or test and measurement equipment su¢h as a

network ¢

4.2

4.2.1

Type ! s to achieve the following.

a) It es of frames (RCL/Cyclic/Control/Information).

b) Th in_ Rpe 25 wetwork are guaranteed real-time of cyclic communication to gontrol
th >

c) It uses ISOMEC 8802-3 standard communication without needs for special functigns for
RTE communication such as time sharing or node synchronization.

d) THe\ring topology is only permitted in type 25 network. In order to control the netwlork, it
cafegorizes the frames Into three classes according 10 thelir communication ranges.

4.2.2 Network topology

The ring topology shall be use in type 25 network. The network shall be controled and
reconfigured by RCL frames. Type 25 ring network does not need concept of master/slave
model because each node in type 25 network reconfigures autonomously. To prevent frame
loop, one section in the ring network is in the blocking state (IEEE 802.1D) and the blocked
section terminates all kinds of frames except RCL frame (as illustrated in Table 2).
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communication
range
(except RCL frame)

—47 —

” Blocking port
— RCL frame(RHE)

EGA: Edge-A node (when port B is blocked)
EGB: Edge-B node (when port A is blocked)

ST#x: Station address
A:port A
B:portB

ITM: Intermidiate node (when port A and B are unblocked)

B
P ST#6 I
IT™M
Figure 2 — Ring control in Typ
Each pode in the ring network has two Each
node has its own station address. | node
states| depending on the blocking status_of ics of
the ngde states.
T%ﬂe\ /ehi € node states
Node states Althev Description
Isolatg¢d node oth ort and B are blocked in this state (e.g. not connect cables
to’ethexngdes) and the node is isolated from the type 25 netwofk.
Edge-A node \E/ @s blocked, port A is unblocked. The node works with Edge-A.
. is only one node in a Type 25 network.

(when|port B is

blockgd)

Edge-B node B Port A is blocked, port B is unblocked. The node works with Edge-B.

. There is only one node in a Type 25 network.

(when|porfA_is

blockdd AN

Internmediate de\ IT Both port A and B are unblocked. The node works with Edge-A pnd

Edge-B. In a Type 25 network, there are an Edge-A node and ah
(when| port A..B Edge-B node. The other nodes are this state.
are ur|blocKed)

RCL frames are based on general ISO/IEC 8802-3 frames. These frames have different
ranges of communication which are given by “class”. Table 5 shows the characteristics of the
frame class and Figure 3 shows the communication ranges in Type 25 network.
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Table 5 — Characteristic of the frame classes

Frame class Description

Class 1 This frame is used to communicate with the neighboring node only. It passes through blocking
ports. RHE frame are RCL frames in this class.

Class 2 This frame is used to communicate around the network. This frame is able to pass through
blocking ports and the Edge-A node terminates the frames. LCC, LCA, LCN, LNA, and SCR
frames are RCL frames in this class.

Class 3 This frame is general Ethernet frame and terminated by blocking ports. The RT frames (Cyclic,
Control, Information frames) are in this class.

IT™ EGA EGB ™ ™
Infgrmation Class 3 N (\
dontrol frame e \/7 A
Cyclid(Real-time) _( S}
LCC,LCA, ; _ ;
LON,INA| 12552 | | rennrt N g
RCU SRC —_——— I S —— —d x M_ _____ I [N R —
RHE Class1 \
frame ffli?; fj}'f’ffffﬂ}/ /(\ vl ,(\ . .rjjfffffﬂ:;"f/ éf;’;"f/
~#erterdze. COmmunication area T
ocking locking
n'ca%ang of Type 25 frames
4.2.3 Priority conti
The Type 25 fie v i y ontrol with VLAN priority in order to provige the
real-time communigatiog: ; 5, the mechanism of priority control with VLAN |of the
Type 25 fieldbus.
Priority
High
Low
Node Outputqueue
frame | with priority RCL frame
. High = :
RCLirame e Control frame
— Priority T —
Type 25 network Control Tow Type 25 network

Figure 4 — Priority control with VLAN of Type 25 network

Each node has output queues with priority. The receiving frames are put into the output
queues based on their frame priorities. The frame with higher priority will be forwarded
neighboring node. In this mechanism, Type 25 network guarantees real-time cyclic
communication.
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4.2.4 The maximum delivery delay in Type 25 network

Type 25 network limits data traffic in the network to ensure real time communication. This
maintains the communication delay of frames at an acceptable level. The traffic restriction of
each node is determined by the total number of nodes in the network and cycle time using the
node.

Nodel . .
Processor Outputqueue Continuing
with priority .
] High _ﬁ Maximum delay case
VLAN=2 |waitin VIAN-1) A VLAN-4 A \
‘/\ | ,——I
- _E / Priority %ez _Nh]-Noden
Type 25 (b) | control (a) Type 25
Low - \
network VLAN -2’ netw .
from connected N I)ype 25 PDU
. N
devices D
Figure 5 — The mechanism of trans in a\node
There|are three causes of the delay reg unication) frame in Type

25 nefwork.

sending another frame. The VLLAN-2
ished. This delay is caused by any

a) VUAN-2 frame arrives at the time
frgme is forced to wait until the {
priority frames.

b) Bgfore receiving a VL N aceives another VLAN-2 frame (VLAN-2’ in
Figure 5) from othe . i e, 8 priority queue the VLAN2 frame is put after
the VLAN-2’ frame

c) When the V
reg¢eives high
priprity frames
priprity frames are

ansmission due to the causes a) and b), thg node
-1 frame). Since the node will transmit the hjghest
e is forced to wait until the transmission of higher

When|three RpeEN at once in a node, the maximum delay occurs. The d¢livery
time cpuldbe calqulatedin the.€ase of the maximum delay occurring at all nodes in a Type 25
netwofks

4.2.5 sontrol for real-time communication

Delivery(time in Type 25 network is calculated based on the maximum delay time per|node,
the number of nodes, and the length of ring netwark

The maximum delay of real-time communication (cyclic communication) between two nodes is
calculated by taking into account the four delay causes shown in Figure 6. The detail of each
cause is shown in IEC 61784-2 Profile 20/1.

1) Stacking delay in sending node:

The delay caused by the transmission process. It depends on the implementation of the
hardware and software.

2) Cable segment delay:

The delay caused by transmission cable constructing ring network. It is proportional to the
cable length.

3) Transmission delay in transit node
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The delay caused by transmission delay per transit node. It is proportional to the number
of nodes in the transmission path. The detail is shown in 4.2.4.

4) Stacking delay in receiving node:
The delay caused by the receiving process. It depends on the implementation of the
hardware and software.

The delivery time is calculated by the following equation.

(delivery time) = (1) + (2) x cable length + (3) x (the number of nodes — 2) + (4)

The vele tima of cvelice caommimmication chall ha cat ta laragr than thg Adglivigry I'if’ne to
yero—He—o—6&yyeric—6omuHeaHo—Sar—o6—58+—0—aFge—rah—ne—GaeHvery—+

guarantee real-time communication of cyclic communication frames in Ty etwork:

4.3 |[Sérvice g

This sjubclausgdescribes the assumed physical service (PhS) and the constraints used py the
DLE. The PhysicakService is assumed to provide the following service primitives specifjed by
ISO/IBC 8802-3, Clause 2.

The assumed primitives of PhS are

— PhS-A _DATA.req,
— PhS-A_DATA.ind,
— PhS-B_DATAreq,
— PhS-B_DATA.ind.

4.4 DL Layer architecture
The Type 25 fieldbus DLL is modeled as a combination of control components of RCL

communication control (RCLC), Real-time communication control (RTC), Transmit/Receive
control (TRC) and DL-management (DLM).

The data-link layer is comprised of the components shown in Table 6.
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Table 6 — Data-link layer components

Components Description
RCL communication control (RCLC) At RCLC, DLSDU for the ring control (RCL) data is
stored and transferred between the DLS-user and the
TRC.
Real-time communication control (RTC) At RTC, control data/information data is stored and

transferred between DLS-user and the TRC.

Transmit/Receive control (TRC) At TRC, DLSDU is stored and transferred from the
RCLC/RTC to Ph-Layer. DLPDU is stored and
transferred from Ph-Layer to the RCLC/RTC.

DL 4 (M )\ ThaH PR 3 baldo &l o
-MmMgragement{oTivr) rreroTTranagementT et ateorgSte—Statton

management variables that belorg tosthe DLL{an
manages synchronized changeb of the Npk
parameters. ~~

The internal arrangement of these components, and their interfacesyis showh.in Rigure ¥. The
arrowheads illustrate the primary direction of the flow of datzicon

XX
DLS-user /\ A \ ]
Nad

\I{eal—time communication
control (RTC)
[State machine]

*RTTR_SM

Q

RAL communication
coptrol (RCLC)
[State machine]
*RHE_SM-A
*RHE_SM-B

-RCLNode_SM <
-RCLTR_SM N
MASROT | B

Trgnsmit/Receive kontro TR}.\)\)
[State magh"m% C

—

T
INY

\ 4 v

B Ph-Layer

Figure 7 — Data-Link layer internal architecture

4.5 Local parameters and variables
4.5.1 Overview

This specification uses DLS-user request parameters P(...) and local variables V(...) as a
means of clarifying the effect of certain actions and the conditions under which those actions
are valid, local timers T(...) as a means of monitoring actions of the distributed DLS-provider
and of ensuring a local DLE response to the absence of those actions, and local counters
C(...) for performing rate measurement functions.

Unless otherwise specified, at the moment of their creation or of DLE activation:

a) all variables shall be initialized to their default value, or to their minimum permitted value
if no default is specified;
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b) all counters shall be initialized to zero;
c) all timers shall be initialized to inactive;
DL-management may change the values of configuration variables.

4.5.2 Variables, parameter, counter and timer
4.5.2.1 P(RHE_RxCK_NUM)

This parameter indicates the expiration time of not receiving RHE frames.

4.5.2.2 P(RHE_LKUP_NUM)

This parameter indicates the number of receiving RHE frames for logical lj

4523 P(LCC_STOP_NUM)

This parameter indicates the threshold number to stopthe LCC

4.52.4 C(PA_RHE_LKUP), C(PB_RHE_LKUP)

These) s at’port A and port B,
respe

4525

These]
Each

ived or droped RHE frames.
RHE_TIME).

4.5.2.6 otM 2 _NotMatch)

These 5 e change.froni neighborhood node to another node|

4.5.2.7 C(R

This cpunter indica

4.5.2.8

T(PA_|RHE E_TIME) are used for fixed cycle to do RHE operation.

4.5.2.9 king), V(PB_Blocking)

Thesel variables hold and designate the blocking status at the ports respectively. When the
port ig blocked, these variables are set to “True”, otherwise “False”.

4.5.2.10 V(LCN_Pri)

This variable is a unique value used to decide an Edge-A node in the network. This variable is
used when the node sends LCN frames.

4.5.2.11 V(LNA_Pri)

This variable is a unique value used to decide an Edge-A node in the network. This variable is
used when the node sends LNA frames.

4.5.2.12 V(PA_NBST_LKST), V(PB_NBST_LKST)

These variables hold and designate the link status of a neighborhood node. It takes three
types value (NNB, WLU, and PLU). These values are updated by receiving the RHE frames.


https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-4-25 © IEC 2015 - 53 -

4.5.2.13 V(PA_NBST_NDST), V(PB_NBST_NDST)

This variable holds and designates the node status of a neighborhood node.

It takes four

types value (ISL, EGA, EGB, and ITM) and updates the value by receiving the RHE frames.

4.5.2.14 V(PA_NBST_RCLADD), V(PB_NBST_RCLADD)

These variables hold and designate the address of a neighborhood node. These values are

updated by receiving the RHE frames.

4.5.2.15 V(PA_RHE_CYCLE), V(PB_RHE_CYCLE)

Theseg] variables hold and designate the cycle time to do RHE operation.

4.5.2.16 V(PA_RHE_RxSeq), V(PB_RHE_RxSeq)

Thesel variables hold and designate the sequence number of re
RHEframes from neighborhood node are received continuousl

4.5.2.17 V(PA_STATUS), V(PB_STATUS)

Thesg] variables hold and designate the port link staf
(NNB,|WLU, and PLU).

5 General structure and encodi
of procedure

5.1 Overview

The DLL and its procedures are\necessa

es. If

alues

ents

ser by

using [the services avaijlahle.f N hi ause describes the structure and semjantics
of DLPDU and th:sr s G d i i ification.
5.2 |Common MAE frame ire, encoding and elements of procedure

5.2.1 MAC frame

Figurd 8 shoWws th

Preagmble \S($ Dastination Source VLAN tag | Length/ DLS-user data

7) address (6) address (6) (4) Type (2)

Padding

-

CS
®)

(*)the number in parenthesis indicates length of the field injoctets

Figure 8 — Type 25 fieldbus DLPDU frame format

5.2.2 Elements of the MAC frame

5.2.21 Preamble

The preamble field is identical to ISO/IEC 8802-3, Clause 3. The preamble field is a 56-bit
field that is used to allow the physical signaling part circuitry to reach its steady state

synchronization with the receiving frame timing.
The preamble pattern is:

“10101010 10101010 10101010 10101010 10101010 10101010 10101010.”
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5.2.2.2 Start frame delimiter (SFD)

The Start Frame Delimiter (SFD) is identical to ISO/IEC 8802-3, Clause 3. The SFD field is
the sequence of bit pattern “10101011”. It immediately follows the preamble pattern and
indicates the start of a frame.

5.2.2.3 Destination address

The Destination address is identical to ISO/IEC 8802-3, Clause 3. This address field is a 48-
bit in length. The frames received and sent at each node are classified into three class (class
1, 2, and 3) based on the communication range. The detail of the class is shown in 4.2.2.

The ffame class is distinguished by destination address. Table 7 shgWs~the destilwation
addres$s of three types of classes.

Table 7 — Destination address format

Frame class Frame type Q Mat\wn}wre}s

Class 1 RCL (RHE) ¢ N\ 04:80°C2-00-00-0F

class 2 RCL (LCC/LCA/LCN/LNA/SCR) W1>8Q}>&9({-OO-OE
class 3 Cyclic/Control/Information / f\De\s?\iqa%n\l\/IAéaddress of the DLEDU

5.2.2.4 Source address

Sourcg address shall contain the node add S surce DLE.

5.2.2. VLAN tag

VLAN|tag uses IEEE . ! g gates frame type (RCL, cyclic, contrdl, and
information) designate ioriy designated PCP.

TClI
(2 octets)

(2 octets) PCP CFl VIiD
(3 bit) (1 bit) (12 bit)

AN
N RCB\E\ 0x8100 111 0 OXFFB
C;Eﬁ«\ \ 0x8100 101 0 oxFFC
Eaatrol 0x8100 011 0 0xFD
hformation 0x8100 001 0 OXFFE(*)

(*) Information frames may use other VID than OxFFE(4094) from 1 to 50 and designate multiple VIDs.

5.2.2.6 Length/Type
The Length/type is different for frame types.

— RCL frame is set to the frame length. It is different for the RCL_type.
— cyclic frame is set to 0x0800(designated IP frame).
— control and information frames are set to protocol ID that corresponds to PDU data.



https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-4-25 © IEC 2015 - 55—

5.2.2.7 DLS-user data field
5.2.2.71 RCL frame

RCL frame has three segments, RCL header, RCL protocol header, and Protocol data in DLS-
user data. Each segment contains information which is used to control the ring network. The
information differs according to RCL frame types.

Preamble | SFD | Destination Source VLAN Length/ . FCS
(7) (1) | address(6) | address(6) | tag(4) | Type(2) DLS-user data Padding 4)

RCL header RCL protocol Protocaobdata
(46) header (64) (0..2386)

(*)the number in parenthesis_in es \ength ofbthe field in ¢ctets

Figure 9 — RCL

5.2.2.7.2 RT frame

The R|T frames are identical to the 1ISO/

5.2.2.8 Padding

Padding is inserted int¢

5.2.2.9 Fiel ck’s

The f
identig

ofistruction, polynomial and expected residual are

6 D : re, encoding and elements of procedure
6.1
This ¢ structure, contents and encoding of each type and format of th¢ RCL

commpunjcation DLPDU, and specifies elements of procedure for the DLPDU. The RT
commpunication DLPDU is not described in this clause since its frame is identical fo the
ISO/IEC 8802-3.

6.2 Structure of the RCL DLPDU

Frame of class 1 is used to communicate to the neighboring node. Frame of class 2 is used to
communicate between nodes around the network. For the RCL frame, there are one kind of
class 1 frame and five kinds of class 2 frame. Table 9 shows the types and classes of RCL
frames.
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of RCL frames

frame class frame name Description
Class 1 RHE The RHE frame confirms the neighboring
) node and transmission path.
(Rapid Hello)
Class 2 Lcc O The LCC frame is used to determine
. autonomously the single Edge-A node, which
(Loop Condition Check) exists in the normal ring network.
Class 2 LCA ) If a node’s port B is physical or logical link
. down, the node’s LCA frame declares that it
(Loop Condition Alert) has higher priority to be Edge-A node.
Class|2 LCN () A node’s LCN frame de s that its owh port
B changes to physical fink down state.
(Loop Condition Notify) ges tophy
Class|2 LNA ) The LNA frame is\Sent to the node™whicH sent
LNA frame. Ondy E <B node.sends Wi
(Loop Notify Answer) frame. ”@
Class|2 SCR The SCR rame\n% thWof chahge in
netw topology to-all ngdes wr'the rin
(Station Condition Report) network. g& g

Ld
LG

6.2.1 RCL header

6.2.1. General

The sfructure of RCL DLP

C, LCA, LCN, and LNA have different priority to select an ge-Anode; X
N > LCA > LCC (high priority) > LCC (low priority) m

of RCL header

AR
s

<> Size
(Octet)
Class /\\ 2
Priority 1
Destinption adyress Station address 1
(\ N MAC address 6
\ \/ Priority 1
Sourcg address Station address 1
MAC address 6
CMD 4
Sequence number 4
Reserved 20
6.2.1.2 Class

There are two kinds of class in RCL frame.

Class 1: used to communicate to the neighboring node;

Class 2: used to communicate between nodes around the network.
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Table 11 — Class field format

frame class Value(2 octets)
class 1 0x0001
class 2 0x0002

6.2.1.3 Destination address

Set value of priority, station address, MAC address, depending on RCL_type.

Table 12 — Destination address field format

item RCL_type /\< N (\
RHE/LCC/LCN/SCR S
Priority 0x00
Statioph address OxFF : regeive L()flr\larf]::me)
MAC gddress FF-FF-FF-FF-FF-FF

6.2.1.4 Source address

All RJL frames are set to the data sh

Table 13 —Source a s field format

(o NN\ ST vae
“ N

Priority N Ox(y)/
Station addr{ess \ Station address of the node

MAQ addxess 2 \/ MAC address of the node

6.2.1.

The C

RCL frame. This area is different according to the
(RCL |

Table 14 — CMD field format

framp type

Value
Bit item

RHE | Lcc | Lca | LoeN | LNA |  sdR
[3..0] Reserved | | I 1 I |
[7..4] Unique number 1 0 0 1 2 3 0
[11..8] Unique number 2 0 1 1 1 1 3
[15..12] Reserved 0
[23..16] Frame class 1 ‘ 2 ‘ 2 | 2 | 2 ‘ 2
[31..24] Reserved 0

6.2.1.6 Sequence number

Sequence number is used to detect loss and duplication of received frames. Its value ranges

from 0x00000000 to OxFFFFFFFF with an increment of 1.
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7 DLE elements of procedure

7.1 Overview

In following subclause, the operation of RCLC, RTC, TRC, and DLM are described.

7.2 RCL communication control (RCLC)
7.21 General

RCLC provides the following functions.

— Cgdntrol link status of communication with neighboring node using RHE e;
— Cdntrol node status using class 2 RCL frames;

— Send and receive RCL frames.

7.2.2 Primitive definitions

7.2.2. Primitive definitions between RCLC and DLS

Table [15 summarizes all primitives exchanged betwe

Table 15 — The primitives and par, LScuser interface
Prjmitive name Source A%{oc\l‘a@ﬁ\ea‘rar&eters\ N )\/ Description
DL-RCL.req DLS-user (in S_add) \T—r{nsmit a RCL frame from the D[LS-

user. The RCL frame is carried tq TRC
with the class parameter.

AN

LC (ou Respond to complete DLSDU
transmission and report the statup to
DLS-user.
VI\
DL-RCL.ind Q CL f} S_add, Carries forward a received RCL ffame

DL-R{L.cnf

to the DLS-user.
PortNum

Frame_pri,

\ RCL_type,
DLSDU)

The pprameters used with the primitives exchange between the RCLC and the DLS-usger are
descrihed in Table 16
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Table 16 — Parameters used with primitives
exchanged between RCLC and DLS-user

Parameter name Description

S_add The S_add parameter specifies the DL-address of the publisher.

PortNum This parameter specifies the transmit/receive port of the publisher.

Frame_pri This parameter specifies the priority with VLAN of the ring network.

RCL_type This parameter specifies the RCL type of the RCL frame.

DLSDU This parameter specifies the information of the RCL frame.

Status This parameter allows DLMS-user to determine whether the requested
DLS was provided successfully, or failed due to a particular réason\The valae
conveyed in this parameter is as follows:

“OK — successfully completed”;

“Failure — terminated before completion” <\
7.2.2.2 Primitive definitions between RCLC and TR \ \>
Table [17 summarizes all primitives exchanged betwegn the LS.and the TRC.

Table 17 — The primi%an%

interface

Arimitive name Source Ass\o\ciate\uxarayeters Description

RCLC}Tx.req RCLC Transmit a RCL frame to
TRC with associateq
parameters. The RQLC
attaches the Tx_por]
parameter (port A, B or

[\% both).

RCLC}Rx.ind \) Carries forward a
received RCL frame|from
the TRC.

Rx_port,
Frame_pri,
RCL_type,
DLSDU
RCLC SetPT.req\) RCLC BLKport, Requests to change|the
. blocking status of a |port
Blocking to the TRC.

The parameters used with the primitives exchange between the

described in Table 18.

RCLC and the TRC are
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Table 18 — Parameters used with primitives exchanged between RCLC and TRC

Parameter name Description
D_add The D_add parameter specifies the DL-address of the subscriber.
S_add The S_add parameter specifies the DL-address of the publisher.
Tx_port This parameter specifies the transmit port of the publisher.
Rx_port This parameter specifies the receive port of the publisher.
Frame_pri This parameter specifies the priority with VLAN of the ring network.
RCL_type This parameter specifies the RCL type of the RCL frame.
DLSD{ Thisparameterspecifies-the mformatiomrof the REtframme:
BLKpaqrt This parameter specifies the blocking port in itself. (
Blocking This parameter specifies the blocking status in itself. < o (\
7.2.2.3 Primitive definitions between RCLC and DLM
Table [19 summarizes all primitives exchanged between th

Table 19 — The primitives and parame

fox .DL

N\ X,
Arimitive name Source r\\es§\ci/atr(d ;{ar}mefe)s Description
RCLC}Reset.ind DLM (none) Indicates a reset of the
RCLC from the DLM
RCL_$PTOP.ind RCLC CEXIndtype Indicates a stop of the
RCL frame to DLM RQased
) on the ring control sfate
f\ N machine.
RCL_BTART.ind [ RClE. | jg[_lndtype, Indicates a start of the
RCL frame to DLM Rhased
RCL_IndDA, on the ring control sfate
Q RCL_IndPri, machine.
(\ RCL_IndPort
Node |ST.ind RChC Node_ST, Indicates a change ¢f the
node or port status {o
PortA_ST, DLM based on the rlng
PortB ST control state machine

RCLC

E nt.mG\

<R>LC

DLM_event identifier,

Additional_information

This service is used
inform the DLM ab
certain events or er
the DLL

to
put
ors in

The parameters used with the primitives exchange between the

described in Table 20.

RCLC and the DL

are
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Table 20 — Parameters used with primitives
exchanged between RCLC and DLM

Parameter name Description
RCL_Indtype This parameter specifies the RCL type of the requested RCL frames for the DLM
due to the change of the node status.
RCL_IndDA This parameter specifies the DL-address of the requested RCL frames for the DLM
due to the change of the node status.
RCL_IndPri This parameter specifies the priority with VLAN of the requested RCL frames for the
DLM due to the change of the node status.
RCL_IndPort This parameter specifies the transmission port of the requested RCL frames for the
DLM du€ o the change of the node status.
Node |ST This parameter contains the node status (ISL/EGA/EGB/ITM| for the\QLM'due|to
the change of the node status. ~
PortA| ST This parameter contains the status of port A on own po r the\DL'M dueto the
change of the node status.
PortB| ST This parameter contains the status of port B ondown faktheNDLM due to the
change of the node status.
DLM_gvent identifier This parameter specifies the primitive or EN% withinXhe DLE
whose occurrence is being announ
Additipnal_information This optional parameter provides éven@ecm dd|t| aJAnformation
N 6
7.2.3 RCLC state machine
7.2.3.
The H ith the
neighlboring node. There ate twg state \E -A) and
one fq state
betwep e the
follow
- Na_ bceive
thI
-  Wait_ 0 link up with the neighboring node. Although this state is
“lin 8802-3, the node should not communicate by any frames
ex e neighboring node.
- Po can communicate using any ISO/IEC 8802-3 frame fo the
ne
7.2.3. RHE_SM-A
Figure48-shews-the-state-diagram-eof RHE—SM-A—andTable24-isstatetable-efpertA-
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Power-ON or Reset #3,4,5 #8,9,10,11

No Neighborhood Wait Linkup Port Linkup

#6 #12

Figure 10 — State transition diagram of RHE_SM-A
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Table 21 — Transitions of RHE_SM-A at RCL communication

# Current
state

Event
Icondition
=> actions

Next state

1 Any states

Power-ON or Reset

=>

V(PA_STATUS) = NNB
V(PA_NBST_LKST) = NNB
V(PA_NBST_NDST) = ISL

No_Neighborhood

V(PA_NBST_RCLADD) = 0

C(PA_RHE_LKUP) = 0
V(PA_RHE_RxSeq) = 0 <

C(PA_RHE_RXCK) = 0
START_TIMER(T(PA_RHE_TIME),
V(PA_RHE_CYCLE))

2 No_Neighborhood

RCLC-Rx.ind{D_add,S_add,Rx_pg \
Frame_pri,RCL_type,D,
/RCL_type == RHE && Rx A

V(PA_STATU
C(PA_RHE_L

\vy}t_l_inkup

3 Wait_Linkup

N\
%add,Rx_port,
eN\pri, _type,DLSDU}

C(PA_RHE_LKUP) = 1

C(PA_RHE_RxCK) = P(RHE_RXCK_NUM)
V(PA_NBST_RCLADD) = S_add
V(PA_RHE_RxSeq) = UPDATE_RHESeq(DLSDU)

Wait_Linkup

4 WY |
vV art_CHIRUP

Frame_pri,RCL_type,DLSDU}
/RCL_type == RHE && Rx_port == A &&
V(PA_NBST_RCLADD) == S_add &&
V(PA_RHE_RxSeq)+1 == RHE_Seq
=>
C(PA_RHE_LKUP)++
C(PA_RHE_RxCK) = P(RHE_RxCK_NUM)
V(PA_RHE_RxSeq) = UPDATE_RHESeq(DLSDU)

AMiaidt ol
vV arn_CHTRupP

5 Wait_Linkup

EXPIRED_TIMER(T(PA_RHE_TIME)) == “True”
=>

C(PA_RHE_RXCK)--

Wait_Linkup
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Current
state

Event
Icondition
=> actions

Next state

Wait_Linkup

/C(PA_RHE_RXCK) ==

=>

V(PA_STATUS) = NNB
C(PA_RHE_LKUP) =0
V(PA_NBST_RCLADD) =0
V(PA_RHE_RxSeq) =0

No_Neighborhood

VURA—NBSTLKST)=NNB

V(PA_NBST_NDST) = ISL

Wait_Linkup

IC(PA_RHE_LKUP) == P(RHE_LKUP_NUM)
=>

V(PA_STATUS) = PLU
C(PA_Rx-RHE_NotMatch) = 0
V(PA_NBST_LKST) = UPDATE_LKST{BLSD

V(PA_NBST_NDST) = UPDATEADST(DLS

Port_Linkup

RCLC-Rx.ind{D_add,S_add @, A
DLSD U} O

Port_Linkup

Port_Linkup

9,

S_add,RX_port,
L_type,DLSDU}

(PA\Rx-RHE_NotMatch)++
c(PX RHE_RxCK) = P(RHE_RXCK_NUM)
V(PA_NBST_RCLADD) = S_add
V(PA_NBST_LKST) = UPDATE_LKST(DLSDU)
V(PA_NBST_NDST) = UPDATE_NDST(DLSDU)
V(PA_RHE_RxSeq) = UPDATE_RHESeq(DLSDU)

Port_Linkup

10

Port_Linkup

RCLC-Rx.ind{D_add,S_add,Rx_port,
Frame_pri,RCL_type,DLSDU}

/RCL_type == RHE && Rx_port == A &&

V(PA_NBST_RCLADD) == S_add

=>

C(PA_Rx-RHE_NotMatch) = 0

C(PA_RHE_RxCK) = P(RHE_RxCK_NUM)

V(PA_NBST_LKST) = UPDATE_LKST(DLSDU)

V(PA_NBST_NDST) = UPDATE_NDST(DLSDU)

V(PA_RHE_RxSeq) = UPDATE_RHESeq(DLSDU)

Port_Linkup
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# Current Event Next state
state Icondition
=> actions
11 Port_Linkup EXPIRED_TIMER(T(PA_RHEcycle)) == “True” Port_Linkup

=>

C(PA_RHE_RXxCK)--

12 Port_Linkup

/C(PA_RHE_RXCK) ==
=>

V(PA_STATUS) = NNB

No_Neighborhood

C(PA_RAE_LKUP) =0
V(PA_NBST_RCLADD) =0
V(PA_RHE_RxSeq) =0
V(PA_NBST_LKST) = NNB
V(PA_NBST_NDST) = ISL

&

7.2.3.

Figure

.2

11 shows the state diagram of RHE_SM-B, a

Power—-ON or Reset

State machine RHE_SM-B

A\

ab Ss

D\

able of port B.

#8,10,11

Port Linkup

A

#12

igurey1 —>State transition diagram of RHE_SM-B

N
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Table 22 — Transitions of RHE_SM-B at RCL communication

Current Event Next state
state Icondition
=> actions
Any states Power-ON or Reset No_Neighborhood

=>

V(PB_STATUS) = NNB
V(PB_NBST_LKST) = NNB
V(PB_NBST_NDST) = ISL
V(PB_NBST_RCLADD) = 0
C(PB_RHE_LKUP) = 0 \
V(PB_RHE_RxSeq) = 0 <
C(PB_RHE_RXCK) = 0
START_TIMER(T(PB_RHE_TIME),

V(PB_RHE_CYCLE)) N\

No_Neighborhood RCLC-Rx.ind{D_add,S_add,Rx_po \ \Vﬁt_Linkup
Frame_pri,RCL_type,D,

/RCL_type == RHE && Rx
V(PB_STATU
C(PB_RHE_L

Wait_Linkup

N\
%add,Rx_port, Wait_Linkup
eN\pri, _type,DLSDU}

C(PB_RHE_LKUP) = 1

C(PB_RHE_RxCK) = P(RHE_RXCK_NUM)
V(PB_NBST_RCLADD) = S_add
V(PB_RHE_RxSeq) = UPDATE_RHESeq(DLSDU)

Watt—tinkop RELE-Rx-ind{B—add;S—add;Rx—port Whatt—tirkup
Frame_pri,RCL_type,DLSDU}

/RCL_type == RHE && Rx_port == B &&

V(PB_NBST_RCLADD) == S_add &&

V(PB_RHE_RxSeq)+1 == RHE_Seq

=>

C(PB_RHE_LKUP)++

C(PB_RHE_RxCK) = P(RHE_RxCK_NUM)

V(PB_RHE_RxSeq) = UPDATE_RHESeq(DLSDU)

Wait_Linkup EXPIRED_TIMER(T(PB_RHE_TIME)) == “True” Wait_Linkup
=>

C(PB_RHE_RXCK)--
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Current
state

Event
Icondition
=> actions

Next state

Wait_Linkup

/C(PB_RHE_RXCK) ==

=>

V(PB_STATUS) = NNB
C(PB_RHE_LKUP) =0
V(PB_NBST_RCLADD) =0
V(PB_RHE_RxSeq) =0

No_Neighborhood

VURA—NBSTLKST)=NNB

V(PA_NBST_NDST) = ISL

Wait_Linkup

/C(PB_RHE_LKUP) == P(RHE_LKUP_NUM)
=>

V(PB_STATUS) = PLU
C(PB_Rx-RHE_NotMatch) = 0
V(PB_NBST_LKST) = UPDATE_LKST{BLSD

V(PB_NBST_NDST) = UPDATEADST(DLS

Port_Linkup

RCLC-Rx.ind{D_add,S_add @, A
DLSD U} O

Port_Linkup

Port_Linkup

9,

S_add,
L_fype,DLSDU}

X_port,

(PBARx-RHE_NotMatch)++
Cc(PB” RHE_LKUP) = 1
>C(PB_RHE_RXCK) = P(RHE_RXCK_NUM)
V(PB_NBST_RCLADD) = S_add
V(PB_NBST_LKST) = UPDATE_LKST(DLSDU)
V(PB_NBST_NDST) = UPDATE_NDST(DLSDU)

Wait_Linkup

V(PB_RHAE_RxSeq) = UPDATE_RAESeq(DLSDU)

10

Port_Linkup

RCLC-Rx.ind{D_add,S_add,Rx_port,
Frame_pri,RCL_type,DLSDU}

/RCL_type == RHE && Rx_port == B &&

V(NBST_RCLADD) == S_add

=>

C(PB_Rx-RHE_NotMatch) = 0

C(PB_RHE_RxCK) = P(RHE_RxCK_NUM)

V(PB_NBST_LKST) = UPDATE_LKST(DLSDU)

V(PB_NBST_NDST) = UPDATE_NDST(DLSDU)

V(PB_RHE_RxSeq) = UPDATE_RHESeq(DLSDU)

Port_Linkup
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# Current Event Next state
state Icondition
=> actions
11 Port_Linkup EXPIRED_TIMER(T(PB_RHEcycle)) == “True” Port_Linkup

=>

C(PB_RHE_RXxCK)--

12 Port_Linkup

/C(PB_RHE_RXCK) ==
=>

V(PB_STATUS) = NNB

No_Neighborhood

C(PB_RHE_LKUP) = 0
V(PB_NBST_RCLADD) =0
V(PB_RHE_RxSeq) =0
V(PA_NBST_LKST) = NNB
V(PA_NBST_NDST) = ISL

7.2.3.2

The RCLNode_SM selects an Edge-A node and an E

nodes|i

The npde controls the link status of pox{s by
uses these link status and informs to othe

— Edge-A_PLD: Edg
the port A is |j
the cable).

— Edge-A_LLD:
the port A is i

Figurg 12 and

able 2§ show the state diagram and the state table of RCLNode_SM.

of the

e SM
des in
g state

node,
ted to

node,
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#17

#19

'

Edge-B_PLD
(A:PLD,B:LLU)

Edge-B LLD
(A:LLD,B:LLU)

Power-ON or Reset #3

Node ISL
(A:PLD,B:PLD)

Node ITM
(A:LLU, B:LLU)

#10,11,12,13

Edge-A PLD
(A:LLU,B:PLD)

Figure 12 — The state diagram of ode \§SM

&
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Table 23 — Transitions of RCLNode_SM at RCL communication

Current Event Next state
state Icondition
=> actions
Any states Power-ON or Reset Node_ISL
=>
Node_ST = ISL

PortA_ST = PLD

PortB_ST = PLD
RCL_Indtype = LCN
RCL_STOP.ind{RCL_Indtype}

BLKport = A <
Blocking = True

RCLC-SetPT.req{BLKport,Blocking}

BLKport = B

RCLC-SetPT.req{BLKport,Blocking} >
Node_ST.ind{Node_ST,PortA_S/T,P/o@(L

Node_ISL IV(PA_STATUS) == PLU \) O Edge-A_PLD

Node_ST = EGA
PortA_ST = LL
BLKport = A

—

Edge-B_PLD

Node_ISL <>

Node, ST = EGB

PoxtB ST = LLU
ELKport =B

Blocking = False
RCLC-SetPT.req{BLKport,Blocking}
Node_ST.ind{Node_ST,PortA_ST,PortB_ST}

RCL_Indtype = LCN
RCL_STOP.ind{RCL_Indtype}

Node_ST = ISL
PortA_ST = PLD
BLKport = A

Blocking = True
RCLC-SetPT.req{BLKport,Blocking}
Node_ST.ind{Node_ST,PortA_ST,PortB_ST}
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# Current Event Next state
state /condition
=> actions
5 Edge-A_PLD /V(PB_STATUS) == PLU Edge-A_LLD
=>
RCL_Indtype = LCN
RCL_STOP.ind{RCL_Indtype}
C(Rx_Counter) =0
RCL_Indtype = LCC
RGL—trdBA—=Brdeast
RCL_IndPri = Normal
RCL_IndPort = Both
RCL_START.ind{RCL_Indtype,RCL_IndDA,
RCL_IndPri,RCL_IndPort}
PortB_ST = LLD
Node_ST.ind{Node_ST,PortA_ST,Port@ \
6 Edge-A_PLD RCLC-Rx.ind{D_add,S_add,Rx_pd X Edge-A_PLD
RCL_type,RCL_Pri,DLS
/IRCL_type == L&C
AN
7 Edge-A_PLD\/ Edge-A_PLD
=>
>CL_Indtype =LCN
RCL_STOP.ind{RCL_Indtype}
8 Edgé-A 'LLD /IV(PA_STATUS) == (NNB || WLU) Edge-B_PLD
=>

RCL_Indtype = LCC
RCL_STOP.ind{RCL_Indtype}
Node_ST = EGB

PortA_ST = PLD

BLKport = A

Blocking = True
RCLC-SetPT.req{BLKport,Blocking}
BLKport = B

Blocking = False
RCLC-SetPT.req{BLKport,Blocking}
Node_ST.ind{Node_ST,PortA_ST,PortB_ST}
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Current
state

Event
Icondition
=> actions

Next state

Edge-A_LLD

/V(PB_STATUS) == (NNB || WLU)
=>

RCL_Indtype = LCC
RCL_STOP.ind{RCL_Indtype}
RCL_Indtype = LCN

RCL_IndDA = Brdcast

Edge-A_PLD

RGE—HrdRA—— GNP
RCL_IndPort = PortA
RCL_START.ind{RCL_Indtype,RCL_IndDA,

RCL_IndPri,RCL_IndPort} <
PortB_ST = PLD
Node_ST.ind{Node_ST,PortA_ST,PortB_ST}

10

Edge-A_LLD

%

RCLC-Rx.ind{D_add,S_add,Rx_port,
RCL_type,RCL_Pri,DLSD
/RCL_type == LCC &&

RCL_IndPri < R&L_Pri

odPri,RCL_IndPort}

/Eage-A_LLD
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# Current Event Next state
state Icondition
=> actions
11 Edge-A_LLD RCLC-Rx.ind{D_add,S_add,Rx_port, Edge-A_LLD

RCL_type,RCL_Pri,DLSDU}
/RCL_type == LCC &&
RCL_IndPri > RCL_Pri
=>
RCL_Indtype = LCA

ROl _lndNDA = C ~dd
ot —Hat \oacac,

RCL_IndPri = RCL_pri
RCL_IndPort = Rx_port
RCL_START.ind{RCL_Indtype,RCL_IndDA,

RCL_IndPri,RCL_IndPort}
RCL_Indtype = LCC
RCL_STOP.ind{RCL_Indtype} >

C(Rx_Counter) =0
RCL_Indtype = LCC
RCL_IndDA = Brdcast
RCL_IndPri =
RCL_IndPort =

RCL_START.i

12 Edge-A_LLD

9
Q

Edge-A_LLD

13 Edge-A LLN Wounter) >= P(LCC_STOP_NUM) Edge-A_LLD
=>
>(Rx_Counter) =0

RCL_Indtype = LCC
RCL_STOP.ind{RCL_Indtype}
Node_ST.ind{Node_ST,PortA_ST,PortB_ST}
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Current
state

Event
Icondition
=> actions

Next state

14

Edge-A_LLD

RCLC-Rx.ind{D_add,S_add,Rx_port,
RCL_type,RCL_Pri,DLSDU}

/IRCL_type == LCA &&

D_add == MyS_add

=>

RCL_Indtype = LCC

Node_ITM

RGLE—SFOPR-ird{RGEtrdtype}
BLKport = B

Blocking = False
RCLC-SetPT.req{BLKport,Blocking}
Node_ST = ITM

PortB_ST = LLU

Node_ST.ind{Node_ST,PortA_ST,Port@ \

15

Edge-A_LLD

9,

AN

RCLC-Rx.ind{D_add,S_add,Rx_pd N
RCL_type,RCL_Pri,DLS
/IRCL_type == LGN

No ode_ST,PortA_ST,PortB_ST}

Node_ITM

16

Edge-B_PLD

ST
S

/VIRA ) == PLU &&

PAMBST_NDST) == EGA

=>
>ortA_ST = LLD

Node_ST.ind{Node_ST,PortA_ST,PortB_ST}

Edge-B_LLD

17

Edgé-B,"PLD

IV(PA_STATUS) == PLU &&
V(PA_NBST_NDST) == (EGB || ITM)

Node_ITM

=>

BLKport = A

Blocking = False
RCLC-SetPT.req{BLKport,Blocking}
Node_ST = ITM

PortA_ST = LLU

Node_ST.ind{Node_ST,PortA_ST,PortB_ST}
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# Current Event Next state
state /condition
=> actions
18 Edge-B_PLD /V(PB_STATUS) == (NNB || WLU) Node_ISL
=>
RCL_Indtype = LCN
RCL_STOP.ind{RCL_Indtype}
BLKport = B
Blocking = True
RGLEG-SetRT+eg{BLKporBlosking}
Node_ST = ISL
PortB_ST = PLD
Node_ST.ind{Node_ST,PortA_ST,PortB_ST} (\ x
19 Edge-B_PLD RCLC-Rx.ind{D_add,S_add,Rx_port, \%M
RCL_type,RCL_Pri,DLSDU}
/RCL_type == LCN >
=>
RCL_Indtype = LNA
RCL_IndDA = Snadd
20 Edge-B_LLD Edge-B_PLD
Q \DQde_ i A
S
21 Edge-B_LLD V(PALSTATUS) == PLU && Node_ITM
V(\A_\NB&EDST) == (EGB || ITM)

BLKport = A
locking = False
RCLC-SetPT.req{BLKport,Blocking}

Node_ST = ITM
PortA_ST = LLU

Node_ST.ind{Node_ST,PortA_ST,PortB_ST}
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# Current Event Next state
state /condition
=> actions
22 Edge-B_LLD /V(PB_STATUS) == (NNB || WLU) Edge-A_PLD
=>
BLKport = B
Blocking = True
RCLC-SetPT.req{BLKport,Blocking}
BLKport = A
Bleskirg—False
RCLC-SetPT.req{BLKport,Blocking}
RCL_Indtype = LCN
RCL_IndDA = Brdcast
RCL_IndPri = V(LCN_pri)
RCL_IndPort = PortA
RCL_START.ind{RCL_Indtype,RCL_IndDA, >
RCL_IndPri}
Node_ST = EGA
PortA_ST = LLU
PortB_ST = PLD
Node_ST.ind{Node_ST\PorA_SHPortB\
23 | |Node_ITM \N)\> Edge-B_PLD
Q LKport,Blocking}
<\ i ode_ST,PortA_ST,PortB_ST}
24 Node_| M\ )\(@TATUS) == PLU && Edge-B_LLD
V(PA_NBST_NDST) == EGA
>
BLKport = A
Blocking = True
RCLC-SetPT.req{BLKport,Blocking}

Node_ST = EGB
PortB_ST = LLD
Node_ST.ind{Node_ST,PortA_ST,PortB_ST}
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# Current Event Next state
state /condition
=> actions
25 Node_ITM /V(PB_STATUS) == (NNB || WLU) Edge-A_PLD
=>
BLKport = B
Blocking = True
RCLC-SetPT.req{BLKport,Blocking}
RCL_Indtype = LCN
RGE—+HdBA—=Brdeast
RCL_IndPri = V(LCN_pri)
RCL_IndPort = PortA
RCL_START.ind{RCL_Indtype,RCL_IndDA,
RCL_IndPri,RCL_IndPort}
Node_ST = EGA
PortB_ST = PLD >
Node_ST.ind{Node_ST,PortA_ST/P/oNB_T
N

7.2.3.

The R r and the TRC.

Figurg bfe 24 is state table of RCLTR_SM

&re 13 — The state diagram of RCLTR_SM

#2,3,4,5,6
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Table 24 — Transitions of RCLTR_SM at RCL communication

Current
state

Event
Icondition
=> actions

Next state

Any state

Power-ON or Reset

=>

Ready

Ready

DL-RCL.req{S_add,PortNum,Frame_pri,
RCL_type,DLSDU}

/RCL_type == RHE &&

CHK TRCST() == “True”

Ready

=>
Status =
D_add =
Tx_port = PortNum
RCLC-Tx.req{D_add,S_add, Tx_port,
Frame_pri,RCL_type,DLSDU}
DL-RCL.cnf{Status}

“Success”
Class1_address

:
SN

Ready

DL-RCL.req{S_add,PortNum,Frame¢
RCL_type,DLSDU}
/RCL_type == RHE &&

%

\Réady

Ready

x_poxt = PortNum

“Tx.req{D_add,S_add,Tx_port,
Frame_pri,RCL_type,DLSDU}

DL-RCL.cnf{Status}

Ready

P50

Ready

DL-RCL.req{S_add,PortNum,Frame_pri,
RCL_type,DLSDU}
/RCL_type == (LCC || LCA || LCN ||

Ready

LNA || SCR)

&& CHK_TRCST() != “True”
=>
Status = “Failure”
DL-RCL.cnf{Status}

Ready

RCLC-Rx.ind{D_add,S_add,Rx_port,
Frame_Pri,RCL_type,DLSDU}

=>

PortNum = Rx_port

DL-RCL.ind{S_add,PortNum,Frame_pri,
RCL_type,DLSDU}

Ready
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7.2.4

Function of RCLC
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All the functions used by the RCLC are summarized in Table 25.

Table 25 — RCLC function table

Function name Input Output Description and operation
UPDATE_LKST DLSDU Link Status Return link status of the neighboring
node. The link status is included in the
(NNB/WLU/PLU) received DLSDU.
UPDATE_NDST DLSDU Node Status Return node status of the neighboring
node. The node status included in the
(EGA/EGB/ITM) received DLSDU.
UPDATE_RHESeq DLSDU 0x00000000 Return 4 bytes equenceNgumber
contained in SDU.
OxFFFFFFFF
STAR[_TIMER TIM_ID, Val (<none>) Time@hﬁ%g\by\ﬁl%f Val hnd
agtivated.
AN
EXPIHRED _TIMER | TIM_ID True/False en\ﬁ\é%f Wer TIM_ID hps
pired, “Nue'\is ned, otherwisge
False, iSxeturne
CHK_[FRCST (<none>) True/False \) Returntatus sf TRC. If TRC is abld to
S the Yrame due to absence of ofher
f i ansmit buffer, it returns
“True,”|otherwise returns “False.”
7.3 |Real-time communication con
7.3.1 General
The RTC provides to cation
frames.
7.3.2
7.3.2.
Table
e primitives and parameters for DLS-user interface
Primitive-name \/éource Associated parameters Description
DL-RTC’req DLS-user (in D_add, Transmit a RT frame from the DLS{user.
The RT frame is carried to TRC wifl
S_add, associated parameters.
Frame_pri,
DLSDU)
DL-RTC.cnf RTC (out Status) Respond to complete DLSDU
transmission and report the status to
DLS-user.
DL-RTC.ind RTC (out D_add, Carries forward a received RT frame to
the DLS-user.
S_add,
Frame_pri,
DLSDU)
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The parameters used with the primitives exchange between the RTC and the DLS-user are

described in Table 27.

Table 27 — Parameters used with primitives
exchanged between RTC and DLS-user

Parameter name Description

D_add The D_add parameter specifies the DL-address of the subscriber.

S_add The S_add parameter specifies the DL-address of the publisher.

Frame_pri This parameter specifies the priority with VLAN of the ring network.

DLSDU This parameter specifies the information of the RT frame.

Statug This parameter allows DLMS-user to determine whether the requested
DLS was provided successfully, or failed due to a parti ..Thewalup
conveyed in this parameter is as follows:

"OK — successfully completed”;
“Failure — terminated before completion”
7.3.2.2 Primitive definitions between RTC and TRC \
Table [28 summarizes all primitives exchanged betwe d the TRC

Table 28 — The primitives

Rrimitive name Source( Description
~
RTC-Tx.req RT, Transmit a RT framg to
TRC with associated
parameters. The RTIC
attaches the Tx_por]
“Both” parameter.
Frame_pri,
DLSDU
RTC-Rx.ind C D_add, Carries forward a
received RT frame ffom
S_add, the TRC.
Rx_port,
Frame_pri,
& \ DLSDU
~
The parameters used with the primitives exchange between the RTC and the TRC are

descriped/inTable 29.

Table 29 — Parameters used with primitives
exchanged between RTC and TRC

Parameter name Description
D_add The D_add parameter specifies the DL-address of the subscriber.
S_add The S_add parameter specifies the DL-address of the publisher.
Tx_port This parameter specifies the transmit port of the publisher.
Rx_port This parameter specifies the receive port of the publisher.
Frame_pri This parameter specifies the priority with VLAN of the ring network.
DLSDU This parameter specifies the information of the RT frame.
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7.3.2.3 Primitive definitions between RTC and DLM

Table 30 summarizes all primitives exchanged between the RTC and the DLM.

Table 30 — The primitives and parameters for DLM interface

Primitive name Source

Associated parameters

Description

Additional information

RTC-Reset.ind DLM (none) Indicates a reset of the
RTC from the DLS-user
RTC-Event.ind RTC DLM_event identifier, This service is used to

inform the DLM about

certain events or errors in

the/BtL\

The parameters used
descriped in Table 31.

with the primitives exchange between th

Table 31 — Parameters used with
exchanged between RTC an

M are

Parameter name

( Pegosiptidg

DLM_gvent identifier

This parameter specifies the r| |}\p)or coiosite.event W|th|n the DLE whog
occurrence is be| g nnou

(‘D

Additipnal_information

This optional pa\é(qen;\p\&des vent\sgemﬂc}ddltlonal information.

7.3.3 RTC state machi

7.3.3. RT Transmjt Re

The RTTR_SM pe:for 0
Figurg 14 shows t

wer—-ON or Reset

#1

Ready , #2,3,4

Figure 14 — The state diagram of RTTR_SM
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Table 32 — Transitions of RTTR_SM at RT communication

# Current Event Next state
state /condition
=> actions
1 Any state Power-ON or Reset Ready
=>
2 Ready DL-RTC.req{D_add,S_add,Frame_pri,DLSDU} Ready
/CHK_TRCST() == “True”
=>
Status = “Success”
Tx_port = Both
RTC-Tx.req{D_add,S_add,Tx_port,
Frame_pri,RCL_type,DLSDU}
DL-RTC.cnf{Status} <\
3 Ready DL-RTC.req{D_add,S_add,Frame_pri,RLSD D \%ady
/CHK_TRCST() != “True”
=>
Status = “Failure”
DL-RTC.cnf{w O
4 Ready \_/ Ready

7.3.4 FunctiR

All thg functions used by\the marized in Table 33.

N

Tabie 33 — RTC function table

ESSN

Input Output

Description anld
operation

CHK_rRCST\\>

\((none>) True/False Returns status of TRC. If
TRC is able to send|the

frame due to withou
other frames in trangmit
buffer, it returns “Trie,”

L : " ar »
otherwise—returns—False.

7.4 Transmit/Receive control (TRC)

7.4.1 General

The TRC provides the following functions:

— Send and receive all the frames in Type 25 network;
— Control the port status at the instruction of RCLC and inform the port status to the RCLC;

— Transit the received frames from a port to another port.
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7.4.2

Primitive definitions

7.4.21 Primitive definitions between TRC and DLM

Table

34 summarizes all primitives exchanged between the TRC and the DLM.

Table 34 — The primitives and parameters for DLM interface

Primitive name Source Associated parameters Description
TRC-Reset.ind DLM (none) Indicates a reset of the
TRC from the DLS-user
TRC-Fverntimd TRC Btvt—eventidemntifier; This service 15 used]|to
. . ) infgrm DLM, ‘abput
Additional_information rtain eveats-ohertors in
th DF&\
The pgarameters used with the primitives exchange betwee M are
descriped in Table 35.
Table 35 — Parameters used
exchanged between TRC
Parameter name \\D/slén{\
DLM_gvent identifier This parameter specifi pr| itive o compos e event within the DLE whoge
occurrence is bem annoyn
Additipnal_information This optional par meter prov e even specmc additional information.
7.4.3 TRC state machi
7.4.3. TRC state
The TRC_SM co to the
basis [of blocking st§ to the
RCLC
Figurgd 15 sh

Power-ON or Reset

1#1

Ready #2~20

Figure 15 — The state diagram of TRC_SM



https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

-84 — IEC PAS 62953-4-25 © IEC 2015

Table 36 — Transitions of TRC_SM

Current Event Next state
state Icondition
=> actions
Any state Power-ON or Reset Ready

=>
V(PA_Blocking) = True
V(PB_Blocking) = True

Ready RCLC-SetPT.req{BLKport,Blocking} Ready
/BLKport ==
=>
V(PA_Blocking) = Blocking A

Ready RCLC-SetPT.req{BLKport,Blocking} a
/BLKport ==

=>

V(PB_Blocking) = Blocking

AN
Ready Phs-A_Data.ind{D_add,S_add, \ \I%ady
Frame_pri,DLSDU}
/D_add == Class1frame
=>
Rx_port = A
_ SDU)

Ready Ready

CL i
e_pri,RCL_type,DLSDU}

Ready \ }’@Data.ind{D_add,S_add, Ready
Frame_pri,DLSDU}

>D_add == Class2frame &&
I(V(PA_Blocking) == True &&
V(PB_Blocking) == True)
=>
Rx_port = A
RCL_type = GET_RCLTYPE(DLSDU)
RCLC-Rx.ind{D_add,S_add,Rx_port,
Frame_pri,RCL_type,DLSDU}
IF(V(PA_Blocking) == True ||
V(PB_Blocking) == False) THEN
Put_Queue-B(D_add,S_add,Frame_pri,
DLSDU)

ENDIF
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# Current Event Next state
state /condition
=> actions
7 Ready Phs-B_Data.ind{D_add,S_add, Ready
Frame_pri,DLSDU}
/D_add == Class2frame &&
I(V(PA_Blocking) == True &&
V(PB_Blocking) == True)
=>
Rx_port =B
RCI| type = GET RCITYPE(DISDU)
RCLC-Rx.ind{D_add,S_add,Rx_port,
Frame_pri,RCL_type,DLSDU}
IF(V(PA_Blocking) == True ||
V(PB_Blocking) == False) THEN
Put_Queue-A(D_add,S_add,Frame_pri,
DLSDU)
N
8 Ready Phs-A_Data.ind{D_add,S_add, ~X \Réady
Frame_pri,DLSDU}
/D_add != Class1frame &
9 Ready Ready
i.DLSDU}
I= Class1frame &&
d != Class2frame &&
V(PB_Blocking) == False
=>
Rx_port =B
RLC-Rx.ind{D_add,S_add,Rx_port,
Frame_pri,DLSDU}
IF(V(PA_Blocking) == False) THEN
Put_Queue-A(D_add,S_add,Frame_pri,
DLSDU)
ENDIF
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Current
state

Event
Icondition
=> actions

Next state

10

Ready

RCLC-Tx.req{D_add,S_add,Tx_port,
Frame_pri,RCL_type,DLSDU}

/D_add == Class1frame

=>

IF(Tx_port == A) THEN

Put_Queue-A(D_add,S_add,Frame_pri,

DLSDU)

ENDIF

Ready

IF(Tx_port == B) THEN
PUT_Queue-B(D_add,S_add,Frame_pri,
DLSDU)

ENDIF

WX

11

Ready

RCLC-Tx.req{D_add,S_add,Tx_port,
Frame_pri,RCL_type,DLSDU}
/D_add == Class2frame &&
I(V(PA_Blocking) == True &&
V(PB_Blocking) == True)
=>
IF(Tx_port ==
Put_Queue-A
DLSDU)
IF(Tx port ==

12

Ready

TX Ror
_Blocking) == False) THEN
Pu ueue-A(D_add,S_add,

rame _pri,DLSDU)
ENDIF
IF(V(PB_Blocking) == False) THEN
Put_Queue-B(D_add,S_add,
Frame_pri,DLSDU)

Ready

ENDIF

13

Ready

/Queue-A_Check(VLAN_RCL) == True
=>

Send_Queuedata-A(VLAN_RCL)

Ready

14

Ready

/Queue-B_Check(VLAN_RCL) == True
=>

Send_Queuedata-B(VLAN_RCL)

Ready

15

Ready

/Queue-A_Check(VLAN_CYC) == True &&
Queue-A_Check(VLAN_RCL) == False

=>

Send_Queuedata-A(VLAN_CYC)

Ready
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# Current
state

Event
Icondition
=> actions

Next state

16 Ready

=>

/Queue-B_Check(VLAN_CYC) == True &&
Queue-B_Check(VLAN_RCL) == False

Send_Queuedata-B(VLAN_CYC)

Ready

17 Ready

/Queue-A_Check(VLAN_CTL) == True &&
Queue-A_Check(VLAN_RCL) == False &&
Queue-A_Check(VLAN_CYC) == False

Ready

Send_Queuedata-A(VLAN_CTL)

18 Ready

=>

Send_Queuedata-B(VLAN_CTL)

/Queue-B_Check(VLAN_CTL) == True &&
Queue-B_Check(VLAN_RCL) == False &&
Queue-B_Check(VLAN_CYC) == False

19 Ready

/Queue-A_Check(VLAN_INFO) ==
Queue-A_Check(VLAN_RCL) 5
Queue-A_Check(VLAN_ CYC)
Queue-A_Chegk(VLAN

Send_Queueda

20 Ready

euddata (v N_INFO)

Ready

7.4.4

All thg

are summarized in Table 37.
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Table 37 — TRC function table

Function name Input Output Description and operation
GET_RCLTYPE DLSDU RCL_type Returns the RCL_type included in DLSDU.
(RHE/LCC/
LCA/LCN/
LNA/SCR)
Put_Queue-A D_add, (<none>) Queues the input PDU into the port A transmit
Queue appropriate to Frame_pri on a FIFO
S_add, basis.
Ernmn_pri‘
DLSDU
Put_Queue-B D_add, (<none>) Queues the input PBU into smit
Queue appropria D
S_add, basis.
Frame_pri,
DLSDU
Queug-A_Check Frame_pri True/False Retufgs thes! Nuelifsthe quieue of port A
}pesi@ y e\priNs ngt empty.
Queug-B_Check Frame_pri True/False Returns the “True” if the queue of port B
specified\byEFram I is not empty.
N\ A
Send_|Queudata-A | Frame_pri (< e>) V6e ueperom queue of port A specified by
Frame FIFO basis and send the|PDU
fro
end_Queudata-A(Frame_pri) is assembled as
follqws:
% tNum = PortA
D_add = dequeue_Dadd(PortNum, Fram¢g_Pri)
S_add = dequeue_Sadd(PortNum, Frame| Pri)
DLSDU = dequeue_data(PortNum, Fram¢g_Pri)
> Phs-A_Data.req{D_add,S_add,
/\ h Frame_pri,DLSDU}
Send_|Queudata-B ame_pri (<Snone>) Dequeue from the queue of port A specifiped by
Frame_pri on a FIFO basis and send the|PDU
from the port A.
Send_Queudata-B(Frame_pri) is assembled as
follows:
PortNum = PortB
D_add = queue_Dadd(PortNum, Frame_Hri)
S_add = queue_Sadd(PortNum, Frame_Hri)
DLSDU = queue_data(PortNum, Frame_Hri)
Phs-B_Data.req{D_add,S_add,
Frame_pri,DLSDU}
dequeue_Dadd PortNum, D_add Dequeues the destination address from the
) queue specified by PortNum and Frame_Pri on
Frame_Pri a FIFO basis.
dequeue_Sadd PortNum, S_add Dequeues the source address from the queue
) specified by PortNum and Frame_Pri on a
Frame_Pri FIFO basis.
dequeue_data PortNum, DLSDU Dequeues the DLSDU from the queue specified

Frame_Pri

by PortNum and Frame_Pri on a FIFO basis.
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7.5

7.5.1

DLL management protocol (DLM)

Overview

— 89 —

The interface protocol between the DLM and the DLS-user is described in this subclause.

7.5.2
7.5.2.1

Primitive defi

nitions

Primitive exchanged between DLM and DLS-user

Table 38 summarizes all primitives exchanged between the DLM and the DLS-user.

Table 38 — Primitives exchanged between DLM and DLS-

rimitive name Source Associated parameters (\\ P’bicrl jon
DLM_Reset.req DLS-user (<none>) is equ t p
ca he
LE
DLM_Reset.cnf DLM (out DLM_status) 'N\m cat\svt'ﬁe status of
<\ e rese
DLM_Pet.req DLS-user (in Variable-napre, s\sevm/ce is used to
assign new values to the
Desired-vluey™ agidbles of the DLE
DLM_Bet.cnf DLM (ou sta u\sz)/ The DLMS-user receivgs
confirmation that the
specified variable has heen
set to the new value
DLM_[Get.req DLS-user (in leshame This service is used to read
the value of a DLE varipble
DLM_[Get.cnf D t M statu This service returns thg
actual value of the spegified
Currentijvalue) variable
DLM_RCL_STOP.in DL ut CL_Indtype) Indicates a stop of the RCL
frame to DLS-user basg¢d on
the ring control state
/ N machine.
DLM_RCL_START.jd DL Qt RCL_Indtype, Indicates a start of the RCL
frame to DLS-user basgd on
RCL_IndDA, the ring control state
RCL_IndPri, maghine.
<\ \ RCL_IndPort)
DLM_Node_ inh\ \B.Ifﬂl (out Node_ST, Indicates a change of the
node or port status to QLS-
PortA_ST, user based on the ring
PortB_ST) control state machine
DLM_Event.ind DLM (out DLM_event identifier This service is used to
inform the DLS-user about

Additional_information)

the DLL

certain events or errors in

The parameters used with the primitives exchanged between the DLM and the DLS-user are
described in Table 39..



https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

- 90 - IEC PAS 62953-4-25 © IEC 2015

Table 39 — Parameters used with primitives
exchanged between DLM and DLS-user

Parameter name Description
DLM_status Status of the service execution
Variable-name DL variable name to be addressed
Desired-value DL desired value to be set
Current-value Current DL variable value to be read out
RCL_Indtype This parameter specifies the RCL type of the requested RCL frames for the DLM

due to the change of the node status.

RCL_IndDA This parameter specifies the DL-address of the requested rames for the
DLM due to the change of the node status.

RCL_IndPri This parameter specifies the priority with VLAN of the eqﬁes edh\RCL\rame$ for
the DLM due to the change of the node status. /\

RCL_IndPort This parameter specifies the transmission port of the requested LWS
the DLM due to the change of the node statui./o\

Node |ST This parameter contains the node statqu@TWrMDLM dde to

the change of the node status.

PortA| ST This parameter contains the statug”of por{f A o»ﬁ no eMe DLM due tp the
change of the node status. ~

PortB| ST This parameter contains th atus ortiB on™qwn node for the DLM due tp the
change of the W status

DLM_gvent identifier Event is being%n&%:&{with %Iate&\DL%riM and the state changes

Additipnal_information Optional parametexto ;}n{}}e\ev\%spwdditional information

—h

or

7.5.3 DLM state mac

Figurg 16 shows the state

Figure 16 — The state diagram of DLM_SM

d Table 40 is state table of DLM_SM.
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Table 40 — Transitions of DLM_SM

# Current Event Next state
state Icondition
=> actions
1 Any state Power-ON or Reset Ready
=>
2 Ready DLM_Reset.req{} Ready
=>
DLM_Status = “Success”
DLM-Reset.cnf{DLM Status}
3 Ready DLM_Set.req{Variable-name,Desired-value} Ready
/CHK_Value(Variable-name,Desired-value)
== True
=>
SET_Value(Variable-name,Desired-value)
DLM_Status = “Success”
DLM_Set.cnf{DLM_Status} @ \
4 Ready DLM_Set.req{Variable-name,Desired-va Ready
/CHK_Value(Variable-name,Desired-
== False
=>
DLM_Status = “Failu
DLM_Set.cnf{DLM_St }
5 Ready DLM_Get.req{Variable-na \> Ready
ICHKAVAR(VaFi -name) ue
riabfe-name)
<\ X urrent-value}
6 Ready Ready
c = NIL
%L Status = “Failure”
\\&QA et.cnf{DLM_Status,Current-value}
7 Ready >CL_STOP.ind{RCL_Indtype} Ready
!
=>
BEM—REGE—STFoP-ird{RGE—trdtype}
8 Ready RCL_START.ind{RCL_Indtype,RCL_IndDA, Ready
RCL_IndPri,RCL_IndPort}
/
=>
DLM_RCL_START.ind{RCL_Indtype,RCL_IndDA,
RCL_IndPri,RCL_IndPort}
9 Ready Node_ST.ind{Node_ST,PortA_ST,PortB_ST} Ready
/
=>
DLM_Node_ST.ind{Node_ST,PortA_ST,PortB_ST}
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# Current Event Next state
state /condition
=> actions
10 Ready RCLC-Event.ind{DLM_eventID,Additional_Info} Ready
/
=>
DLM_Event.ind{DLM_eventID,Additional_Info}
11 Ready RTC-Event.ind{DLM_eventID,Additional_Info} Ready
/
=>
BtM—EventinmdHKBtM—eventiD;Additiorat—info}
12 Ready TRC-Event.ind{DLM_eventID,Additional_Info} Rea
/
=>
DLM_Event.ind{DLM_eventID,Additional_Info}
7.5.4 Function of DLM
All thg functions used by the DLM are summarized iy Table 4

TableNLMuo ta@

R

unction name Input

VW Description anld

operation

CHK_pValue Variable-name, True/False
I%Nv ue )
AN
N

Check if the requested
variable with desire
value is valid.

CHK_PAR I‘ Va%narrm Jy)e/Fa|se

Check if the requested
variable is valid.

< X@V
&
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-25: Application layer service definition -
Type 25 elements

1 Scope

1.1 |Overview

The fieldbus Application Layer (FAL) provides user programs wit 5s the
fieldbys communication environment. In this respect, the FAL can be indow
betwegn corresponding application programs.”

This ptandard provides common elements for basic critical
messgging communications between application progra nt and
materjal specific to Type 25 fieldbus. The term nt the
presefpce of a time-window, within which one or to be
completed with some defined level of certamty within
the time window risks failure of the apf i risk to
equipment, plant and possibly human ¥

This § y the
differg

a) an esources (objects) capable of |[being

ich they

stems

jer, in
conformance with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI Appllcatlon
Layer Structure (ISO/IEC 9545).

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

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

1.2 Specification

The principal objective of this standard is to specify the characteristics of conceptual
application layer services suitable for time-critical communications, and thus supplement the
OSI Basic Reference Model in guiding the development of application layer protocols for time-
critical communications.

A se Bt e o—BFrovEee—eFator—PatA o —pPfFeHOUSH—E ustrial
commpnications protocols. It is this latter objective which gives rise to the/dive rvices
standardized as the various Types of IEC 61158, tocols
standardized in subparts of IEC 61158-6.

This gpecification may be used as the basis for formal Applica ] faces
Neverfheless, it is not a formal programming interface, and a h in ill nged to
address implementation issues not covered by this specifica

a) the sizes and octet ordering of various multi-octet

b) the¢ correlation of paired request and confirm, or [ndi¢ation.agd re

1.3 |Conformance

This standard does not specify individus strain
the implementations of application laye

There hdard.
Instea layer
protog rd.

2 N

The fq
are in
undat
amen

part, are normatively referenced in this documept and
“For dated references, only the edition cited appligs. For
edition of the referenced document (including any

IEC P
25: D4

nddstrial communication networks — Fieldbus specifications — Rart 3-
ice definition — Type 25 elements

IEC PAS®62953-4-25, Industrial communication networks — Fieldbus specifications — Rart 4-

25 D £ Linle | £ I HH £ T oL / £
. a=rrin 1ay Cr DrutuvvuUr ouTuIireatlivri rypgc < J CTICITICTINS

IEC PAS 62953-6-25, Industrial communication networks — Fieldbus specifications — Part 6-
25: Application layer protocol specification — Type 25 elements

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

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

ISO/IEC 7498-3, Information technology — Open Systems Interconnection - Basic

ReferenceModel: Naming and addressing
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ISO/IEC 8802-3:2000, Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 3: Carrier sense multiple access with collision detection (CSMA/CD) access method and
Physical Layer specifications

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

IEEE 802.1D-2004, |EEE Standard for Local and metropolitan area networks — Media
accesscontrol (MAC) Bridges, available at <http://www.ieee.org>

IEEE |802.1Q-2005, IEEE Standard for Local and metropolitan area works —_Virtual
BridggdLocal Area Networks, available at <http://www.ieee.org>

3 Terms, definitions, symbols and abbreviations

3.1 Referenced terms and definitions

3.11 ISO/IEC 7498-1 terms

For the purposes of this document, the following ter give IS 498-1 apply:
a) aplplication entity;

b) apjplication process;

c) application protocol data unit;

d) application service element;

e) Qn;

f) L .

9) '

h)

i)

3.1.2

For th t, the following terms given in ISO/IEC 8822 apply:
a) ablstragt syrtax

b) presentatioh cont

3.1.3

a) application-association;

b) application-context;

c) application context name;

d) application-entity-invocation;

e) application-entity-type;

f) application-process-invocation;

g) application-process-type;

h) application-service-element;

i) application control service element.
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3.1.4 ISO/IEC 8824 terms

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

a) object identifier;
b) type.
3.1.5 IEC 61158 terms

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

a) DLL mapping protocol machine;

b) fieldbus application layer;
c) FAL service protocol machine;

d) pretocol data unit.
3.2 |Additional terms and definitions for this IEC PAS 6295

3.21
ADP message
a mespage conveyed by an autonomous decentralized

3.2.2
alive-message
a mespage reporting own node state, periodj

3.2.3
block
basic lnit of data transferréd\

3.24

categpry N_f

category of an am
3.25

categpry N_I

category of g
N

3.2.6
control commuvu

acycli¢ datascommunjcation for high time-critical applications in type S network

3.2.7

h type

cyclic communication
periodic data communication for real-time communication

3.2.8
cyclic transfer memory

A memory which is allocated to each node in the data field, which each node transmits

periodically for the purpose of logical sharing of this memory area

3.2.9
data field
a logical place through which specific data passes, corresponding to real networks


https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-5-25 © IEC 2015 -101 -

3.2.10
domain
administrative set consisting of multiple data fields

3.2.11
duplex LAN
two different network-paths between end nodes

3.2.12
equipment
physical hardware connected to the network (i.e. station, device, and server)

3.2.1
information communication
acycli¢ data communication for low time-critical application in type SA

3.21
logicgl node, node
Qn is installed

3.2.1

message mode
identifier that indicates the uses of a
messdge)

line message or g test

3.2.16
multi¢gast group
a grodp of nodes belonging~o a data fie
another node

b from

3.2.17
node Jist
bit arrpy structur spe

3.2.18
node mode
identiflier tha

3.2.19
primary LAN
a LAN| used_inno

state in a duplex LAN system

3.2.2
prioritycomtrot
control the transmission order with VLAN priority to ensure the real-time communication in
type S network

3.2.21
RCL communication
control ring network of type S network using RCL frames

3.2.22
Remote control
control the node based remote method invocation

3.2.23
secondary LAN
a LAN for backup of a primary LAN in a duplex LAN system
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3.2.24
transaction code
information to identify the characteristics of the message within a PDU

3.3 Symbols and abbreviations
ADP Autonomous Decentralized Protocol
ADS-net Autonomous Decentralized System — network

AE Application Entity

AL Application Layer

AP AppleatienPrecess

APDU Application Protocol Data Unit

APO Application Process Object

AR Application Relationship

AREP Application Relationship Endpoint

ASCII American Standard Code for Information Interc
ASE Application Service Element

ASN.1 Abstract Syntax Notation 1
CP Communication Profile
CPF Communication Profile Fag
CRC Cyclic Redundancy Check
DF Data Field
Data Field Nu
ihg hi

LCA Loop condition alert (Type S frame type)
LCC toop—conditioncheck{(TypeSframetype)
LCN Loop condition notify (Type S frame type)
LLD Logical link down

LLU Logical link up

LNA Loop notify answer (Type S frame type)
LNN Logical Node Number

LSB Least Significant Bit

MGN Multicast Group Number

MSB Most Significant Bit

MTU Maximum Transmission Unit

oSl Open Systems Interconnection
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PDU
PLD
QoS
RCL
RHE
RT

SCR
TCD
TCP

Protocol Data Unit

Physical link down

Quality-of-service

Ring control

Rapid hello (Type S frame type)

Real time

Station condition report (Type S frame type)
Transaction CoDe

TMID
UbDP

3.4 |[Conventions

3.4.1 General conventions

Transfer Memory ldentifier
User Datagram protocol

Convgntions used in this document are defined in | 784-2
CPF 20.

3.4.2

Class|definitions are defined using te ibutes

FAL
CLASE:

CLASE ID:
PARENT CLASS:
ATTR|BUTES:

2 (q)
3 (m)
4 (m)
4.1 (9)

4.2 (9)

and SJrvices for the class. The general form of the

SE:

Key Attrib
Key At{ribute

attribute name (values)

attribute name (values)

(
(
attribute name (values)
Attribute: attribute name (values)

4.3 (4) Attribute: attribute name (values)
5 (g)\“Constraint: constraint expression
5.1 (m) Attribute: attribute name (values)
5.2 (o) Attribute: attribute name (values)
6 (m) Attribute: attribute name (values)
6.1 (s) Attribute: attribute name (values)
6.2 (s) Attribute: attribute name (values)
SERVICES:

1 (o) OpsService: service name

2 (c) Constraint: constraint expression
2.1 (o) OpsService: service name

3 (m) MgtService: service name
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The "FAL ASE:" entry is the name of the FAL ASE that provides the services for the class

being specified.

The "CLASS:" entry is the name of the class being specified. All objects defined using this

template will be an instance of this class. The class may be specified by this standard, or

by a user of this standard.

The "CLASS ID:" entry is a number that identifies the class being specified. This number

is unique within the FAL ASE that will provide the services for this class. When qualified

by the identity of its FAL ASE, it unambiguously identifies the class within the scope of the

FAL. The value "NULL" indicates that the class cannot be instantiated. Class IDs between

1 and 255 are reserved by this standard to identify standardized classes. They have been

assigned to maintain compatibility with existing national standards. CLASS IDs between

296 and 2048 are allocated for identifying user defined classes.

THe "PARENT CLASS:" entry is the name of the parent class for the ' cified.

All attributes defined for the parent class and inherited by it arelin e| ad fo the| class

beling defined, and therefore do not have to be redefined in the € Qr th asp.

NQITE The parent-class "TOP" indicates that the class being defined is/an™nitial class definition. parent

claps TOP is used as a starting point from which all other classes are defi . e ) i ved for

clapses defined by this standard

Thie "ATTRIBUTES" label indicate that the following entries a defined for the

clgss

1)| Each of the attribute entries contains a line{ nu i w1, a mandatoryl (m) /
optional (0) / conditional (c) / selector (s) indica i 2, an attribute type label
in column 3, a name or a conditiogal £& i i ¥’ 4, and optionally a|list of
enumerated values in column 5\ AfoNowing/the list of values, the default
value for the attribute may be specifi

2)| Objects are normally identified by umse atifi i ,|or by
both. In the class templates, these k i i ibuite.

3)| The line number defi ; (e i ine.| Each
nesting level is |d i
i) fields
i) attribu Hatory

bquire
iii

The "SE S j i i i [ br the

clgsy:

) An (W) i ice i , ile pn (0)
indicate i i . i [ indi icei ifional.
When all services defined for a class are defined as optional, at least one has|to be
selected when an instance of the class is defined.

2) ThU :abci "GpoSclvibc" dcaiyllatca dall U}JCIG“UIIG: DCIV;bC (1)
3) The label "MgtService" designates a management service (2).

4) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by a period. Nesting within the list of services is used to
specify services conditional on a constraint statement.

The following clauses each represent additions in the context of their respective IEC
document standards.

3.4.3 Conventions for service definitions

3.4.31 General

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.
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3.4.3.2 Service parameters

Service primitives are used to represent service user/service provider interactions
(ISO/IEC 10731). They convey parameters which indicate information available in the
user/provider interaction. In any particular interface, not all parameters need be stated
explicitly.

The service specifications of this standard use a tabular format to describe the component
parameters of the ASE service primitives. The parameters which apply to each group of
service primitives are set out in tables. Each table consists of up to five columns for the

a) parameter name,

b) request primitive, (transmitted from the sender),

c) indication primitive, (transmitted to the receiver),

d) response primitive, (transmitted from the receiver) , and
e) copnfirm primitive (transmitted to the sender).
One plarameter (or component of it) is listed in each row ofeac hlet priate
service primitive columns, a code is used to specify the type 3 bn the
primitive specified in the column:
M parameter is mandatory for the primitive

U parameter is a User optiof
dynamic usage of the se
parameter is assumed.

ng on
or the

of the

er is semantically equivalent to the parameter |in the
ediate left in the table;

(n cals e following note n contains additional information pertaining|to the

3.4.3.2.

The procedures are defined in terms of;

e the interactions between application entities through the exchange of fieldbus Application
Protocol Data Units, and

o the interactions between an application layer service provider and an application layer
service user in the same system through the invocation of application layer service
primitives.

These procedures are applicable to instances of communication between systems which
support time-constrained communications services within the fieldbus application layer.

4 Concept

The basic concept of application layer services follows clause 9 of IEC 61158-1:2014.
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The FAL defined herein has two primary deployment models. Type S network has
characteristics of simple communication protocols, rapid cyclic communication. Type N
network has characteristics of high scalability, expandability, and availability from the small
network to the large-scale network. Type N network supports large capacity of the cyclic
communication. Both types support a distributed memory model as well as client/server

models.

5 Data type ASE

5.1 Overview

The oyerview of the data type ASE follows IEC 61158-1:2013 clause 10. T emplate is

to define the data type for the FAL.

5.2 |[Fixed length types
5.21 Numeric types

5.2.1. Integer types

5.21.1.1 Integer8

FAL ASE: Data type ASE
CLASB: 3

CLASS ID:

PARENT CLASS:

ATTR|BUTES:
1 Data type numeric id
2 Data type name

3 Format

4.1 Pctet Ieng@

This ipteger type i

binary number with a length of one octet.

FAL ASE: Data type ASE

CLAS Data type
CLAS 5

PARENT CLASS: Top
ATTR|BUTES:

1 Data type numeric identifier = 3

2 Data type name = Integer16

3 Format = Fixed length
4.1 Octet length = 2

This integer type is a two’s complement binary number with a length of two octets.

5.21.1.3 Integer32

FAL ASE: Data type ASE
CLASS: Data type
CLASS ID: 5

PARENT CLASS: Top

used
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ATTRIBUTES:

1 Data type numeric identifier

2 Data type name
3 Format
4.1 Octet length

~107 -

4
Integer32

Fixed length
4

This integer type is a two’s complement binary number with a length of four octets.

5.2.1.2 Unsigned types

5.2.1
FAL
CLAS
CLAS
PARE
ATTR
1

2

3

4.1

B Unsigned3

;ISE:

S:

S ID:

NT CLASS:

BUTES:

Data type numeric identifier
Data type name

Format

Dctet length

This t
signifi

binaryl number.

5.2.1.2.2
FAL ASE:
CLASE:
CLASS ID:
PARE
ATTR

Unsignedl6

9,

4.1 Pctet length

This t

/ne is_a hinnry number with

ype is a binary number with a length of or

cant bit of the most significant ctet:is aly

Data type ASE
Data type

5

Top

5
Unsigned8

stet. sign bit is included. Thsg

ay ed as the most significant bit

6
Unsigned16

Fixed length
2

most
of the

a Ipng’rh of two aoctets__No Qign hit is included. Ths

most

significant bit of the most significant octet is always used as the most significant bit of the

binary number.

5.2.1.2.3 Unsigned32
FAL ASE:

CLASS:

CLASS ID:

PARENT CLASS:
ATTRIBUTES:

1
2

Data type numeric identifier

Data type name

Data type ASE
Data type

5

Top

7
Unsigned32
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Fixed length
4

This type is a binary number with a length of four octets. No sign bit is included. The most
significant bit of the most significant octet is always used as the most significant bit of the

binary number.

5.3 String types

5.3.1 OctetString

FAL ASE: Data type ASE

CLASPB: Data type

CLASES ID: 5

PARENT CLASS: Top

ATTR|BUTES:

1 Data type numeric identifier = 10

2 Data type name =  OctetString

3 Format = string

4.1 Pctet length = 1ton

This type is with a length of one to n goctets. S re err@t 38 the first octet.

6 C

6.1

6.1.1

Two t ed in FAL type 25: The cyclic communi
model communication model (client server and
model)).

6.1.2

The cycli modé€l is shown in Figure 1 and uses an unconfirmed push
performé

cation
push

model
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Shared Node 1 Node 2 Node 3
memory

-
(1]
o
f=
o
[
bl
v

v

[ X ]

A
'X

/\(
A
AN

A

A

Figure 1 — Cyclic communjcatio
(n:n communication with ghared mem

6.1.3 Acyclic communication mo

The apyclic communication model is the client serve)model shown in Figure 2 and thg push

modellshown in Figure 3.
_—n
S Server
Sp

Clie

Fig;wmation model (client server model)
R t
Q\C\ie\ﬁw eques » Server

Figure 3 — Acyclic communication model (push model)

s
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6.2 ASE type S
6.2.1 Overview

The structure of the ASE type S for FAL type 25 is shown in Figure 4.

A A | A

AE v
Management ASE

Cyclic Data ASE AcyclicD

AR ASE

é_.
7

5 N 1
coninse

Figure 4 — Structure S type 25
6.2.2 Cyclic data type S
6.2.2. Overview

The clyclic data ASE [eprese i ed shared memory model which uses the
) ation is performed to read and write

data [transmissi
periodically.

6.2.2.2
6.2.2.2.1

This clags isthe pa ss which realizes distributed shared memories.

6.2.2.2.2

FAL ASE: Cyclic data ASE type S
CLA;l: Cyclic data class S
CLASS ID: Not used

PARENT CLASS: Top

ATTRIBUTES:

1 (m) Attribute: CYC_ID

2 (m) Attribute: Block area

3 (m) Attribute: CYC_status

4 (m) Attribute: Station address

5 (m) Attribute: IP address
SERVICES:

1 (m) OpsService: Put_cyclicdata

cyclic
data
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2 (m) OpsService: Get_cyclicdata
3 (m) OpsService: Ctl_cyclic
6.2.2.2.3 Attributes

6.2.2.2.3.1 CYC_ID

This parameter represents the identification of the cyclic operation.

6.2.2.2.3.2 Block area

This parameter represents the block area for transmission in the shared memaory

6.2.2.2.3.3 CYC_status

This parameter represents the status of cyclic operation.

6.2.2.2.3.4 Station address

This parameter represents the node (station) number of the

6.2.2.2.3.5 IP address

This plarameter represents the IP addres

6.2.2.2.4 Service specification

6.2.2.2.4.1 Put_cyclicdata

This i i dress and specified size. Table 1

the p

shows

cnf

et C N\ 7

cvelp N\ \ M M (=)
Block ID~_ \ . W\ M
Cciafa. \\ M

Resul{ (+) \ s
Statys \/ M
Additional, info C
Result (-) S
Status M
Additional_info C

is local matter. See 1.2.

NOTE The method by which a confirm primitive is correlated with its corresponding preceding request primitive

Argument

The argument contains the parameters of the service request.
CYC_ID
This parameter represents the identification of this service request.
Block_ID
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This parameter specifies the block area in the shared memory to write CYCdata.
CYCdata
This parameter specifies the data to write into the shared memory.
Result (+)
This selection type parameter indicates that the service request succeeded.
Status
This parameter indicates success.
Additional_info

T e finld At~ thn A~A A A
S ITCTU CoTTItatT o e TTouc—pT

specific additional information.
Resulf (-)
This sglection type parameter indicates that the service request failg
Status
Thiis parameter indicates failure.
Additional_info

Thiis field contains the node profiles such as Station ad R\address, and vendor-
specific additional information.

address—and—vendor-

6.2.2.2.4.2 Get_cyclicdata

This jervice is used to read data into iffe ddress.and specified size. Table 2 shows
the parameters for this service.

Parameter name[\ N O\ cnf
Argunjent K \ \
cyc|ip \) Q M (=)
Block_ID < NANS ™
Resul{ (+) < \ / s
cvcpata /N \ M
Statys \ \\\ \ M
AdditioalN\info C
SO D
Resulf (-) \ s
Statys M
Addifieal’info C
NOTE The method by which a confirm primitive is correlated with its corresponding preceding request primitive
is local matter. See 1.2.

Argument
The argument contains the parameters of the service request.
CYC_ID
This parameter represents the identification of this service request.
Block_ID
This parameter specifies the block area to read from the shared memory .
Result (+)

This selection type parameter indicates that the service request succeeded.
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CYCdata

This parameter contains the value of the specified shared memory.
Status

This parameter indicates success.

Additional_info

This field contains the node profiles such as Station address and IP address, and vendor-
specific additional information.

Result (-)
This selection type parameter indicates that the service request failed.
StLtus
Thiis parameter indicates failure.
Additional_info

Thiis field contains the node profiles such as Station address
specific additional information.

endor-

6.2.2.2.4.3 Ctl_cyclic
This pervice controls the cyclic communication. peters of the [cyclic

commpnication (cycle, sending area, etc) and starts (or stops e Cyclic communigation.
Table |3 shows the parameters for this sgrvice.

Table 3 — Ctl>cychic service 'param

Parameter name ( Nq cnf
SASE S
cve_|o N N Mo M (=)
cveefi [ \ T
cvedtidata N » ¢ ¢
Resul{ (+) N\ R > s
Statys /\ > M
Addifioal_info \ c
Resul{ (-) \ \ \ s
Statts< \ \‘ \ M
Addifioal_infe,_2X\= \ c

NOTE| The metthh a confirm primitive is correlated with its corresponding preceding request primitive
is locdl matter.” See 1.2.

Argument

The argument contains the parameters of the service request.
CYC_ID
This parameter represents the identification of this service request.
CYCctl
This parameter is used to start and stop the cyclic communication.
CYC-CTLdata

This parameter contains control information for the cyclic communication. It specifies the
cycle, sending area, and the header address.

Result (+)
This selection type parameter indicates that the service request succeeded.
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Status
This parameter indicates success.
Additional_info

This field contains the node profiles such as Station address and IP address, and vendor-
specific additional information.

Result (-)
This selection type parameter indicates that the service request failed.
Status
This parameter indicates failure.
Additional_info

Thiis field contains the node profiles such as Station address and
specific additional information.

endor

6.2.3 Acyclic data ASE type S
6.2.3. Overview

Acyclic data ASE type S provides communication be
commpnication.

cyclic

6.2.3.2 Acyclic Data class specification

6.2.3.2.1 Formal model
FAL ASE:
CLASE:

CLASSPB ID:
PARENT CLASS:

ATTR|BUTES:
1 m) Attri@

2 m) Attrib

address

ddress

1 Send_ctldata
2 Send_infodata
3 Send_rmtctl
6.2.3.2.2

6.2.3.2:2:1 Station address

This parameter represents the node (station) number of the node.

6.2.3.2.3 Service specification
6.2.3.2.3.1 Send_ctldata

This service is used to send the messages by the control communication to other nodes.
Table 4 shows the parameters for this service.
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Table 4 — Send_ctldata service parameters

Parameter name req ind cnf

Argument M (=)

D_add M (=)

S_add M (=)

2|22

CTLdata M (=)

Result (+) S

Status M

Resul{{=) S

Statys

NOTE]

mitive

( M
N
The method by which a confirm primitive is correlated with its correspondi reced{ng\equest pr
is locdl matter. See 1.2. {\

Argument

The afgument contains the parameters of the service reque
D_[add
Thiis parameter is the address of the destinatior
S_|add
Thiis parameter is the address of th
CTLdata
Thie parameter contains the data se tb@gtro communication.
Resulf (+)
Status

Thiis parameterindix
Resulf (-) @
This sglection typeps

Status
Thiis para

SOUrGce

at the service request failed.

Table |5 shows the~pgrameters for this service.

odes.
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Table 5 — Send_infodata service parameters

Parameter name req ind cnf
Argument M M (=)
D_add M M (=)
S_add M M (=)
INFOdata M M (=)
Result (+) S
Status M
Resul{{=) S
Statys ( M
NOTE| The method by which a confirm primitive is correlated with its correspondi %Wr mitive
is locql matter. See 1.2. {\
Argument \>

The afgument contains the parameters of the service reque
D_[add
Thiis parameter is the address of the destinatior
S_|add
Thiis parameter is the address of th
INFOdata
Thie parameter contains the data sept b%rmti
Resulf (+)
Status

Thiis parameterindix
Resulf (-) @

Thiis selection type

SOUrGce

gommunication.

icates that the service request failed.

6.2.3.2.

This dervice .iS\Used to send the remote control frames to other nodes, and to respond the
frames from— the~reCeiving nodes. The remote control frames are sent by gontrol
commpnication. Table 6 shows the parameters for this service.
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Table 6 — Send_rmtctl service parameters

Parameter name req ind rsp cnf

Argument M M (=) M M (=)
D_add M M (=) M M (=)
S_add M M (=) M M (=)
CMD M M (=) M M (=)
CMDdata c C (=)

Result (+) S S (=)
RSPpata C C(=) ]
Statds M ( M=)

Resul{ (-) s /\< A O\ \s\(=)
Statys M Q \ \M (§

Argument
The argument contains the parameters of the service regu

D_[add
Thiis parameter is the address of the destinatjon
S_|add
Th
CNID
Thiis parameter is the co
CNiDdata

Thie parameter con

Result (+) Q

RSPdata

Thiisparameter indicates failure.

6.2.4 Management ASE type S

6.2.4.1 Overview

Management ASE provides the node management function.

6.2.4.2 Management class specification

6.2.4.2.1 Overview

This class provides the node management functions.

FAL ASE:
CLASS:
CLASS ID:

Management ASE
Management S
Not used
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PARENT CLASS: Top
ATTRIBUTES:

1 (m) Attribute Station address
SERVICES:

1 (m) OpsService: Set_attribute
2 (m) OpsService: Get_attribute

6.2.4.2.2 Attributes

6.2.4.2.2.1 Station address

This parameter represents the node (station) number of the node.

6.2.4.2.3 Service specification
6.2.4.2.3.1 Set_attribute

This dervice is used to set the attribute value of a class.
this service.

Table 7 — Set_attribute servicg paramete

N\ N

Parameter name /\ }e’d\ > ( Q) ‘\) cnf
Argunjent \l\‘ﬂ\ \ \
Set_|ist /* M\
Attrihute \ Ow )
Set_palue < f\\ \ND N >
Resul{ (+) N N ~ ) s
Statys k \ \ M
Resul{ (-) Q > < s

Statys

NOTE| The metho by ha nWwe is correlated with its corresponding preceding request pr
is locgl matter.

mitive

Argume

The afgumen the service specific parameters of the service request.

Set_List
Sqecifies the attributes of the target whose values are requested.

Attribute
Specifies the attribute to be a set.
Set_value
Specifies the value to be set to the attribute.
Result (+)
Status
This parameter indicates success.
Result (-)
This selection type parameter indicates that the service request failed.
Status

This parameter indicates failure.
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6.2.4.2.3.2 Get_attribute

This service is used to set the attribute value of a class. Table 8 shows the parameters for
this service.

Table 8 — Get_attribute service parameters

Parameter name req cnf

Argument M

Set_List M

Resul{+} S

List_of_Attribute values [
N

Statys A(
Resul{ (-) < \

Statys \ \
NOTE| The method by which a confirm primitive is correlated with its&nd@ec inMest primitive
N

is locgl matter. See 1.2.

Argument

The afrgument conveys the service specif
Set_List
Specifies the attributes of the target wk

Resulf (+)
List_of_AttributeVal
Cdntains the value gf the
Status

Thiis parame@d'

Resul

This s
Status

Thij

that the service request failed.

6.3
6.3.1

The sl|ructure of the ASE type N for FAL type 25 is shown in Figure 5.
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Figure 5 — Structure of ASE type No

6.3.2 Cyclic data ASE type N

6.3.2. Overview

The clclic data ASE represents a distrib 3 C odel which is realized
is performed to read and writ

the cyfclic data transmissions. The cy
periodically.

6.3.2.2 Cyclic data clas

6.3.2.2.1 Overvie

This c]ass is the

A Al A
AE v
Management ASE
A
‘I 1
Cyclic Data ASE Acyclic Data ASE
A A
\ 4 v A 4
AR ASE RS
4 <N\
vl

using
e data

6.3.2.2.2

FAL ASE: Cyclic data ASE type N
CLASPB: Cyclic data class N
CLAS Not used

PARENT CLA Top

ATTR|BUTES:

1 m)./ Key Attribute: Dfn

2 (m) Key Attribute: Tmid

3 (m) Attribute Pri

4 (m) Attribute Memory address

5 (m) Attribute Memory size

6 (m) Attribute Block number

7 (m) Attribute Block count
SERVICES:

1 (m) OpsService: Put_cyclicdata

2 (m) OpsService: Get_cyclicdata

3 (m) OpsService: Control_cyclic
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6.3.2.2.3 Attributes
6.3.2.2.3.1 Dfn

This attribute represents the data field number to which the cyclic transfer memory belongs.

6.3.2.2.3.2 Tmid

This attribute represents the transfer memory identification number of the cyclic transfer
memory.

6.3.2.2.3.3 Pri

This dftribute represents the transmission priority of cyclic data.

6.3.2.2.3.4 Memory address

6.3.2.2.3.5 Memory size

This aftribute represents the size of the sending (or ré

6.3.2.2.3.6 Block number

6.3.2.2.3.7 Block count

This aftribute represents

6.3.2.2.
6.3.2.2.4.

This s|
transf

by the

Argunjent >
TargptDfn

Tmid
Pri

OffsetAddress

Size

= = I I | B I I

CyclicData

Argument
The argument contains the parameters of the service request.
TargetDfn

This parameter specifies the targeted data field number to which the transfer memory
recognized by the identifier (Tmid) belongs.

Tmid
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This parameter specifies the transfer memory identification number of the transfer
memory.

Pri
This parameter specifies the transmission priority of cyclic data.
OffsetAddress

This parameter specifies the distance from the beginning address of the transfer memory
area to be transmitted CyclicData.

Size

This parameter specifies the size of CyclicData.

CyclicData
Thiis parameter specifies the transmitting cyclic data.
6.3.2.2.4.2 Get_cyclicdata
This dervice is used to get cyclic data from the transfer memyory~area. NI ab Q shows the
parameters for this service.
Table 10 — Get_cyclicdata seryvice~parameter
Parameter name req/\K S/ % cnf
Argunjent )ﬂ\\ >v / (3 N >
TargefDfn \k \ \ )
Tmid M
OffsetiAddress \ N
NN S
Resul{(+) N N . ) s
Diagnpsis L \ M
CyclicData < > z < \/ M
Resul{(-) XA ) s
Diagnpsis /\ M
NOTE| The m b WKN@ primitive is correlated with its corresponding preceding request primitive
is locgl matte%
Argument\
The afgument.co the parameters of the service request.
TargetbDfn
Thi emory
recognized by the identifier (Tmid) belongs.
Tmid

This parameter specifies the transfer memory identification number of the transfer
memory.

OffsetAddress

This parameter specifies the distance from the beginning address of the transfer memory
area to be read Cyclicdata.

Size

This parameter specifies the size of cyclicdata to get from the the transfer memory area.
Result(+)

This selection type parameter indicates that the service request succeeded.
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Diagnosis

This parameter indicates success.

CyclicData

This parameter indicates cyclicdata get from the the transfer memory area.
Result(-)

This selection type parameter indicates that the service request failed.

Diagnosis

This parameter indicates an error.

6.3.2.2.4.3 Control_cyclic
This slervice is used to control the cyclic transmission. This specifies p eters Q. star}/ stop
the cyclic transmission and to set the node-mode. Table 11 show ran for this
servicp.
Table 11 — Control_cyclic service/p< ete
Parameter name \XM
Argunjent
TargefDfn
Tmid
CtICnd
NodeMode
Argument
The afgument contains
TargetDfn
This parame@ ciated
with by the ident
Tmid
Thi ansfer
me

Ct

Thi

Cyeclic transmission started.

STOP

Cyclic transmission stopped.

NodeMode

This parameter specifies a mode of own node belonging to the targeted data field. The
mode indicates whether the node runs under the online state or under the test state.

ONLINE

Node to run under the online state (Online mode).
TEST

Node to run under the test state (Test mode).
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6.3.3 Acyclic data ASE type N
6.3.3.1 Overview

Acyclic data ASE type N provides communication between nodes realized by the Acyclic
communication.

6.3.3.2 Acyclic data class specification

6.3.3.2.1 Formal model

FAL ASE: Acyclic data ASE type N
CLASPB: Acyclic data class N
CLASB ID: Not used

PARENT CLASS: Top

ATTR|BUTES:

1 m) Key Attribute: Dfn

2 m) Key Attribute: Node-address

2.1 m) Attribute:
2.2 [m) Attribute:
3 m) Attribute:
4 m) Attribute

5 m) Attribute::
6 m) Attribute:

SERV

1

2

3

4 ut nipquiry message
5 b reply message

6 Send aliveinfo

7 Receive aliveinfo

8 Control acyclic
6.3.3.2.

6.3.3.2.2.1 Dfn

This attribute represents the data field number to which the destination multicast group or the
destination logical node belongs.

6.3.3.2.2.2 Node-address

This attribute represents the node address.

6.3.3.2.2.3  Mgn

This attribute represents the multicast group number to send/receive the acyclic data.

6.3.3.2.2.4 Lnn

This attribute represents the logical node number to send/receive the acyclic data.
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6.3.3.2.2.5 Ted

This attribute represents the transaction code corresponding to the characteristics of each
acyclic data.

6.3.3.2.2.6 Pri

This attribute represents the transmission priority of acyclic data.

6.3.3.2.2.7 Node-list
This afiribute represents the list of nodes which request to respond a reply message
6.3.3.2.2.8 Ing-id

This attribute represents the inquiry identifier to match the inq

mess4g

6.3.3.
6.3.3.

ge.

.3
p.3.1

Service specification

Put message

This service is used to put a message into the destinatign

Table |12 shows the parameters for this service.
Table 12 - Pl%i

service\narameters

p or destination

reply

node.

Parameter name ( (—req \ ind
AASSES
DstDfn R N Mo M(=)
Nodg-address I \ \M*/ M(=)
DstMgn /\ } 2 )S S(=)
DstLfin 2\ A > s s(=)
Ted /\ \ M M(=)
Pri \ M M(=)
Data \ \ \ M M(=)
Data _e@th \ \‘ M M(=)

N
N\ NS
Argument

The argument contains the parameters of the service request.

DstbBfn

This parameter specifies the data field number to which the destination multicast group or

the destination logical node belongs.

Node-address

This parameter specifies the destination node address.
DstMgn

This parameter specifies the destination multicast group number to send a message.

DstLnn

This parameter specifies the destination logical node number to send a message.

Tcd

This parameter specifies the transaction code corresponding to the characteristics of each

message.


https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

- 126 — IEC PAS 62953-5-25 © IEC 2015
Pri
This parameter specifies the transmission priority of message.
Data
This parameter specifies data to transmit.
DataLength

This parameter specifies the length of Data.

6.3.3.2.3.2

Get message

This service is used to get a message from the targeted multicast group or targeted node.

Table |13 shows the parameters for this service.
Table 13 — Get message service parameter “
Parameter name req \ c}f\\/
Argunjent M
Targ¢tDfn M ( \ \\\\\ >
Nodd-address \ \\/
TarggetMgn / a) N >
Targg¢tLnn S (\\// A
Resul{(+) ( (\\ 6 ( U ‘\/ S
Diagnosis \ M
TargetDfn F M
Nodd-address \ \\ \/ M
TargetMgn & ( ) ‘\) S
TargétLnn [\ N ('\ \J S
Ted N N M
Pri N AN M
CtiType /\< \/\ M
NN N c
Data (\ \ M
Data _en/g‘n\\ \\\ \ M
Resul ()\\ \ > s
Diagnosis y \ M
NOTE| Thé method Mich a confirm primitive is correlated with its corresponding preceding request primitive
is locql matter. See 1.2.
Argument

The argument contains the parameters of the service request.

Ta

rgetDfn

This parameter specifies the data field number to which the targeted multicast group or
the targeted logical node belongs.

Node-address

This parameter specifies the destination node address.

Ta

rgetMgn

This parameter specifies the destination multicast group number to send the acyclic data.

Ta

rgetLnn
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This parameter specifies the destination logical node number to send the acyclic data.
Result(+)
This selection type parameter indicates that the service request succeeded.

Diagnosis

This parameter indicates success.

TargetDfn

This parameter indicates the data field number to which the destination multicast group or
the destination logical node belongs.

Node-address

Thiis parameter indicates the destination node address.
TargetMgn

Thiis parameter indicates the destination multicast group numbey
TargetLnn
Thiis parameter indicates the destination logical node numbe
Tcd

Thiis parameter indicates the transaction code coprespondi characteristics of each
megssage.

Pr
Thiis parameter indicates the trans
Ct|Type

Thiis parameter indicates the commiunic

ONE

This typ

INQ
This type i

This type indicates a multicast communication with re-transmission control.

Ing-id

This parameter indicates the inquiry identifier to match the inquiry/ n-inquiry message to
the reply message

A node which received the inquiry/ n-inquiry message shall respond with the reply
message using the same Ing-id contained in the inquiry/ n-inquiry message. An Ing-id
shall be unique in each node.

Data
This parameter indicates the receiving data.
DataLength
This parameter indicates the length of Data.
Result(-)
This selection type parameter indicates that the service request failed.
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Diagnosis
This parameter indicates an error.
6.3.3.2.3.3 Put inquiry message
This service is used to multicast (broadcast) an inquiry message to nodes which belong to the
multicast group in the data field, or to send this message to the specified node in the data

field. Each node which received this inquiry message responds with the reply message by
using the put reply message service. Table 14 shows the parameters for this service.

Table 14 — Put inquiry message service parameters

Parameter name re m
Argunjent M /\\ (M.Q)
DstDfn M (\ M@) \
Nodg-address M \ M(=
DstMgn s N\ Nsty
DstLin s RN 86
Ted M X \ M(=)
Pri M ( (7 \/ M(=)
O\ N S e
Datal ength Q <M A ( \ )\/ M(=)
Ing-i \ M
Argument %
The a e serviteg request.
DstDfn

Thiis paramet
the destinati

ber to which the destination multicast group or

inquiry

Thiis parameter specifies the destination logical node number to send an inquiry mesgsage.
T

This parameter indicates the transaction code corresponding to the characteristics of each
inquiry message.

Pri

This parameter indicates the transmission priority of an inquiry message.
Data

This parameter specifies inquiry message (data) to transmit.
DataLength

This parameter specifies the length of Data.

Ing-id

This parameter specifies the inquiry identifier to match the inquiry message to the reply
message. This parameter is locally generated. A node which received the inquiry message
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shall respond with a reply message using the same Ing-id contained in the inquiry
message. An Ing-id shall be unique in each node.

6.3.3.2.3.4 Put ninquiry message

This service is used to multicast (broadcast) an n-inquiry message to specified nodes which
belong to the multicast group in the data field. Each node which received this inquiry message
checks a node-list in the message. Nodes which are specified in the node-list respond with
the reply message by using the put reply message service. Table 15 shows the parameters
for this service.

Table 15 — Put ninquiry message service parameters

Parameter name req ( inh\
Argunjent M /\Q ) M
DstDfn M AN\ D>
DstMgn M M=)\
Ted M \ \\\ \M(=
Pri M N0 N M)
Data M / \ M(=)
Datal ength Mr\\ )/ A M(=)
Nodd-list N /M\\ > ( ) ‘\> M(=)
Ing-i \ \ / M

Argument Q&
e

The afgument contains th€ paxary vice pequest.

DtDfn

Thiis parametex spe mber to which the destination multicast|group
belongs. @

DgtMgn

Thlis parameter \s gstination multicast group number to send n-ipquiry
messages

T

Thiis &8s the transaction code corresponding to the characteristics of each
n-inquiry

Thiis parameter indicates the transmission priority of an n-inquiry message.

This parameter specifies n-inquiry message (data) to transmit.

DataLength

This parameter specifies the length of Data.

Node-list

This parameter specifies the list of nodes which request to respond a reply message.
Ing-id

This parameter specifies the n-inquiry identifier to match the n-inquiry message to the
reply message. This parameter is locally generated.

A node which received the n-inquiry message shall respond with the reply message using
the same Ing-id contained in the n-inquiry message. An Ing-id shall be unique in each
node.
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This service is used to send a reply message to the destination node which sends an inquiry
message or a n-inquiry message. Each node which received an inquiry message responds
with the reply message by using the put reply message service. Nodes which are specified in
the node-list within a n-inquiry message respond with the reply message by using the put
reply message service. Table 16 shows the parameters for this service.

Table 16 — Put reply message service parameters

Parameter name

Argu

ent

DstD

Fn

DstL

hn

Tcd

Pri

Data

Data

L ength

Ing-i

Argun
The a

DdtDfn

Th
be

hent

is parameter specifi
ongs.

D

Th
D

tLnn

is parameter specifies a reply message (data) to transmit.

node

jes. A
or a

f each

takéngth

Th

is parameter specifies the length of Data.

Inqg-id

This parameter specifies the inquiry/ n-inquiry identifier to match the inquiry/ n-inquiry
message to the reply message. A node which received the inquiry/ n-inquiry message
shall respond the reply message with the same Ing-id contained in the inquiry/ n-inquiry
message. This parameter is locally generated.

6.3.3.2.3.6

Send aliveinfo

This service is used to send an alive-message into a specified multicast group periodically.

Table

17 shows the parameters for this service.
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Table 17 — Send aliveinfo service parameters

Parameter name req Ind

Argument M M(=)

DstDfn M M(=)

DstMgn M M(=)

AliveMode M M(=)
Argument

The afgument contains the parameters of the service request.
DtDfn

Thiis parameter specifies the data field number to which the d
bejongs.

DgtMgn

This parameter specifies the destination multicast
message.

AlfveMode
Thiis parameter specifies the type of an alive-mes
Normal report (alive)
This type represents that a nod
Notice (Shutdown)

This type represents that a node wil%ch

6.3.3.2.3.7 @'
This dervice is us

periodically from ifi i oup. Table 18 shows the parameters for this ser

group

alive-

ceived
vice.

éara éﬁt\erM; \ req cnf

Targ¢tDfn

Argunjent N \ M
/

TargetMgn M

2

Result=}

Diagnosis

TargetNodeAliveMode

Task-info1

Task-info2

w|lo|lo|lz|Z

Result(-)

Diagnosis M

is local matter. See 1.2.

NOTE The method by which a confirm primitive is correlated with its corresponding preceding request primitive

Argument
The argument contains the parameters of the service request.
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TargetDfn

This parameter specifies the data field number to which the targeted multicast group
belongs.

TargetMgn

This parameter specifies the targeted multicast group number to read information of an
alive-message.

Result(+)
This selection type parameter indicates that the service request succeeded.

Diagnosis

Thiis parameter indicates success.
TargetNodeAliveMode
Thiis parameter indicates an alive-related state receiving from the

Normal report (alive)
This type represents that a node is in active state.
Notice (Shutdown)

This type represents that a node will be sched v/state.
Notice (Maintenance)

This type represents that a node will be

Talsk-info1
Thiis parameter indicates list of state of ta i task-
information-1 consists of 4 elements.

No change,

Statu@n

Status chafige
Ta_chginfe

This elg ePre | S ion of

This_element represents the identifier of a task.
| Ta_ data
This element represents the user defined data of a task.
Task-info2
This parameter indicates information allowing user to set data freely.
Result(-)
This selection type parameter indicates that the service request failed.

Diagnosis
This parameter indicates an error.
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6.3.3.2.3.8 Control acyclic
This service is used to control the acyclic transmission. This specifies parameters to activate/

inactivate the acyclic transmission, and to set the node-mode. Table 19 shows the parameters
for this service.

Table 19 — Control_acyclic service parameters

Parameter name req
Argument M
TargetDfn M

CtiChd M /\

NodgMode

yN
Argument w

The afgument contains the parameters of the service request.

TargetDfn
Thiis parameter specifies the targeted data field n
Ct|Cmd

Thiis parameter specifies control co and.

ACTIVATE
Acyclic transmission inactivated

INACTIVATE

Acyclic transmissiq
NgdeMode

Thiis parametex sp
made indica@h
ONLINE

. The

6.3.4
6.3.4.

Mana?ement ASE provides the node management function.

6.3.4.2 Management class specification
6.3.4.2.1 Overview

This class provides the node management functions.

FAL ASE: Management ASE type N
CLASS: Management N

CLASS ID: Not used

PARENT CLASS: Top

ATTRIBUTES:

1 (m) Key Attribute: Dfn


https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

- 134 - IEC PAS 62953-5-25 © IEC 2015

SERVICES:
1 (m) MgtService: Get_attribute
2 (m) MgtService: Set_attribute

6.3.4.2.2 Attributes
6.3.4.2.2.1 Dfn

This attribute represents the data field number.

6.3.4.2.3 Service specification

6.3.4.2.3.1 Get_attribute

This service is used to get the attribute value of a class. Table 20
this sgrvice.

Parameter name req \\\\ >:nf

Argunjent M / \

ReqyestList M M\ \ } / &

resfc AL DN A N

Diagposis \ \ / M

List_pf_Attribute Values /k \ M

Resul{(-) \ N\ > s

Diaghosis ( /\\ \) . > M

NOTE| The method by whfeh a}w pri itivw with its corresponding preceding request primitive
is locgl matter. See 1.2. r\/\ Q\

Argument
The afgument cogtai
RequestLi
This p
Resul(+
This selection

Diagnosis

This'parameter indicates success.
List_of_AttributeValues
This parameter indicates the list of attributes values.
Result(-)
This selection type parameter indicates that the service request failed.

Diagnosis
This parameter indicates an error.

6.3.4.2.3.2 Set_attribute

This service is used to set the attribute value of a class. Table 21 shows the parameters for
this service.
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Table 21 — Set attribute service parameters

Parameter name req cnf
Argument M
SetList M
Attribute M
Set_value M
Result(+) S
Diagnosis M
Resul{(5) S
Diagnosis

mitive

Argument
The afgument contains the parameters of the service reque
SetList
Thiis parameter specifies the list of attributes 2 : set.
Attribute

Thiis parameter specifies the attribute to be

Thiis parameter specifieg the value to b
Resulf(+)
This selection type pargmete ate 2 vice request succeeded.
Diagnosis
This parame@ i
Resulf(-)
This selection type \ i és that the service request failed.

AR consists, of fourre
RT communication control. Figure 6 shows the structure.

(™

N
NOTE| The method by which a confirm primitive is correlated with its correspondi reced{ng\equest pr
is locdl matter. See 1.2. {\

asses: Cyclic control, Remote control, RCL communication contrg

I, and
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A| A

AR ASE

l

l

Cyclic control

Remote control

A

v

There
comm
RT co
cyclic

contrql.

6.4.1
6.4.1.

6.4.1.1.

FAL A

RCL communication control

A

RT communlcatlop{:o@trol
|

CLASES:

CLAS
PARE

v

e RT
nd the
to the
Hevice

ATTR

1 m CYC_ID

2 Block area

3 CYC_status

4 m) (_ Attribute: Station address
5 m)”_Attribute: Max cycletime
SERVICES:

1 (m) OpsService: CYC_WRITE
2 (m) OpsService: CYC_READ

3 (m) OpsService CTL_CYCLIC
6.4.1.1.2 Attributes

6.4.1.1.2.1 CYC_ID

This parameter represents the identification of the cyclic operation.

6.4.1.1.2.2

Block area

This parameter represents the block area for transmission in the shared memory.
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6.4.1.1.2.3 CYC_status

This parameter represents the status of cyclic operation.

6.4.1.1.2.4 Station address

This parameter represents the node (station) number of own node.

6.4.1.1.2.5 Max cycletime

This parameter represent the maximum cycle that can be used in cyclic communication on

Type S_netwaork

6.4.1.1.3 Service specification
6.4.1.1.3.1 CYC_WRITE

This service is used to write data to the shared memory. Tablg 2
this sgrvice.

Parameter name

Argunjent

cyc|ip

Block_ID

CYCdata

Statys [\

Addifional_info

s AVE NS
N

[
= RO REE O N\

SO0 n

Stanl AN

Addifional_info (\ c

NOTE| The m by which=a confitm primitive is correlated with its corresponding preceding request pr
is locdl matter\ See ™2

mitive

Argument\

The afgumentico
CYCLID

the parameters of the service request.

Thisparameter represents the rdentification of thisservice request:
Block_ID
This parameter specifies the block area in the shared memory to write CYCdata.
CYCdata
This parameter specifies the data to write into the shared memory.
Result (+)
This selection type parameter indicates that the service request succeeded.
Status
This parameter indicates success.
Additional_info
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This field contains the node profiles such as Station address and IP address, and vendor-

specific additional information.
Result (-)
This selection type parameter indicates that the service request failed.
Status
This parameter indicates failure.
Service not supported;
Command parameter error;

Configuration data error.

Ad

Th
sp

6.4.1.

ditional_info
is field contains the node profiles such as Station address and
bcific additional information.

3.2 CYC_READ

This s|
this sq

ervice is used to read data from the shared memory. 1
rvice.

Table 23 — CYC_READ se icﬂ

endor-

brs for

Parameter name r}fq\ > / ( \ R > cnf
Argunjent \\ \ \ /
cvclio /L \m\ \ M (=)
Block_ID \ (w } M (=)
NN S s
cyClata N N ) M
Statys L \ M
Addifional_info > 0 N4 c
Resul{ (-) ( ) s
Statys (\ > M
Addifional_info~__ \ c
NOTE| The method Nic\KWn primitive is correlated with its corresponding preceding request primitive
is locgl r@\{ e .
X
Argumentw
The afgument contains the parameters of the service request.
CcYcib

This parameter represents the identification of this service request.
Block_ID

This parameter specifies the block area to read the data from the shared memory.

Result (+)
This selection type parameter indicates that the service request succeeded.
CYCdata

This parameter contains the data of the specified Block _ID in shared memory.

Status
This parameter indicates success.
Additional_info
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This field contains the node profiles such as Station address and IP address, and vendor-

specific additional information.
Result (-)
This selection type parameter indicates that the service request failed.
Status
This parameter indicates failure.
Service not supported;
Command parameter error;

Configuration data error.

Additional_info

Thiis field contains the node profiles such as Station address and
spgcific additional information.

6.4.1.1.3.3 CTL_CYCLIC

This gervice controls the cyclic communication. Table Q

servicp.
Table 24 - CTL_CYCLIC sem 397)are 3
7\ N

araméters fq

endor-

r this

Parameter name

AN ent

Argunjent

N
NN

cyd_ID /L

cydetl \

e
\/\//

cTlldata ( ™\

Resul{ (+)

Z
N—r

AN o~
Statps L \
R

SO0l |lwn

Addifional_info < >
l /
Statds ¢\

Resul{ (-)
Addifional_info~__ \ c

is loca e .

NOTE| Wod Nic\KWn primitive is correlated with its corresponding preceding request pr
| patten S

mitive

Argument

%

The afgument contains the parameters of the service request.

CcYcib
This parameter represents the identification of this service request.
CYCctl
This parameter contains the command to control the cyclic communication.
CTLdata
This parameter contains the data to configure the cyclic control communication.
Result (+)
This selection type parameter indicates that the service request succeeded.
Status
This parameter indicates success.
Additional_info



https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

- 140 - IEC PAS 62953-5-25 © IEC 2015

This field contains the node profiles such as Station address and IP address, and vendor-
specific additional information.

Result (-)
This selection type parameter indicates that the service request failed.
Status
This parameter indicates failure.
Service not supported;
Command parameter error;
Configuration data error.
Additional_info

Thiis field contains the node profiles such as Station address and | nd vendor-
spgcific additional information.

6.4.2 Remote control

6.4.2. Remote control specification

6.4.2.1.1 Formal model

FAL ASE: AR ASE type S
CLASB: Remote ¢
CLASB ID: o
PARENT CLASS:

ATTR|BUTES:

1 m) Attribute:
2 m) Attribute:
SERVICES:

6.4.2.1.2
6.4.2.1.2.1

This parameter rep

6.4.2.1.2.

This parameter represénts the IP address of own node.

6.4.2.1.3 Service specification
6.4.2.1.3.1 SendRMTCTL

This service is used to write data to the shared memory. Table 25 shows the parameters for
this service.
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Table 25 — SendRMTCTL service parameters

is locdl matter. See 1.2.

Parameter name req cnf

Argument M M

D_add M M

S_add M M

CMD M

CMDdata Cc

Result (+) S

CMD[Fsp ™
CMDgdata_rsp ( C

Resul{ (-) /\< A &N

CMD| rsp < \ \4\ >
NOTE| The method by which a confirm primitive is correlated with its corre§ponah regeding request primitive

Argument
The afgument contains the parameters of the seryi
D_|add
Thiis parameter is the address of th
S_[add
Thiis parameter is the address of the
CNID
Thiis parameter co
CNiDdata
Th paramet@
Resulf (+)
CNID_rsp

Resulf (¢)

emote

ontrol

This selection type parameter indicates that the service request Talled.

CMD_rsp

This parameter contains the response command to notify that the service request failed to

receive remote control command.
6.4.3 RCL communication control
6.4.3.1 RCL communication control class specification

6.4.3.1.1 Formal model

FAL ASE: AR ASE type S

CLASS: RCL communication control
CLASS ID: Not used
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PARENT CLASS: Top
ATTRIBUTES:

1 (m) Attribute: Station address
2 (m) Attribute: MAC address

3 (m) Attribute Node status

4 (m) Attribute Port A status

5 (m) Attribute Port B status

6 (m) Attribute: DL-mapping-reference
SERV}JGES:

1 m) OpsService: RCL_START

2 m) OpsService: RCL_STOP

6.4.3.1.2 Attributes

6.4.3.1.2.1 Station address

This parameter represents the node (station) number of the™mQ

6.4.3.1.2.2 MAC address
This p

6.4.3.1.2.3
This p

6.4.3.1.2.4 Port A statu

This parameter re:res
6.4.3.1.2.5 Povt B

This p

6.4.3.1.2.

This attribute RO ] br the
conve 3 iSYAR ASE. DL mapping attributes for the data-link layer are spegcified

in IEC

6.4.3.1:3 Service specification

6.4.3.1.3.1 RCL_START

This service is used to start the specified RCL frame transmission. This is initiated by local
action. Table 26 shows the parameters for this service.
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Table 26 — RCL_START service parameters

Parameter name ind

Argument

RCLType

RCLPri

M
M
D_add M
M
M

RCLPort

Argurpent

The argument contains the parameters of the service indication from DLL,

RGLType
Th
D_|add
Thiis parameter represents the MAC address of the requ
RQLPri
Thiis parameter represents the priority with VLAN of
RGLPort
Thiis parameter represents the tranksmissi

6.4.3.1.3.2 RCL_STOP

This dervice is used to sto
action| Table 27 shows t

service parameters

DLL.

LL.

local

ind
Argum M
RCLT M

Argun
The a
R
Th

6.4.4

6.4.4.1 RT communication control class specification

6.4.4.1.1 Formal model

FAL ASE: AR ASE type S

CLASS: RT communication control
CLASS ID: Not used

PARENT CLASS: Top

ATTRIBUTES:

1 (m) Attribute: Station address

2 (m) Attribute: MAC address

3 (m) Attribute: DL-mapping-reference
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SERVICES:
1 (m) OpsService: SendCTL
2 (m) OpsService: SendINFO
3 (m) OpsService: SendCTL_RMT
4 (m) OpsService: SendCYC
6.4.4.1.2 Attributes
6.4.4.1.2.1 Station address
This rameter represents the node (efafinn) number of the node
6.4.4.1.2.2 MAC address

This parameter represents the MAC address of own node.

6.4.4.1.2.3

This attribute provides a reference to the underlying
convelyance path for this AR ASE. DL mapping attribu

DL-mapping-reference

in IECI PAS 62953-6-25.

apping f
er are sp¢{

br the
bcified

6.4.4.1.3 Service specification
6.4.4.1.3.1 SendCTL
This s ontrol
servic
Pprameter na?é\ ind cnf
Argunjent M M (=)
D_add /\\ \M\ M (=)
s_add \ Y% M (=)
cTidata < N > m M (=)
Resul(t{/\\\:\\ \§\;\ \\ s
Statys \ \ \/ M
Resul{ (-) :> s
Statys M
NOTEL_The method by which a confirm primitive is correlated with its corresponding preceding request primitive

is local matter. See 1.2.

Argument

The argument contains the parameters of the service request.

D_add

This parameter is the address of the destination node.
S_add

This parameter is the address of the source node.
CTLdata

The parameter contains the data sent by control communication.

Result (+)
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Status
This parameter indicates success.
Result (-)
This selection type parameter indicates that the service request failed.
Status
This parameter indicates failure.

6.4.4.1.3.2 SendINFO

This service is used to send the information communication frames. Table 29 shows the
parameters for this service.

Table 29 — SendINFO service parameters
AN

Pprameter name req ind \ c}(\/

Argunjent M M (=) Q \ >
D_add M Mé) \ N D \

s_add M o N\

INFddata M / (=) >

Resul{ (+) (\\// A s
statls 7 N T O T
Resull () VN s
Statys F M
_NOTE The method by which a sonfirm primitie\\is%ate}\&Mcorresponding preceding request primitive
is locql matter. See 1.2. &‘/\ N

N

Argument
The afgument c@n

D
Th
S
Thi
IN
Th
Resulf (+
St
This parameter indicates success.
Result (-)
This selection type parameter indicates that the service request failed.
Status

This parameter indicates failure.
6.4.4.1.3.3 SendCTL_RMT

This service is used to send the control communication frames. Table 30 shows the
parameters for this service.
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Table 30 — SendCTL_RMT service parameters

Parameter name req ind rsp cnf
Argument M M (=) M M (=)
D_add M M (=) M M (=)
S_add M M (=) M M (=)
CTLdata M M (=) M M (=)
Argument

The afgument contains the parameters of the service request.
D_|ladd
Thiis parameter is the address of the destination node.
S_[add
Thiis parameter is the address of the source node.
CTLdata
Thie parameter contains the data sent by control con

6.4.4.1.3.4 SendCYC

This gervice is used to send the in o s the

paramleters for this service.

Table 31 - rkce parameters

Parameter name ( f\\ \@§ N > ind
Argunjent [\ N N\ M ) M (=)
D_add k \ \M M (=)
s_add Q > < M M (=)
cyciata A( \/\\/ M M (=)
N

pardmeters of the service request.

Argument
The argu

Thiis parameter is the address of the destination node.
S_ladd
This\parameter is the address of the source node.
CYCdata

The parameter contains the data sent by cyclic communication.

6.5 AR typeN

AR consists of three classes: Cyclic transmission class, Acyclic transmission class and
RT(Real time) communication class. Figure 7 shows the structure.
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4 4
AR ASE l l
Cyclic Acyclic
transmission control transmission control

I It

RT communication control ‘

v

There| are two AR end points in each node for the 8 S cyclic
transmission. These end points correspond to the nd the
Acyclig transmission control class respectively. The class
relating to communication paths control betwee cation
priority control.

6.5.1 Cyclic transmission control
6.5.1. Cyclic transmission contrg
6.5.1.1.1 Formal mode
FAL ASE:

CLASE:

CLASS ID: Q
PARENT CLASS:
ATTR

2

3

4 Mgn

SERV|CES

1 P—OpsSendee: Write—cyelicdata
2 (m) OpsService: Read_cyclicdata
3 (m) OpsService: Ctl_cyclic

6.5.1.1.2 Attributes
6.5.1.1.2.1 Dfn

This attribute represents the data field number to which the transfer memory associated with
the identifier (Tmid) belongs.

6.5.1.1.2.2 Tmid

This attribute represents the transfer memory identification number of the transfer memory.
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6.5.1.1.2.3 Pri
This attribute represents the transmission priority of cyclic data.

6.5.1.1.2.4 Mgn

This attribute represents the multicast group number to send/receive the transfer memory.

6.5.1.1.3 Sevice specification

6.5.1.1.3.1 Write_cyclicdata

This gervice is used to write cyclic data into the transfer memory. T 32 shows the
paramleters for this service.

Table 32 — Write_cyclicdata service param{a\i x

Parameter name req \ \i@ S

Argunjent
DstDfn
DstMgn
Tmid
Pri
OffsqtAddress

Size

CyclicData

Argument

The argument coptains\the para
DtDfn

Thiis paramete

ciated

Thiis param ansfer
memory:

Pr
This parameter specifies the transmission priority of cyclic data.
OffsetAddress

This parameter specifies the distance from the beginning address of the transfer memory
area for the CyclicData to be written.

Size

This parameter specifies the size of CyclicData.
CyclicData

This parameter specifies the transmitting cyclic data.

6.5.1.1.3.2  Ctl_cyclic

This service is used to control the cyclic transmission. Table 33 shows the parameters for this
service.
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Table 33 — Ctl_cyclic service parameters

Parameter name req

cnf

Argument

TargetDfn

TargetMgn

Tmid

S|IZ2|IZIZ2L

CtlIiCmd

Result(+)

S

Diagfosis

L\

Resul{(-)

(

S

Diagposis A

mitive

Argument

The argument contains the parameters of the servic
TargetDfn

Thiis parameter specifies the data
with the identifier (Tmid) belongs.

TargetMgn
Thiis parameter specifies the multic
Tmid

This parameter sp
memory.

ctjcmd <>
Thiis parametersp

Resulf(+)

This selection*typeNg

Diagnosis

ameter indicates that the service request succeeded.

< (m,
NOTE| The method by which a confirm primitive is correlated with its corresponding precedin W
is locgl matter. See 1.2. /\

ciated

ansfer

This parameter indicates success.

Result(-)

This selection type parameter indicates that the service request failed.
Diagnosis
This parameter indicates an error.

6.5.2 Acyclic transmission control

6.5.2.1 Acyclic transmission control class specification

6.5.2.1.1 Formal model
FAL ASE: AR ASE type N

CLASS: Acyclic transmission control class
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CLASS ID: Not used

PARENT CLASS: Top

ATTRIBUTES:

1 (m) Key Attribute: Dfn

2 (m) Key Attribute: Node-address

2.1 (m) Attribute: Mgn

2.2 (m) Attribute: Lnn

3 (m) Attribute: Ted

4 —Adrbute: Pri

SERV|CES

1 m) OpsService: Transmit_acyclicdata1
2 m) OpsService: Transmit_acyclicdata2
3 m) OpsService: Ctl_cyclicdata

6.5.2.1.2 Attributes
6.5.2.1.2.1 Dfn

This dltribute represents the data field number tg-wh e sast group belongs.

6.5.2.1.2.2 Node-address

This aftribute represents the node addre

6.5.2.1.2.3 Mgn

This aftribute represen

6.5.2.1.2.4 @

6.5.2.1.2.

This & each

acycli¢ d

6.5.2.1.2.

This artribute represents the transmission priority of acyclic data.

6.5.2.1.3 Service specification
6.5.2.1.3.1 Transmit_acyclicdata1

This service is used to transmit acyclic data (type 1) to the destination multicast group or
destination node. Table 34 shows the parameters for this service.
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Table 34 — Transmit_acyclicdatal service parameters

Parameter name req ind cnf
Argument M M(=)
DstDfn M M(=)
Node-address M M(=)
DstMgn S S(=)
DstLnn S S(=)
Ted M M(=)
Pri ™ M=)
CtiTyfpe M M(=) (
Ing-i c c(=) R A O\ Q\
NoddList c c(=) Q S
Data M M /\ \ N
Datal ength M \\

NOTE| The method by which a confirm primitive is correlated with its co es%& Wg request primitive
is locgl matter. See 1.2.

VNS

Argument
The afrgument contains the parameters\of the e_reghest.
DstDfn

Nqde-address
Thiis parameter speg
DgtMgn

Thiis parameter spe0|f|es the data fleld ¢h the destination multicast group or

Thiis parameter ifie ign multicast group number to send the acyclic gata.

Thiis parapfeter\speci e _destination logical node number to send the acyclic data.

This¢parameter specifies the transmission priority of acyclic data.

Thiis paramel secifies the transaction code corresponding to the characteristics of each

CtiType

This parameter specifies the communication type of a receiving message.

MLT

This type specifies a multicast communication.

ONE

This type specifies a peer to peer (one to one) communication.
INQ

This type specifies an inquiry communication.

RPL

This type specifies a reply response communication.

NIQ
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This type specifies an n-inquiry communication.

MCR

This type specifies a multicast communication with re-transmission control.
Inqg-id

This parameter specifies the inquiry identifier to match the inquiry/ n-inquiry
communication message to the reply response communication message. Each node which
received an inquiry communication message responds with the reply communication
message. Nodes which are specified in the node-list respond with the reply communication
message. An Ing-id shall be unique in each node.

Thiis parameter specifies data to transmit.
DataLength
Thiis parameter specifies the length of Data.

6.5.2.1.3.2 Transmit_acyclicdata2

This service is used to transmit alive message data |nto sti ulticast group.|Table
35 shows the parameters for this service.

Table 35 — Transmit_acyclicdata2‘sexvice parameters

Parameter name ( /_\req \ ind
Argum M(=)
DstD M(=)
DstM M(=)
Alive M(=)
Task}i C(=)
Taskfi C(=)
Argun
The a
DtDfn
Thij cifies the data field number to which the destination multicast [group

DgtMgn
This parameter specifies the destination multicast group number to send alive messages.
AliveMode

This parameter specifies the type of an alive-message.

Normal report (alive)

This type represents that a node is in active state.

Notice (Shutdown)

This type represents that a node will be scheduled to enter shutdown state.

Notice (Maintenance)

This type represents that a node will be scheduled to enter maintenance state.
Task-info1
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This parameter specifies list of state of tasks-information-1 on the own node. Each task-
information-1 consists of 4 elements.

Ta_chgalvstat
This element represents status change on the task.
No change,
Status change (from “dead” state to “alive” state),
Status change (from “alive” state to “dead” state).
Ta_chginfostat

This element represents the presence or absence of change regarding information of

Task-info2

Th
6.5.2.

This gervice is used to control acyclic

servic

the task.
No change,
Change.
Ta_tid
This element represents the identifier of a task.
Ta_data

This element represents the user defined data

3.3 Ctl_acyclic

a)

C .

Table - Ct

br this

AN
Parametemmek \ \geq cnf

Argunjent \) &
TargetDfn /\<
ctichd N\

Resul

0 CNNUX

Diag

oo N

Resul

w| | Z|n

N RN

Diag

hosis 3 \ M

NOTE
is loca

The method by~Which a confirm primitive is correlated with its corresponding preceding request pr
| matter. See 1.2.

mitive

Argument

The argument contains the parameters of the service request.

Ta
Th

rgetDfn
is parameter specifies a targeted data field number.

CtiCmd

Th

is parameter specifies control command.
START

Acyclic transmission started.

STOP

Acyclic transmission stopped.
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Result(+)

This selection type parameter indicates that the service request succeeded.
Diagnosis
This parameter indicates success.

Result(-)

This selection type parameter indicates that the service request failed.
Diagnosis
This parameter indicates an error.

6.5.3 RT communication control type N

6.5.3. RT communication control type N class specification
6.5.3.1.1 Formal model

FA ASE: AR ASE type N

CLASEB: RT communication control N
CLASSB ID: Not used

2.1 m) Attribute:
2.2 [m) Attribute:
3 m) Attribute:

PARENT CLASS: Top
ATTR|BUTES:

1 m) Key Attribute:

2 m) Key Attribute: 8 e

SERV|CES:

1 m) OpsSeryic

2 m) Ops ice; d\acyclicdata

6.5.3.1.2

6.5.3.1.2.1

This gttrib € he data field number to which the multicast group or logical node

belongs.

6.5.3.1.2.2

This alttribute represents the node address.

6.5.3.1.2.3 Mgn

This attribute represents the multicast group number to send/receive data.

6.5.3.1.2.4 Lnn

This attribute represents the logical node number to send/receive data.

6.5.3.1.2.5 Tcd

This attribute represents the transaction code corresponding to the characteristics of each
data.
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6.5.3.1.3 Service specification

6.5.3.1.3.1 Send_cyclicdata

This service is used to send a cyclic PDU into the destination data field. Table 37 shows the

parameters for this service.

Table 37 — Send_cyclicdata service parameters

Parameter name req ind
Argument M M(=)
DstDfn M
DstMgn M
PDUgata M
Argument
The argument contains the parameters of the service requ

DtDfn

Thiis attribute specifies the data field number to
DgtMgn

Thiis parameter specifies the multi€ast gros

PO
Th

6.5.3.

This s
logica

Udata

is parameter specifies the data of a cyclic F
3.2 Send_ac : Q

hation

Paramete<r:;}xke / req ind
Argunjent /\ \ M M(=)
DstDfn \ \\\ \ M M(=)
Node-aﬁm@s \\ > M M(=)
DstMgn v \ S S(=)
DstLhn S S(=)
PDUgafa M M(=)

Argument

The argument contains the parameters of the service request.
DstDfn

This parameter specifies the data field number to which the multicast group or logical

node belongs.

Node-address

This parameter specifies the node address.
DstMgn

This parameter specifies the multicast group number to send/receive data.

DstLnn
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This parameter specifies the logical node number to send/receive data.
PDUdata
This parameter specifies the data of an acyclic PDU.

@%
o
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-25: Application layer protocol specification —
Type 25 elements

1 Scope

1.1 General

The Flieldbus Application Layer (FAL) provides user programs wit 5s the

fieldblis communication environment. In this respect, the FAL caR be indow
betwegn corresponding application programs.”
This ptandard provides common elements for basic critical

messgging communications between application progra 9 K i nt and
materjal specific to Type 12 fieldbus. The term iti [ nt the

presefpce of a time-window, within which one or to be

completed with some defined level of certamty within

the time window risks failure of the apy i risk to

equipment, plant and possibly human %

This gtandard defines in an abstract/way the\e y the

differgnt Types of the fieldbus Applicat

a) the¢ abstract syntax defining icafti \yef protocol data units conveyed beftween
communicating apq i i

b) the transfer sy i pplicatign layer protocol data units conveyed between
communicati

c) th¢ application ¢ visible
beftween comr

d) the applicati visible

a) define the™wire-re
and

b) deffine the externally visible behavior associated with their transfer.

presentation of the service primitives defined in I[EC PAS 62953-5-25,

This standard specifies the protocol of the IEC fieldbus Application Layer, in conformance
with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI Application Layer Structure
(ISO/IEC 9545).

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

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

1.2 Specification

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 PAS 62953-5-25. A
secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of
protocols standardized in subparts of IEC 61158-6

1.3 Conformance

This gtandard does not specify individual implementations or proddcts S strain
the implementations of application layer entities within industrial a i '

There|is no conformance of equipment to the applicatio Qrvi i hdard.
Instead, conformance is achieved through implementatiom of 5 icati otocol
specif|cation.

2 Nprmative references

The fqllowing documents, in whole or in
are inflispensable for its application. Fg
undateéd references, the Ilatest
amendments) applies.

ht and
ies. For

arenced document (including any

IEC PAS 62953-3-25, 1 icat] tworks — Fieldbus specifications — Rart 3-
25:Data-link layer serv (PNEi

IEC PAS 62953-@

art 4-
25 Dc
IEC P Part 5-
25: Af
ISO/IR rence

Mode

ISO/IRC7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model: “The Basic Model

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

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

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

IEEE 802.1D-2004, IEEE Standard for Local and metropolitan area networks — Media access
control (MAC) Bridges, available at <http://www.ieee.org>


https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-6-25 © IEC 2015 - 165 -

IEEE 802.1Q-2005, IEEE Standard for Local and metropolitan area networks — Virtual Bridged
Local Area Networks, available at <http://www.ieee.org>

3 Terms, definitions, symbols and abbreviations

3.1 Reference model terms and definitions
3.1.1 ISO/IEC 7498-1 terms

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

a) apfpfication entity;

b) apjplication process;

c) application protocol data unit;
d) application service element;

e) application entity invocation;

f) aplplication process invocation;

g) application transaction;

h) regl open system;

i) trgnsfer syntax.

3.1.2 ISO/IEC 8822 terms

For the purposes of this document, the Ont iven in ISO/IEC 8822 apply:

a) ablstract syntax;

b) presentation context.

3.1.3 ISO/IEC 9545

B purpose'

For th fallowing terms given in ISO/IEC 9545 apply:

a) ap
b) ap
c) ap
d) ap
e) ap
f) ap
g) application-process-type;

h 'H 4 H 1 "
) a PHLatiur=scl viLT=TITITITIIL,

i) application control service element.

3.1.4 ISOJ/IEC 8824 terms

For the purposes of this document, the following terms given in ISO/IEC 8824 apply:
a) object identifier;

b) type.

3.1.5 ISOJ/IEC 61158 terms

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

a) DLL mapping protocol machine;
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b) fieldbus application layer;
c) FAL service protocol machine;
d) protocol data unit.

3.2 Additional terms and definitions for this IEC PAS 62953-6-25

3.21
ADP message
a message conveyed by an autonomous decentralized system protocol

3.2.2

alive-message
a mespage reporting own node state, periodically transmitted

3.2.3
block
basic lnit of data transferred in a cyclic communication, each

3.2.4
categpry N_ f

category of an autonomous decentralized system pro ¢ fions) in type N

3.2.5
categpry N_I
categgry of an autonomous decentralize
N

3.2.6
contr¢ol communication
acycli¢ data communicpation ¥Q

3.2.7 Q
cyclig communi 0
periodic data com

3.2.8
cyclig transfe

A memo ich\is\allogated” to each node in the data field, which each node tra

periodica

3.2.9
data fljeld
a logigalplace through which specific data passes, corresponding to real networks

n type

hsmits

3.2.10
domain
administrative set consisting of multiple data fields

3.2.11
duplex LAN
two different network-paths between end nodes

3.2.12
equipment
physical hardware connected to the network (i.e. station, device, and server)
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3.2.13
information communication
acyclic data communication for lower time-critical application in type S network

3.2.14
logical node, node
equipment in data fields, where an autonomous decentralized system’s function is installed

3.2.15
message mode
identifier that indicates the uses of a message (whether an online message or a test

N

messqye)

3.2.16
multi¢ast group

a group of nodes belonging to a data field to determine whether
other pode

3.2.17
node Jist
bit arrpy structure of specifying a node to receive a rg

3.2.18
node mode

identiffier that indicates the usage of a ode or a test node)

3.2.19
primafry LAN
a LAN|used in normal state

3.2.20
priority control

contrgl the trans i
type § network.

priority to ensure the real-time communication in

3.2.21
RCL domm

contrdl ri Re S'wetwork using RCL frames

3.2.22
Remofte contro

contrdl thenede bas€d on remote method invocation

3.2.2
secondary LAN
a LAN for backup of a primary LAN in a duplex LAN system

3.2.24
transaction code
information to identify the characteristics of the message within a PDU

3.3 Symbols and abbreviations

ADP Autonomous Decentralized Protocol
ADS-net Autonomous Decentralized System — network
AE Application Entity

AL Application Layer
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APO
AR
AREP
ARPM
ASCII
ASE
ASN.
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Application Process

Application Protocol Data Unit

Application Process Object

Application Relationship

Application Relationship Endpoint
Application Relationship Protocol Machine

IEC PAS 62953-6-25 © IEC 2015

American Standard Code for Information Interchange

Application Service Element

Abhctract Quintay, Nl Atat:
oyt 13

CP
CPF
CRC
DF
Dfn
DLL
Dmn
DMPM
DSCP
FAL
FSPM
GMT
IP
IPv4
IPv6
LCA
LCC
LCN
LLD
LLU
LNA
Lnn
LSB
MCG

o
Tootrac DARLIZZANRA A-AL- |

Communication Profile
Communication Profile Family
Cyclic Redundancy Check
Data Field

Data Field Number

Data-link Layer

DoMain Number

FAL Service Protocol M4

Greenwich

Least Significant Bit

[IEC 61784-2]
[IEC 61784-2]

DLL Mapping Protocol Machine
DiffServ Code Point
Fieldbus Application Laye

Mgn
MSB
MTU

oSl

PDU
PLD
QoS
RCL
RHE
RMTCTL

MuttiCast-Group

Multicast Group Number

Most Significant Bit

Maximum Transmission Unit
Open Systems Interconnection
Protocol Data Unit

Physical link down
Quality-of-service

Ring control

Rapid hello (Type S frame type)
Remote control
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RT Real time

SCR Station condition report (Type S frame type)
TCD Transaction CoDe

TCP Transmission Control Protocol

TMID Transfer Memory ldentifier

UbP User Datagram protocol

3.4 Conventions

3.4.1 General conventions

Convgntions used in this document are defined in IEC 61158 Type 2

CPF 20.

3.4.2 Conventions for class definitions

This description of FAL type 25 uses a subset of ASN.1. The
Seleciive type (CHOICE) — Represents a selection from car

Sequgnce type (SEQUENCE) — Represents a fixed-o

as in the following example:

DLPDY::= SEQUENCE {

preamble Preamble,
sfd SFD,
destaddr DestAddr,

srcadd
vlantapg
It
disdu
fcs

}

NOTE
DLPDU

-

SrcAddr,
VLANtag

3.4.3

Whenli

784-2

used.

E. The

igure 1

Figure 1 — Bit description in octets

7 7 5 ] 3 7 i i Bridemtfoatiormr otz

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

specifies bits 7 through 0, inclusive).

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

identification numbers are assigned in an ascending order.

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

is Bit 23, the MSB of the third octet is Bit 15, and the MSB of the lowest octet is Bit 7.
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Conventions for state machine descriptions

2015

The state machine description is defined in tabular form as shown in Table 1. The meanings
of the elements are shown in Table 2. The conventions used in the state machines are shown
in Table 3.

Each row of state table represents a state transition. The first column shows the state
transition name or number. The second column shows the current state. The third column
shows the events, conditions and actions. The fourth column shows the next state. When an
event or condition is fulfilled, the action is performed and the state machine transits to the

next state.
Table 1 — State transition descriptions (\
N
# Current Event Next\state
state Icondition
=> actions
Table 2 — Descriptions of state machine
Desg¢ription element / Mfali\ing >
# Number of the transition.
Current state, Names of the ori \énd e ta get tdte ransition.
Next dtate
Event Name or descriptioff of the trbg\\e\ven hat fire the transition.
/conditions Boolsen expressio wh&:\h stks\ r the transition to be fired.
=>actions of assighmen sg}vm)z og fupction invocations. The action should be afjomic.
f\ g “=>7 part of the action.
NOTE| “*/ conditions” ma be

/&kixov} tions used in state machine

Conventi/o{

Meaning

§Qbst ti@ of the right side for the left side

<== \ \ A I}»qical condition to indicate an item on the left is equal to an item on the right

1= \ \ gical condition to indicate an item on the left is not equal to an item on the 1|

ght

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

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

right

l ogical “AND”

Logical “OR”

Negation operator

Arithmetic operator

Breakpoint

4 FAL syntax description

4.1
411

FAL PDU type S abstract syntax

Basic abstract syntax

The definitions of FALPDU are shown below.
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FAL-PDU::= CHOICE {
RCL-PDU,
RT-PDU

}

RCL-PDU::= CHOICE {
RHE-PDU,
LCC-PDU,
LCA-PDU,
LCN-PDU,
LNA-PDU,
SCR-PDU

-171 -

RT-POU::= CHOICE {
Cyclic_S-PDU,
CTL-PDU,

INFO-PDU

CTL-ADU::= CHOICE {
Control-PDU,
RMTCTL-PDU

4.1.1. RCL-PDU

Dst Address

3

}1
Src Address
.: P V

CE{

RCL_header to be used in each RCL-PD O allows.
RCL_header::= SEQUENG
Frame Class

Jnsigneds,
ST_Address,
MAC_Address

Unsigned8,
ST_Address,
MAC_Address

RCL Cso RCLCMD,
FramesSequence SequenceNum32,
Reserved3 OCTET STRING(SIZE 20)

41.1.1.1 RHE-PDU

RHE-PDU::= SEQUENCE {
RCL_header RCL_HEADER,
RHE_header SEQUENCE {

RHE_CommonSEQUENCE {
Send Direction
RHE Sequence

|3

Neighborhood address
Reserved1
NB_STaddress
NB_MACaddress

}1
RHE ReceiveStatus

PortNum,
SequenceNum32

SEQUENCE {
Unsigned32,
ST_Address,
MAC_Address

RHE_RxStatus,
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True Status SEQUENCE {
Reserved2 Unsigned32,
Physical Linkdown PLD,
Reserved3 Unsigned32
}1
Blocking Status BLK_Status,
Node Status Node_Status,
Reserved4 OCTET STRING(SIZE 20)
}’
Reserved5 OCTET STRING(SIZE 64),
RHE_pattern SEQUENCE {
RHE pattern1 Pattern32,
RHE_pattern2 Pattern32,
RHE_pattern3 Pattern32,
RHE_pattern4 Pattern32,
}
41.1.1.2 LCC-PDU
LCC-RDU::= SEQUENCE {
RCL_header RCL_HEADER,
LCC_header SEQUENGE {
LCC Kind
LCC Priority SEQUENGE {
LCC_Priority
LCC_STadd
LCCMACadd
}1
Reserved1 STRING(SIZE 52)

41.1.1.3
LCA-ADU::
RCL

1

Unsigned32,
RCL_Status,
i SEQUENCE {
CA_Priority Priority,
LCA_ STadd ST_Address,
LCA_MACadd MAC_Address

RCL_HEADER,
PQUENCE {

T
Reserved?2

}

41.1.1.4 LCN-PDU

LCN-PDU::= SEQUENCE {
RCL_header
LCN_header

Reserved1
RCL Status
Reserved?2

OCTET STRING(SIZE 48)

RCL_HEADER,
SEQUENCE {
Unsigned32,
RCL_Status,
OCTET STRING(SIZE 56)


https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-6-25 © IEC 2015 -173 -

41115 LNA-PDU
LNA-PDU::= SEQUENCE {

RCL_header RCL_HEADER,
LNA_header SEQUENCE {
Reserved1 Unsigned32,
RCL Status RCL_Status,
Reserved2 OCTET STRING(SIZE 56)

4.1.1.1.6 SCR-PDU

SCR-FPDU::= SEQUENCE {

RCL_header RCL_HEADER,
SCR_header SEQUENCE {
Entry Number EntryNum,
SendStat TimeSend_Time,
Reserved1 OCTET STRING(SIZE 52
|3
Event_info SEQUENCE {

Event0 EventData,
Event1 EventData,
Event16 Na

}

41.1.2 RT-PDU

41121  Cycli

Cyclic| S-PDU::=
IP_header

BlockNum,

BlockNum,

Block number21 BlockNum,

Btock_nurm pattern Pattermte
}1
Cyclic_data SEQUENCE {

Block data1 BlockData,

Block data2 BlockData,

Block data21 BlockData

b
Cyclic_FCS CFCS
}

Cyclic_header::= SEQUENCE {
Cyclic_pattern CYCLIC_PATTERN,
Total_Block TOTAL_BLOCK,
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Src STaddressST_Address,
Reserved1 Unsigned8

41.1.2.2 CTL-PDU

4.1.1.2.21 Control-PDU,
Control-PDU::= SEQUENCE {

IP_header IP_HEADER,
UDP_header UDP_HEADER,
CTL_data CTLdata

41.1.2.2.2 RMTCTL-PDU
CTL_gyclic-PDU::= SEQUENCE {

IP_header IP_HEADER,

UDP_header UDP_HEADER,

RMTCTL_CMD SEQUENCE {
Reserved1 Unsigned16,
Header Type HEADER_TYPE
Module ID MODULE_ID,

Station number
Command code
Length

RMTCTL Status
RMTCTL Kind
RMTCTL Length
RMTCTL Address
Send Numy
Reserved1
Reserv

} RMTCT}I:

4.1.1.]
INFO-
_HEADER,
UDP_HEADER
INFOData

4.2 |FAL PDU type N abstract syntax

4.21 Basic abstract syntax

The definitions of FALPDU are shown below.
FAL-PDU::= CHOICE {
CyclicData-PDU [0] CyclicData-PDU ,

MulticastData-PDU [1] MulticastData-PDU ,
PtoP Data-PDU [2] PtoP Data-PDU ,
Aliveinfo-PDU [3] Aliveinfo-PDU ,
Aliveinfo6-PDU [4] Aliveinfo6-PDU ,
Ing-PDU [5] Ing-PDU ,
Ning-PDU [6] Ning-PDU ,
Reply-PDU [7] Reply-PDU ,
RetransEng-PDU [8] RetransEng-PDU,

RetransConfirm-PDU  [9] RetransConfirm-PDU,
RetransNak-PDU [10] RetransNak-PDU
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}

- 175 -

FALAR-N Header to be used in each PDU is shown as follows.

FALAR-N Header::= SEQUENCE

{

hd_h_type Hd_h_type,
hd_ml Hd_ml,
hd_sa Hd_sa,
hd_da Hd_da,
hd_v_seq Hd_v_seq,
hd_seq Hd_seq,
hd m ctl Hd m ctl,
hd_inqid Hd_inqid ,
hd_tcd Hd_tcd,
nd_ver Hd_ver,
reserved1 OctString SIZE(3) ,
hd_pkind Hd_pkind ,
Nd_pseq Hd_pseq,
hd_mode Hd_mode ,
nd_pver Hd_pver,
nd_pri Hd_pri,
nd_cbn Hd_cbn,
nd_tbn Hd_tbn ,
nd_bsize Hd_bsize ,
feserved? OctString

Hd_ingid::= SEQUENCE {
nqgid_ing_sa
nqid_tr_adr
nqgid_id_seq

Cyclic
Data-PDU::='SE

4.2.2
Cyclic

gckCount ,
yclicData

BlockNumber ,

4.2.3
Multig

Multicastbg
astData-PDU::= SEQUENCE {

aAArHeader
HAH8-SG64

FALAR-N-Header

multicastData

}

MulticastData

4.2.4 PtoPData-PDU
PtoP Data-PDU ::= SEQUENCE {

falArHeader FALAR-N Header ,
pointToPointData PointToPointData
}

4.2.5 Aliveinfo-PDU

Aliveinfo-PDU ::= SEQUENCE {
falArHeader FALAR-N Header ,
alive4Header ALIVE4 Header ,
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al_ExtentionList SEQUENCE of Al_ExtentionList
al_Extentioninfo Al_Extenyionlnfo
}
ALIVE4 Header::= SEQUENCE {
al_nd_name Al_nd_name,
al_os_name Al_os_name ,
al_tm_out Al_tm_out,
al_msgserno Al_msgserno ,
al_mode Al_mode ,
al_protocol Al _protocol
al tg cmn cnt Al tg cmn cnt
hl_tg_cflag Al_tg cflag,
reserved1 OctString SIZE(1) ,
bl _tg_max Al _tg _max,
hl_tg_usecnt Al_tg_usecnt,
hl_chg_time Al_chg_time ,
bl _ipv4addr1 Al_ipv4addr1 ,
bl _ipv4addr2 Al_ipv4addr2 ,
bl_ver AL_ver,
reserved2 OctString SIZE(15)
Al_ExfentionList ::= SEQUENCE {
hl_ta_chgalvstatAl_ta_chgalvsta
hl_ta_chginfostat Al _ta_chg t
bl _ta_tid Al _ta_tid,
h| _ta_data Al _ta_data

4.2.6 Aliveinfo6-PDU
Aliveinfo6-PDU ::= SEQ

falArHeade
hlive6Hea

| _Extentionki
bl _Extentionifo
ALIVH6 Heade

Al_nd_name ,
Al O Al_os_name ,

Al _tm_0 Al_tm_out,
hl_msgserng Al_msgserno,
| _mode Al_mode ,
hlSprotocol Al_protocol
:_tu_blllll_\;llt A:_tu_\;lllll_bllt y
al_tg_cflag Al_tg_cflag ,
reserved1 OctString SIZE(1) ,
al_tg_max Al_tg_max,
al_tg_usecnt Al_tg_usecnt,
al_chg_time Al_chg_time ,
reserved2 Al_ipv4addr1 ,
reserved3 Al_ipv4addr2 ,
al_ver AL_ver,
reserved4 OctString SIZE(15) ,
al_ipv6addr1 Al_ipv6addr1 ,
al_ipv6addr2 Al_ipv6addr2

}
4.2.7 Inq-PDU

Ing-PDU::= SEQUENCE {
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falArHeader FALAR-N Header ,
inquirydata InquiryData

4.2.8 Ning-PDU
Ning-PDU::= SEQUENCE {

falArHeader FALAR-N Header ,
node-list Node-List ,
ninquirydata NinquiryData

}

4.2.9 Reply-PDU

Replyi{PDU::= SEQUENCE {
falArHeader FALAR-N Header

4.2.10 RetransEnq-PDU

RetrapsEng-PDU::= SEQUENCE {
falArHeader

retransRequest
retransRequestNode
retransNumberOfRequests
feserved1

retransinfo-List

FALAR-N Heade

RetransinfolList ::= SEQUENCE {
retransMcg
retransPseqNo

4.2.11 Retran@' i

RetrapsConfirm::= S

alArHe ‘ ALAR-N Header ,

retrans e RetransRequest ,

retransfNumtk RetransNumberOfRequests ,
retransinfo-Lis SEQUENCE of RetransinfoList

4.2.12

RetransNAK-PDU::= SEQUENCE {
’FaIArHeader FALAR-N Header
retransRequest RetransRequest ,
retransNumberOfRequests RetransNumberOfRequests ,
retransinfo-List SEQUENCE of RetransinfoList
}

4.3 Data type assignments for type S
Data types used in FALPDU type S abstract syntax are shown as follows.

BLK_Status::= Unsigned32

BlockData::= OCTET STRING(SIZE=64)
BlockNum::= Unsigned16

CLASS::= Unsigned16

CLTData::= OCTET STRING(SIZE = 18..1472)
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CYCLIC_FCS::= Unsighed32
EntryNum::= Unsigned32

ERR_ADD::= Unsigned32
HEADER_TYPE::= Unsigned16
INFOData::= OCTET STRING(SIZE = 18..1472)
IP_Header::= OCTET STRING(SIZE=20)
MODULE_ID::= Unsigned16
Node_Status::= Unsigned32
Pattern16::= Unsigned16

Pattern32::= Unsigned32

Pattern8::= Unsigned8

PLD::= Unsigned32

IEC PAS 62953-6-25 © IEC 2015

PortNum::= Unsigned32
Priority::= Unsigned8
RCL_Status::= Unsigned32
RCLCMD::= Unsigned32
RCLKIND::= Unsigned32
RMT_ADD::= Unsigned32
RMT_LENGTH::= Unsigned16

RMTCTL_CMD::= Unsigned16
RMTCTL_DATA::= OCTET STRING(SIZE = 0..14
RMTKIND::= Unsigned16

SendTime::= OCTET STRING(SIZE=8)
SequenceNum32::= Unsigned32

SND_NUM::= Unsigned16

ST _Address::= Unsigned8
ST_NUM::= Unsigned16
STATUS::= Unsigned32
TOTAL_BLOCK::= Unsigned8
| UDP_Header::= OCTE

4.4 |Data type assig
Data tlypes use

Al_Extentio
Al_chg_timg::
Al_ipv4addr1\.=

Al msgsert = UnS|gned16
Al_nd ;name::~OctString SIZE(10)
Al.0S _name::= OctString SIZE(10)

| et al--— | lnoinnn

p= Ko}
I—protecol:="Ynsigreds
Al _ta_chgalvstat::= Unsigned8
Al_ta_chginfostat::= Unsigned8
Al_ta_data::= interger16
Al_ta_tid::= Unsigned16
Al_tg_cflag::= Unsigned8
Al_tg_cmn_cnt::= Unsigned16
Al_tg_max::= Unsigned16
Al_tg_usecnt::= Unsigned16
Al_tm_out::= Unsigned32
AL_ver::= Unsigned8
BlockCount::= Unsigned16
BlockNumber::= Unsigned16
CyclicData::= Octstring SIZE(64..16640)
Data type assignment
Hd_bsize::= unsigned16


https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-6-25 © IEC 2015 - 179 -

5 Fi

5.1
5.1.1

The fi
encod

respe¢

the m
secon

5.1.2

OctetS
order.

5.1.3

Hd_cbn::= unsigned8
Hd_da::= unsigned32
Hd_h_type::= unsigned32
Hd_m_ctl::= unsigned32
Hd_ml::= unsigned32
Hd_mode::= integer16
Hd_pkind::= unsigned8
Hd_pri::= unsigned8
Hd_pseq::= unsigned32
Hd_pver::= unsigned8
Hd_sa::= unsigned32
Hd seq::= unsigned32

Hd_tbn::= unsigned8

Hd_tcd::= unsigned16

Hd_v_seq::= unsigned32

Hd_ver::= unsigned16

nqgid_id_seq::= unsigned32

nqgid_ing_sa::= unsigned32

nqgid_tr_adr::= unsigned32

nquiryData::= OctString SIZE(0..262144)
MulticastData::= OctString SIZE(0..262144)

Node-List::= OctString SIZE(512)
PointToPointData::= OctString SIZE(0..26214
RetransMcg::= unsigned32
RetransNumberOfRequests::= upséig
RetransPseqNo::= unsigned32
RetransRequest::= unsigned32

RetransRequestNode::= unsigned
Tmid::= Unsigned32

AL transfer synt

Encoding rules

Unsign

B2 are
bngth,
where

btring Jwhich has variable number of octets is encoded octet by octet, in seq\rential

SEQUENCE encoding

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

5.2

5.2.1

FALPDU type S elements encoding

RCL_header

5.2.1.1 Frame Class

This fi

eld shows the PDU classes described in Table 4.
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Table 4 — Frame Class

Value Description
0x0001 Class 1 frame (RHE-PDU)
0x0002 Class 2 frame (LCC-PDU, LCA-PDU, LCN-PDU, LNA-PDU, SCR-PDU)

5.2.1.2 Dst Address
5.2.1.21 Reserved1

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

5.2.1.2.2 DA_STaddress

This field indicates the destination station address described in Table 5!
Table 5 — DA_STaddress — DA_STaddress

AN
Value }\50\9}&13/
OXFF RHE/PDULCC-ROUEGN-PDU, SCR-PDU
SA_STaddress in the received LCC-PDU l((f)\- D /\
SA_STaddress in the received LCN-PDU ( MA@DDU( ) ‘\/

N/

5.2.1.2.3 DA_MACaddress
This field indicates the destinati d%d scribed in Table 6.

\)V/QKQ \ Description

FE-FRFE-FR-FE-FE NAN RHE-PDU, LCC-PDU, LCN-PDU, SCR-PDU

SA_MpCaddress in{h/g\g}e{wed\%)w LCA-PDU

SA_Mpcadd rM\reBin}skLc\NfDu LNA-PDU
X

5.2.1.3 c dres
5.2.1.8.1 Res d2

This fielduis reserved for future use. This value is 0x00.

5.2.1.3.2 SA_STaddress

This field indicates the station address of the own node.

5.2.1.3.3 SA_MACaddress

This field indicates the MAC address of the own node.

5.2.1.4 RCL Command

This field is used to identify the RCL frame. Each bit in this field has the following meanings:
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Table 7 — CMD field format

Bit Value Description
RHE | Lcc | LcA | LON | LNA | scR

[3:0] 1 reserved field1

[7:4] 0 0 1 2 3 0 unique number 1

[11:8] 0 1 1 1 1 3 unique number 2

[15:12] 0 reserved field2

[23:16] 1 ‘ 2 | 2 ‘ 2 | 2 ‘ 2 | indicates the frame class
[31:24f o reserved-fretd3

5.21.% Frame Sequence

The frame sequence number is used to detect loss and duplicatiQn™\Q
range|of this value is from 0x00000000 to OxFFFFFFFF with ste

5.2.1.6 Reserved3

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

5.2.2 RHE-PDU

5.2.2. RHE_Common

5.2.2.1.1 Send Direction %
This fi Sf th HE-PDU as described in Table 8.

5. The

\/ya\ﬁ){ \ \ Description

A OXO\\ \/\ Port A

N N/ Port B

5.2.2.1. quence

This field contai identification number of the RHE-PDU. The range of this value i

0x000p to OxEFFR\TIhe same value is used in port A and port B.

5.2.2. Neighborhood address

5 from

5.2.2.21 Reserved1

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

5.2.2.2.2 NB_STaddress

This field indicates the station address of the neighborhood node.

5.2.2.2.3 NB_MACaddress

This field indicates the MAC address of the neighborhood node.
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5.2.2.3 RHE RecieveStatus

This field indicates the status about receiving RHE-PDU as described in Table 9 .

Table 9 — RHE ReceiveStatus

Value Description
1 Receiving RHE-PDU
0 Not receiving RHE-PDU

5.2.2.4 True Status
5.2.2.4.1 Reserved2

This field is reserved for future use. The value is 0x00000000

5.2.2.4.2 Physical Linkdown

This field indicates the link status at the port as describ

AN
Value ( N\ 6 ( U ‘\Déscription
1 \Q1y3| |Lirw
\Q}s@al ink down
N

5.2.2.4.3 Reserved

This fi

5.2.2.%

This fi

5.2.2.

This fi

5.2.2.

This field(is reserved for future use. This value is O.

5.2.2.8 Reserved5

This field is reserved for future use. This value is O.

5.2.2.9 RHE_pattern1~4

This field is used to check the pattern of RHE-frames as described in Table 11. The patterns
are repeated until the maximum length of ISO/IEC 8802-3 standard’s frame.
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Table 11 — RHE_pattern 1~4

Pattern Bytes Value
RHE_pattern1 4 OxFFFFFFFF
RHE_pattern2 4 0xAAAAAAAA
RHE_pattern3 4 0x55555555
RHE_pattern4 4 0x00000000

5.2.3 LCC-PDU

5.2.3. LCC Kind

This field indicates the reason of sending LCC-PDU as described in le 12.

Table 12 — LCC-Kind

Value /\\DeWFfior\

0x00000101 Logical Jink-up part Avkth\nose

0x00000201 Competitiye.of r\éc{em\othe LCC-PDU

5.2.3.2 LCC Priority
5.2.3.2.1 LCC_Priority

This field indicates the prioyity of LCC-

5.2.3.

This fi

5.2.3.

This fi

5.2.3.

This fi

5.2.4

5.2.4. Reserved1

This field is reserved for future use. This value is 0x01.

5.2.4.2 RCL Status

This field indicates the status of the node sending LCA-PDU as described in Table 13.

Table 13 — RCL Status

Field Bit Value Description
name

31..24 0x00 Reserved
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Node 23 Oor1 1: The node is in “Edge-A” state. When the bit 23 and 22 are “1”, the
status node is in “Isolated” state.

0: The node is in other node status (Edge-B or Intermediate).

22 Oor1 1: The node is in “Edge-B” state. When the bit 23 and 22 are “1”, the
node is in “Isolated” state.

0: The node is in other node status (Edge-A or Intermediate).

- 21 0 Reserved
Blocking 20 Oor1 1: Port A or B is logical link down port.
status
- 19.. 8 0x000 Reserved
Port status 7 Oor1 1: Port A is in “Port_Linkup” state. TN

6 Oor1 1: Port B is in “Port_Linkup” state. /\&
5 Oor1 1: Port A is physical link up. /\\
4 Oor1 1: Port B is physical link up. \ )

A\
N 3..0 0x0 Reserved < \\ >

5.2.4.3 LCA Priority
5.2.4.3.1 LCA_Priority

This field indicates the priority in the K

5.2.4.3.2 LCA_STadd
This field indicates the statjqn address \n t%eivd C-PDU.

5.2.4.3.3 LCA_MAEado

This field indica‘w@e

5.2.4.4 Reserved

This field is reserwed Yo

5.2.5
5.2.5.

This field is«reserved for future use. This value is 0x01.

5.2.5.2 RCL Status

This field indicates the status of the node sending LCN-PDU. It has the same format as
“5.2.4.2 RCL Status” described in Table 13.

5.2.5.3 Reserved2

This field is reserved for future use. This value is O.

5.2.6 LNA-PDU
5.2.6.1 Reserved1

This field is padding area. This value is 0x00.
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5.2.6.2 RCL Status

This field indicates the status of the node sending LNA-PDU. It has the same format as

“5.2.4

.2 RCL Status” described in Table 13.

5.2.6.3 Reserved2

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

5.2.7 SCR-PDU

5.2.7.1 Entry Number

This field indicates the number to contain the SCR_Event entry.
5.2.7.2 SendStat Time

This field contains the sending time of seconds.

5.2.7.3 Reserved1

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

5.2.7.4 Event0~16

This field contains the event informatio facture.
5.2.8 Cyclic_S-PDU

5.2.8. IP_header

The e

5.2.8.

The e

5.2.8.

This fi

5.2.8.4

cofding to RFC 768.

Mture use. This value is 0x0000.

ber1~21

This :[aeld indicates the identification number of the cyclic data block and specifies

manu

cture.

5.2.8.5 Block_num pattern

This fi

eld is used to check the Cyclic-PDU and specifies each manufacture.

5.2.8.6 Block data1~21

This fi

eld contains the cyclic data.

5.2.8.7 Cyclic_FCS

This fi

eld is an error checking code from Cyclic-PDU.

each

The generating polynomial is x32+x26+x23+x22+x16+x12+x11+Xx10+x8+X7+x5+x4+x2+x1+1.
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5.2.9 Cyclic_header
5.2.9.1 Cyclic_pattern

This field is used to check the Cyclic_header and specifies each manufacture.

5.2.9.2 Total_Block

This field indicates the number of blocks in the Cyclic-PDU.

5.2.9.3 Src STaddress

This field indicates the MAC address of the own node.

5.2.9.4 Reserved1

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

5.2.10 Control-PDU
5.2.10.1 IP_header

Refer fto 5.2.8.1.

5.2.10.2 UDP_header %
Referto 5.2.8.2.
5.2.10.3 CTL_data

This fi

5.2.11
5.2.11.

Refer

5.2.11.

Refer

5.2.11.

5.2.11.34 Reserved1

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

5.2.11.3.2 Header Type

This field is used to recognize the remote control frame. This value is “RC” in ASCIl code
(“RC” = 0x5243).

5.2.11.3.3 Module ID

This field indicates the module type.

5.2.11.3.4 Station number

This field indicates the station address of the destination node.
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5.2.11.3.5 Command code
This field specifies the command type.

5.2.11.3.6 Length

This field indicates the length of RMTCTL-PDU.

5.2.11.3.7 RMTCTL Status

This field indicates the status code about the remote control operations.

5.2.11.3.8 RMTCTL Kind

This field indicates the module type for remote memory reading.

5.2.11.3.9 RMTCTL Length

This field indicates the data size of remote memory writing o

5.2.11.3.10 RMTCTL Address

This filed indicate the address of remote memory w

5.2.11.3.11 Send Number

This filed is use to manage of the remoge

5.2.11.3.12 Reserved2

This field is reserved fox fut

5.2.11.3.13 Red

This field is reserved alue is 0x00000000.

5.2.11.3.14

This field sonta S f\tHie remote control command.

5.2.12

5.2.12.1

Refer t0°5.2.8.1.

5.2.12.2 UDP_header

Refer to 5.2.8.2.

5.2.12.3 INFO_data

This field contains the data of the INFO-PDU.

5.3 FALPDU type N elements encoding
5.3.1 General

FALPDU type N headers excluding user data are specified using the TCP/IP network byte
ordering convention, which is known as big endian.
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5.3.2 FALAR-N Header
5.3.21 hd_h_type

This field shall indicate the header type specification described in

Table 14. Specify "NUXM" or “NUV6” in ASCIIl. PDUs transmitted in IPv4 Data field specify
“‘NUXM”. PDUs transmitted in IPv6 Data field specify “NUV6”.

Table 14 — hd_h_type

\alue PDU I'y'r'\n
“NUXW” PDUs transmitted in IPv4 Data {meld
“NUV§” PDUs transmitted in IPv6 ta\“ielfj\

53.2.2 hd_ml

This fleld shall indicate the length of the total message i gth (=

64 bytes) and message length. (hd_ml = 64 + messagsg

5.3.2.38 hd_sa

This fleld shall contain the address of the saqur odef{(L Mode Number) described in
Figurg 2.
0 7 18 15 31 bit
/

Dmn Dfn  ( "\, Lnn
mn: DoMain Number (=0)
Dfn: a Field Number
n: Yogical Node Number
Q igure2 — hd_sa
Dmn:
A domain is defi s i onceptabove the data field. A domain consists of multiple data
fields.| Usually, one\data“field is defined as a local location and connected to other domains

via wifle area\commimication\fetworks. Within a system, a number that uniquely identffies a
domaip fs_calted aDamaim\Number (Dmn). Unique Dmn in the range of 1 to 64 is assighed to
each ¢f domains\in Y ystem. Either a domain number 0 (Dmn 0) or non-specified domain
number indicate domain (default).

Dfn:

Data Field (DF) is a place where ADP messages consisting of information of specific
characteristics can flow. Communication using ADP is available between nodes belonging to
one data field. This means that any equipment in a system shall belong to one or more data
fields. One data field is configured per network address or sub-network address of an IP
address. Within a decentralized system, a number that uniquely identifies a data field is called
a Data Field Number (Dfn). Unique Dfn is assigned to each of data fields within the system, in
the range of 1 to 255. Dfn O is reserved for communication within the current node. An IPv4
network shall be assigned with IPv4 Dfn. An IPv6 network shall be assigned with IPv6 Dfn.

NOTE
— No data field can be set up across multiple LAN segments. Every LAN segment shall be assigned with Dfn.

— One LAN segment may contain more than one data field.

Lnn:
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A logical node is equipment in a data field. Within a data field, a number that uniquely
identifies a logical node is called a Logical Node Number (Lnn). Unique Lnn in the range of 1
to 4095 is assigned to each of devices. Lnn 0 is reserved for communication within the current
node.

5.3.2.4 hd_da

This field shall contain the destination multicast group address (Multicast Group Number) or
the destination node address (Logical Node Number) described in Figure 3.

(Multicast communication)

0 7 18 15 |16 /3T kit
Dmn Dfn Mgn

24—

(Peer to Peer communication)

0 7 |8
Dmn

Dmn,

Refer to 5.3.2.3.

Dfn, Q

Refer to 5.3.2.3.

Mgn,
A mulficé 5. a group of nodes belonging to a data field to determine whefher to
receive da brfoadcast from a node. A multicast group shall be specifljed to

perform multicas smission. Any node shall belong to a multicast group to be usgd for
multichst reGeption~Ohe data field can contain more than one multicast group. Each node can
be adfed,'te more than one multicast group as far as the groups are within a data field to
which|the’node belongs. Multicast Group Number (Mgn) is a number that uniquely identjfies a
multicast group within a data field. Unique Mgn in the range of 1 to 255 is assigned to each of
multicast groups in the data field. Mgn O is reserved for the system to send/receive alive-
messages.

A Mgn of MulticastData-PDUs shall be different from a Mgn of RetransX PDUs.

Here, RetransX PDU indicates any one of RetransEng-PDU, RetransCinfirm-PDU or
RetransNak-PDU.

A Mgn of Multicast communication with retransmission is also different from a Mgn of both
Multicast communication (with no retransmission) and RetransX-PDU.

Lnn,
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Table 15 shows either Mgn or Lnn used by each PDU.

Table 15 — Usage of Mgn or Lnn

IEC PAS 62953-6-25 © IEC 2015

Field( Mgn, Lnn) Description(PDU)
Mgn Lnn
Applicable N/A CyclicData-PDU
Applicable N/A MulticastData-PDU
N/A Applicable PtoPData-PDU /TN
Applicable ( =0) N/A Aliveinfo-PDU /\\
Applicable ( =0) N/A Aliveinfo6-PDU /\\ \
Applicable Applicable Ing-PDU \ )
Applicable N/A Ning-PDU < \ \ >
N/A Applicable Reply-PDU /\\ \\ \
Applicable N/A Retranyampp\ﬁu\\ \\/
Applicable N/A Retrqﬁsclongirm\-RQu >
Applicable N/A F@R@é’

5.3.2.

hd_v_seq

node
value

5.3.2.
5.3.2.6.

This f
valueg i

5.3.2.6.
5.3.2.6.2.

Assighment:

¥POY
)

ission
of the
eiving
etting

ge of

— The version numbers (V_SEQ) shall be assigned to each node. The version numbers are
assigned with time stamps. Non-zero value of the time stamp shall be different from the

preceding V_SEQ value.
a) Multicast communication

Each node has transmission sequence numbers (S_SEQ). The transmission sequence
numbers (S_SEQ) shall be managed by each Dfn (Data field number), by each Mgn
(Multicast group number) and by each message priority level.

b) Peer to Peer communication

Each node has transmission sequence numbers (S_SEQ). The transmission sequence
numbers (S_SEQ) shall be managed by each Dfn, by the connection for each node and by

each message priority level.

Initialization:
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a) Multicast communication

On opening a multicast communication port, V_SEQ corresponding to the port shall be set
to the opening time and S_SEQ corresponding to the port shall be set to 0.

b) Peer to Peer communication
On establishing the TCP connection, V_SEQ corresponding to the connection shall be set
to the establishing time and S_SEQ corresponding to the connection shall be set to 0.

Transmission:

On transmitting of a message, V_SEQ and updated S_SEQ are set to hd_v_seq and hd_seq
in the FALARN-Header—+respeetively—S—SEQ-wiltbeupdated-asfeHlows:

- If $_SEQ is not 0x7FFFFFFF, S_SEQ is incremented by one.
— If$_SEQ is OX7FFFFFFF, S_SEQ is reset to 1 without incremen

5.3.2.6.2.2 Management at a receiving node
Assig[ment:
a) Mdlticast communication

eption
h Dfn
e, and

Edch node has the reception sequence number
vefsion number (R_V_SEQ) lastly received.
(Dpta Field Number), by each Mg
by|each message priority level.

b) Pdger to Peer communication

Edch node has the reception seq SEQ) lastly received and recpption
vefsion number (R_V_ ¢ EQ shall be managed by eagh Dfn
(Dpta field number), bg L node and by each message priority I¢vel.

InitiaIzation:

a) Mdlticast co@w' >
On opening a

0.

b) Pger to Pegr cq

On
R_SEQco

iged to

ion and

Reception:

On refeption of a message, R_V_SEQ and R_SEQ are retrieved by hd_sa, by hd_seq, by
hd_pr{ @nd by hd_v_seq in the FALAR_N Header.

NOTE Any message with hd_v_seq = 0, hd_seq = 1, hd_cbn = 1 and hd_tbn = 1 is passed to an application
without checking the sequence number.

5.3.2.6.2.3 Sequence number check for reception message
1) IfR_V_SEQ is equal to 0,

the message is unconditionally received and hd_v_seq and hd_seq in the FALAR_N
Header update R_V_SEQ and R_SEQ, respectively.

2) IfR_V_SEQis not0and hd _v_seqis equal to R_V_SEQ,

R_SEQ and hd_seq are compared for detecting a duplicated message or lost messages.
Table 16 and Figure 4 show conditions of sequence number check for reception message.

3) Communication
a) Multicast communication
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If R_V_SEQ is not 0 and hd_v_seq is not equal to R_V_SEQ, hd_v _seq and hd_seq
values update the R_V_SEQ and R_SEQ values, respectively. On detecting a

duplicated message, a receiving node discards the received message.
Peer to Peer communication

If R_V_SEQ is not 0 and hd_v_seq is not equal to R_V_SEQ, a receiving node

disconnects the TCP connection and discards the received message.

Table 16 — Detailed conditions for sequence number check of reception message

No. Conditions Result
1 R SEQ != Ox7fffffff && R SEQ + 1 == SEQ Normal message reception
2 ||R_SEQ == Ox7fffffff && SEQ == Normal mes?{gasc\eption
3 ||[rR_sEa > N1&& R_SEQ - N1 < SEQ <= R_SEQ Duplicat?d’h\es?ag\e %sgption
4 R_SEQ <= N1 && Dupljcat essage seception
(0 < SEQ <= R_SEQ||
Ox7fffffff — (N1 — R_SEQ ) < SEQ <= Ox7fffffff ) <\
5 Other conditions \Mjg\iirwa%
SEQ: Value of hd_seq in the FALAR_N Header b
N1: Transmission sequence number assumed to be d%i ate@is valbeg is i mented matter.
(O
Discard
(duplicated message)
R ( last reception number)
R_SEQ - N1 ‘ EQ + 1 ( expected valid number)
5.3.2.7 hd—m—ctt

This field shall specify information on message transmission control described in Figure 5.

0

1 2 3 4 5 6 31 bit

MLT

ONE INQ RPL NIQ MCR Rsv

MLT: Multicast communication (= 0x80000000)

ONE: Peer to Peer (One to One) communication (= 0x40000000)

INQ: Inquiry communication (= 0x20000000)

RPL: Reply response communication (= 0x10000000)

NIQ: N-inquiry communication (= 0x08000000)

MCR: Multicast communication with re-transmission control (= 0x04000000)
Rsv: Reserved

Figure 5 — hd_m_ctl
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Table 17 shows the valid bits of hd_m_ctl field in each PDU.

Table 17 — Valid bits of hd_m_ctl

PDU

Valid bits of hd_m_ctl

CyclicData-PDU

0x80000000

MulticastData-PDU

0x80000000 (Multicast communication type)

0x84000000

(Multicast communication with re-transmission type)

PtoPData-PDU

0x40000000

hd_inqid

and i
respe

5.3.2.I hd_tc
This field shall speg

(TCDs

nqid_id_seq. These

progra
for eafh dat

Ds for-system_fransactions:

5.3.2.L
This field shall specify inqujcy/respons

Aliveiffo-PDU 0x80000000
Aliveiffos-PDU 0x80000000 AN
Ing-PHU 0xA0000000 (Multicastmica\@\we)
0x60000000 (Peer )O\Qaé\c&wn\wcmw
Ning-RDU 0x88000000 \ \ )
ReplylPDU 0x50000000< \ N \
RetrafsEng-PDU 0x84000000™ X \
RetrafsConfirm-PDU 0x84000Q00) N
RetrafjsNak-PDU 0xd4000600 AN\ N\
S

onsists of ingid_inqg_sa, inqid_[tr_adr
in 5.3.2.19, 5.3.2.20 and 5.B.2.21
ing-PDU and Reply-PDU.

codes

epfesents transaction data. Each application prpgram

1 to 59999 (user-definable)
60000 to 65534 (reserved for the system)

into a data field. On the other hand, each application
pecifying TCD from a data field. Unique TCDs shall be dgfined
assified into those for user transactions and those for system

A sysfem/transaction is created when the system detects an event (such as an efror or

intern

I status change) anad nolifies the user program. lable 16 shows specified 1UD.

Table 18 — Specified TCD

Specified TCD Description
60003 Alive report
60061 Retransmission control
60027 File transfer
60056 Cyclic memory transfer
60058 Cyclic memory transfer (Fast type)
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5.3.2.10 hd_ver

This field shall specify a program version identifier. A current value is 0.

5.3.2.11 hd_pkind

This field shall specify a transaction identifier. This field is valid for a one to one
communication ( PtoPData-PDU) using a duplex LAN.

Table 19 — hd_pkind

\alue nnenripﬁnn

1 ACK Request (ACK.req); Request the destination node ( Dffy, Lnn)No inform.3
reception packet sequence number (R-PSEQ)

2 ACK Response (ACK.inform); Inform the reception p sequence numker (R-
PSEQ) to ACK Request node.

0 Others (NoACK) N \

5.3.2.12 hd_pseq
5.3.2.121 hd_pseq

This fleld shall specify a packet se \bep. of values is from Ox1|to Ox
FFFFREFFF, and used cyclically. Thi ulticast communication with
retranpmission” and for “One to one co Hlex LAN” as shown Table 20.

Table 20 — PDU in ve hd_pseq
/TN A
PDU N E}feictivente}s\ \\/Description Value of hd_psg¢q

MulticestData-PDU festl \M‘Lﬂticast communication 0x1 — Ox FFFFFFFF
with retransmission
PtoPrjata-PDU \) fecti One to one 0x1 — 0x FFFFFFFF
communication
(PtoPData-PDU) using
(\ a duplex LAN
m\\}

Other|[PDU ffective Others (including one to 0 (recommend)
one communication

(PtoPData-PDU) using
<\ \ a single LAN )

N
5.3.2.12.2 ~Manage€ment at a transmitting node

Assignment:

Each node has management information (S_PSEQ) of a transmitting packet sequence
number.
a) Multicast communication with retransmission

A S_PSEQ shall be assigned by Dfn (Data field number) and by Mgn (Multicast group
number).

b) One to one communication using a duplex LAN

A S_PSEQ shall be assigned by Dfn (Data field number) and by the TCP connection for
each node.

Initialization:

a) Multicast communication with retransmission
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On opening a multicast communication port, the S_PSEQ corresponding to the port shall
be set to 0.

b) One to one communication using a duplex LAN

On establishing the TCP connection, the S_PSEQ corresponding to the connection shall
be set to 0.

Transmission:

On transmission of a packet, the updated S_PSEQ is set to hd_pseq in the FALAR_N Header.

S_PS Qwill be ||pr'lnfnr*| as follows

— If$_PSEQ is not OXFFFFFFFF, S_PSEQ is incremented by one.
— If$_PSEQ is OXFFFFFFFF, S_PSEQ is reset to 1 without increm

NOTE |[In “Multicast communication with retransmission “, these three PDU (Ret nonp Retxapsdonfirm-

PDU, RetransNak-PDU) don’t use the hd_pseq field.
5.3.2.12.21 Management at a receiving node

Assignment:

Each node has management information (R_PS ber.

A |R_PSEQ shall be managed by Dfn (f ' group
number) and by source node.

b) One to one communicati

A R_PSEQ shall be a on for
each node.

Initialjzation:

a) Mudlticast comm

e port

t shall
b) One to dbre €8 icdtion using a duplex LAN

Or establishing the TCP connection, the R_PSEQ corresponding to the connection shall
be|set(to)0.

Reception:
On reception of a packet, the R_PSEQ is retrieved by hd_pseq in the FALAR_N Header.

5.3.2.12.2.2 Packet sequence number check
a) Multicast communication with retransmission

On reception of a packet, comparison R_PSEQ with hd_pseq in the FALAR_N Header is
executed.

R_PSEQ will be updated as follows.
1) If R_PSEQ is equal to 0O,

the packet is unconditionally received and hd_pseq in the FALAR_N Header set to
R_PSEQ.

2) If R_PSEQ is not equal to O,
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R_PSEQ and hd_pseq are compared for detecting a duplicated packet or lost packets.
Table 21 and Figure 6 show conditions for packet sequence number check.

Table 21 — Detailed conditions for sequence number check of
reception packet (Multicast communication with retransmission)

No. Conditions Result
1 R_PSEQ != Oxffffffff & R_PSEQ + 1 == PSEQ Normal packet reception
(R_PSEQ = PSEQ)
2 R_PSEQ == Oxffffffff && PSEQ == Normal packet reception
(R_PSFQ = PSFQ)
3 R_PSEQ > N1 && R_PSEQ - N1 < PSEQ <= R_PSEQ Duplicated pﬁk}r%eption
4 R_PSEQ <= N1 && Duplicatgd pac reception

(0 < PSEQ <= R_PSEQ ||
Oxffffffff — (N1 — R_PSEQ ) < PSEQ <= OXffffffff )

5 || Other conditions \t\ost Ms\ \/

PSEQl Value of hd_pseq in the FALAR_N Header \
N1: Transmission packet sequence number assumed to be)}lﬂ)mte\d. is Value\is implemented matier.

Discard (duplicated pagket)

+ 1 (expected valid

number assumed to be

6 — Valid reception packet sequence number

b) One to onesQ ication using a duplex LAN

1)| If R_PSEQ is*equal to 0 and hd_pseq in the FALAR_N Header is equal to 1,

set’'the value of hd_pseq to R_PSEQ (first normal packet received).

2) If R_PSEQ is equal to 0 and hd_pseq in the FALAR_N Header is not equal to 1,
the receiving node discards the received packet and disconnects the TCP connection.

3) If R_PSEQ is not equal to 0,

R_PSEQ and hd_pseq are compared for detecting a duplicated packet or lost packets.
Table 22 shows conditions for packet sequence number check.

On detecting a duplicated packet or lost packets, the receiving node discards the received
packet.
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Table 22 — Detailed conditions for packet sequence number check
(One to one communication using a duplex LAN)

No. Conditions Result

1 R_PSEQ != Oxffffffff && R_PSEQ + 1== PSEQ Normal packet reception
(R_PSEQ = PSEQ)

2 R_PSEQ == Oxffffffff & PSEQ == Normal packet reception

(R_PSEQ = PSEQ)

3 Other conditions Duplicated packet reception

or lost packets

5.3.2.13 hd_mode
5.3.2.13.1 Overview

This protocol allows adding a node mode to a message to indica
or under testing. Since a node can control transmitting/rec¢eivin

messgdge when it is on the way of testing.

When|a node is performing a simulatiQn test,
messdge.

5.3.2.13.2 Message modes
A megsage mode is assigned by every

1) Online mode,
2) Tgst mode.

5.3.2.13.3 No

A node mode is 2
modes:

1) Online mQ
2) Tds

A nodg with oR gde~$hall set online message mode to hd_mode field.

A nodg with)test mode shall set test message mode to hd_mode field.

(Data field number). There are two types of

online
based
g test

r test

node

5.3.2.13.4 Transmitting/Receiving message control

Table 23 shows the relations between message modes and node modes. Message control

using these relations is executed.
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Message mode

Node mode

Not effective:

no transmitting a message

Online Test
Transmission Reception Transmission Reception
Online Effective Effective Not effective Effective
Test Not effective Discard Effective Effective
Effective: transmitting / receiving a message

5.3.2.13.5 hd_mode
This field shall specify a message mode as shown in Table 24.
Table 24 — hd_mode
A
Value Destri tN \ >
0 Online mode / h \
1 Test mode N K g 7 ¢ \/
L0
5.3.2.14 hd_pver
This field shall specify a protocol versio luenis 1
5.3.2.15 hd_pri
This field shall specify|a

A

ssage priority level

Priority Ievgd“/\

Description

PN\

\Q\lo

Ou ofMy control
jority control is implemented)

Me\éage with the highest priority level 1

AN WS
NN

Message with the priority level 2

Message with the priority level 3

Message with the priority level 4

Message with the priority level 5

Message with the priority level 6

2
3
4
5
6
7

Message with the lowest priority level 7

a8 Higher numbers means lower priority.

5.3.2.16
5.3.2.16.1

The specifications limit the maximum user message size to 16 KB for the TCP/UDP based
communication, while, the maximum transfer size (MTU) for LANs is limited to 1,500 bytes

hd_cbn

Overview for fragmenting and assembling messages

under the Ethernet standard.



https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

IEC PAS 62953-6-25 © IEC 2015 - 199 —

For the TCP based communication, the IPv4 and TCP headers use 20 bytes respectively and
the FALAR-N header uses 64 bytes, so available free data storage size can be calculated as
(MTU — 104) bytes.

On the other hand, the IPv6 header uses 40 bytes and the FALAR-N header uses 64 bytes, so
available free data storage size can be calculated as (MTU — 124) bytes.

For the UDP based communication, available free data storage size can be calculated as
(MTU - 92) bytes or as (MTU-112) bytes, respectively.

NOTE The maximum free user's area in the TCP segment may be less than 1,460 bytes or less than 1,440 bytes
throug Tarti T TSt T

If a message size is more than a bytes, the message shall be divided int® multiple s with
added FALAR-N headers respectively. Table 26 shows the value of g 8 ent to
the data field in order. The receiver node receives the PDUs and info one

origin
Table 26 — Value of a<\ \
Communication type v\alu%%\/
IPv4 + TCP ( O D‘w\-/?m
IPv4 + UDP (\\// A\ \B4TU—92
IPv6 + TCP Q C \ N\
IPv6 + UDP >

5.3.2.16.2 Header info

Table |27 shows one exanpl

Table[28 show
hd_cbph, hd_tbn and

Example o x \\ \/ Fragmented into four packets No

fragmentatio Y fragmentation

information for a TCP message fragmentation.
.16, 5.3.2.18 and 5.3.2.19 respectively.

N\slxga/oket 2nd packet 3rd packet 4th packet Single packet
hd_sep B 100 100 100 100 101
hd_cbp / hd_tbn 1/4 2/4 3/4 4/4 1/1
hd_bsjze 1472 1472 1472 340 1024
hd_ml 4564 4564 4564 4564 1024
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Table 28 — Example of header information for a TCP message fragmentation

Example of
fragmentation

Fragmented into four packets

No
fragmentation

1st packet 2nd packet 3rd packet 4th packet Single packet
hd_seq 100 100 100 100 101
hd_cbn / hd_tbn 1/4 2/4 3/4 4/4 1/1
hd_bsize 1460 1460 1460 376 1024
hd_ml 4564 4564 4564 4564 1024
5.3.2.17 hd_cbn

This field shall specify a current fragmented PDU block number (more

5.3.2.18

This field shall specify a total block number of fragmented P

5.3.2.19

This field shall specify a PDU block size (includi

5.3.2.20

hd_tbn

hd_bsize

inqid_inqg_sa

This field shall specify a source address. This h

ingid_inqg_sa of the
received Inq-PDU or Ning-
PDU

Elements of I (\ ~—" Description
hd] inqid field
-nd v \51q-PDl> ﬁ"m\q-P u > Reply-PDU Other PDU
Ingid_Jing_sa Same value that is set to 0

5.3.2.

This f
mess4
When|an N-inquiry message is transmitted, this value shall be incremented by one.

hquiry
ically.

In the case of retransmitting the N-inquiry message, the same value shall be used.

This inqid_tr_adr value is managed separately for each inqid_id_seq. Refer to 5.3.2.22.

This inqid_ tr_adr value is specified in Table 30.
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Table 30 — inqid_tr_adr value
Elements of Description
hd_inqid field _
Inq-PDU Ning-PDU Reply-PDU Other PDU
Ingid_tr_adr any 1 .. OXOFFFFFFF Same value that is 0
set to inqid_tr_adr
of the received Ing-
PDU or Ning-PDU
5.3.2.22 inqid_id_seq

This fleld shall specify the inquiry-identification sequence number. Eac
messgdge requires a unique inqgid_ing_seq value in the source node. Thi

is spekified in Table 31.

Table 31 — inqid_inqg_seq valu?\

iry / N=ihquiry

ingidNid~seq| value

Elements of
hd] inqid field

Descrip}dh\\

Inq-PDU, Ning-PDU

Rew\\\

Ingid_Jid_seq

1 .. MaxldSeq
MaxldSeq = 0x0400

(default value = 0x0080
Not to use the same value
simultaneously.

Table |32 shows relationshj

Table 32 Re t|ons

SR

Description

hd_ingid.tr_adr

e
X

1 .. OXOFFFFFFF

\ \ }\ ) 1 .. OXOFFFFFFF
\w 1 .. OXOFFFFFFF
)28 1 .. OXOFFFFFFF

5.3.3
5.3.3.1

Cyclichata-PDU

General

CyclicData-PDU transmits cyclic transfer memory in a node to all nodes belonging to a

specified multicast group, cyclically. This PDU uses a UDP port.

5.3.3.2

falArHeader

Refer to 5.3.2.

5.3.3.3

tmid

Cyclic transfer memory has unique transfer memory identifiers (TMIDs) defined for each data
field. This field shall indicate a tmid in a target data field.
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Tmid value: 1 to 8 per a data field.

5.3.34 blockNumber

This protocol transfers cyclic transfer memory | units of blocks, each having an assumed size
of 64 bytes. This blockNumber field shall indicate the first block number of cyclicData in PDU.

5.3.3.5 blockCount

This field shall indicate a number of blocks of cyclicData in PDU.

5.3.3.—cycticData

This field shall contain cyclic transfer memory data.

5.3.4 MulticastData-PDU
5.3.4. General

MulticastData-PDU transmits a user multicast data to 2 ¢ b&longing to a spegcified

multicpst group. This PDU uses a UDP port. A multicas
also upes this MulticastData-PDU to prevent loss of IV

5.3.4.2 falArHeader

Refer fto 5.3.2.

5.3.4.3 multicastData

This field contains user mfuyltica

5.3.5 PtoP Data-P[
5.3.5. Gene

PtoP Data-PDU tra

5.3.5.2

Refer o

5.3.5.3

This fi|eld contains user point- to- point data.

0 the specified node. This PDU uses TCP port.

5.3.6 Aliveinfo-PDU

5.3.6.1 General

ission

In IPv4 network environment, Aliveinfo-PDU transmits periodically the status of own node to

all nodes belonging to a specified data field. This PDU uses UDP port.

5.3.6.2 falArHeader

Refer to 5.3.2.

5.3.6.3 al_nd_name

This field shall specify a node name (An ASCII string, up to ten characters).
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5.3.6.4 al_os_name

This field shall specify a name of vender device (An ASCII string, up to ten characters).

5.3.6.5 al_tm_out

This field shall specify the monitoring interval time (in seconds) for an alive-message. This
monitoring will be restart each time a new alive-message arrives from a monitored node. If the
monitoring node did not receive an alive-message from the monitored node within the time
specified by the al_tm_out, the monitoring node recognizes that a monitored node has been
dead.

5.3.6.6 al_msgserno

This fleld shall specify the message sequence number of an alive-g ; e ramge of
valueg is from 0x0001 to Ox7FFF, and used cyclically. In sequg for a
received alive-message, both hd_v_seq and al_msgserno are eff
5.3.6.7 al_mode
This field shall specify the type of an alive-message a
Table 33 — Type of aliv
Yalue Description < < ° C K M’n%ﬂ/
1 Normal report Mandato
2 Notice Option. \>
(Shutdown ) Cause fte%ng t smission of alive-message: Shutdown|of
3 Notice 40
(Mamt Ca se inating the transmission of alive-message :
the equipment

This field sh i of an alive-message protocol as shown in Table 34.

abte 34 — Type of an alive-message protocol

Yalue \Qg?cription Remark
1 Category N_f Autonomous decentralized system protocol in this specifications
>to-3 Reserved for-other-existingprotocots
4 Category N_|I Autonomous decentralized system protocol (light weight type)
5 to 255 Reserved for future uses

5.3.6.9 al_tg_cmn_cnt

This field shall specify the number of times that have changed an extended information
(al_ExtentionInfo).

5.3.6.10 al_tg_cflag

This field is for future use.
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11 al_tg_max

This field shall specify the maximum number of tasks. The range of values is from 0x0000 to
0x0053.

5.3.6.

This f

5.3.6.

12 al_tg_usecnt

ield shall specify the number of monitored tasks information.

13 al_chg_time

This field shall specify the time when the node status changed. It is recommended to set the
time defined as the number of seconds that have elapsed since 00:00:00~Greenwich|Mean
Time (GMT), 1 January 1970,
If setting in GMT is unavailable, specify 0. Time of each al_mode is¢as b.
Table 35 — Time of each al_mo
A\
Vilue of Descriptio \ \)
all mode f\
1 time when the status of node changed frorr( “de@ﬁj’ sta\té\to\éﬁv\e“ tate.
2 time when the status of node changed(fro \,al{v “ e to Xacceptance of the shutdoyn
request” state. /\
nce

5.3.6.

This f

5.3.6.

This f

Specif

5.3.6.

This f

5.3.6.

This f

3 time when the status of node charngeq fro “alivw “acceptance of the maintena
request” state.

4 al_ipv4addr1

jeld shall specify

5 aI_ip

7/,%al_ta_chgalvstat

ield shall specify the changes in tasks status as shown in Table 36.

Table 36 — Status change of tasks

Value Description
0 No change
1 Status change ( from “dead “ state to “alive” state)
2 Status change ( from “alive “ state to “dead” state)

5.3.6.

This f

18 al_ta_chginfostat

ield shall specify the changes in tasks content as shown in Table 37.
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Table 37 — Change of tasks content

Value Description

0 No changes in tasks content

1 Changes in tasks content

5.3.6.19 al_ta_tid

This field shall specify the identification of tasks.

5.3.6.20 al_ta_data

This field indicates the status information of tasks.

5.3.6.21 al_Extentioninfo

This field is an extended information area that allows user to

5.3.7 Aliveinfo6-PDU
5.3.7. General

In IPvp network environment, Aliveinfd
all nodes belonging to a specified data

5.3.7.2 falArHeader

Refer to 5.3.2.

5.3.7.3 al_nd_nam

Refer o 5.3.6.3.0

5.3.7.4 al_os

Refer [to 5.3.6/4

5.3.7.9

Refer [to 5.3.6:5

5.3.7.6 al_msgserno

bde to

Refer to 5.3.6.6.

5.3.7.7 al_mode

Refer to 5.3.6.7.

5.3.7.8 al_protocol

Refer to 5.3.6.8.

5.3.7.9 al_tg_cmn_cnt

Refer to 5.3.6.9.
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5.3.7.10 al_tg_cflag

Refer to 5.3.6.10.

5.3.7.11 al_tg_max
Refer to 5.3.6.11.

5.3.7.12 al_tg_usecnt
Refer to 5.3.6.12.

5.3.7.13 al_chg_time
Refer o 5.3.6.13.

5.3.7.14 al_ipv4addr1

This dummy field shall specify 0.

5.3.7.15 al_ipv4addr2
This dummy field shall specify 0.
5.3.7.16 al_ver &

This field shall specify Alive Message ve

5.3.7.17 al_ipv6addr1

This fi

5.3.7.

This fi
Specif

5.3.7.

Refer

5.3.7.20, ( al’_ta_chginfostat

Refer to-5-3-6-18-

5.3.7.21 al_ta_tid

Refer to 5.3.6.19.

5.3.7.22 al_ta_data

Refer to 5.3.6.20.

5.3.7.23 al_ExtentionInfo

Refer to 5.3.6.21.
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5.3.8

Inq-PDU

5.3.8.1 General

Ing-PDU transmits an inquiry message to nodes belonging to a specified multicast group.

Each receiving node transmits Reply-PDU to the sending node. Two usages are as follows:

¢) Inquiry to all nodes using UDP port,

d) Inquiry to the specific node using TCP port.

5.3.8.2__ falArHeader

Refer

5.3.8.

This fi

5.3.9
5.3.9.

Ning-f

Each
port.

5.3.9.

Refer

5.3.9.

This
numb

(Exam
The fi

The sé¢c

The e

to 5.3.2.
B inquirydata
eld contains user inquiry data.

Ninq-PDU

General

PDU transmits an inquiry message_to all no roup.

hode specified in this PDU transix > nodes. This PDU uses @ UDP

p falArHeader
to 5.3.2.

eld shall speg is hown in Figure 7. Each bit corresponds to| node

ple)

st bit o] i D) indicates node number 1.

i irst byte (0) indicates node number 2.

gh i 512th byte (511) indicates node number 4096.
2 bit

A (|

A || |w
(A~
T ||| Ao
pupelpelie)
A0~

R =1 : Request the target node to reply , R = 0: No request
Figure 7 — Node-list

5.3.94 ninquirydata

This fi

eld contains user ninquiry (one-to-N inquiry/ multi-response) data.
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5.3.10 Reply-PDU
5.3.10.1 General

Reply-PDU transmits a reply to a node that sent an Ing-PDU or a Ning-PDU. This PDU uses
TCP port.

5.3.10.2 falArHeader

Refer to 5.3.2.

5.3.10.3 _replydata

This field contains user reply data.

5.3.11 RetransEnq-PDU
5.3.11.1 General

In Mdlticast communication with retransmission, Retra
retranpmission of specified messages to all nodes belongi

This HDU uses UDP port of retransmission control.

A node requested for retransmission g the
specifled message.

Timing

e Timing that a receiving

e Timing that a receiving € X ed by

RdtransConfirm-PD
5.3.11.2 faIAr@
Refer

5.3.11|

This fi

5.3.11|.

This field,shall specify the node number requested to retransmit messages.

5.3.11.5 retransNumberOfRequests

This field shall specify the number of requests contained in this PDU. One request consists of
both retransMcg and retransPseqgNo.

5.3.11.6 retransMcg

This field shall specify multicast group number (MCG) to which the retransmitting node
belongs.

5.3.11.7 retransPseqNo

This field shall specify the packet sequence number of the first retransmitting packet.
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5.3.12 RetransConfirm-PDU
5.3.12.1 General

In Multicast communication with retransmission, RetransConfirm-PDU transmits a request to
confirm that the specified message has arrived at the destination nodes belonging to a
specified multicast group.

If a receiving node confirms that the specified message has not arrived, it transmits a
RetransEng-PDU to request retransmission of a message.

This PDU-uses UDP pnrf of retransmission control

5.3.12.2 falArHeader

Refer fto 5.3.2.

5.3.12.3 retransRequest

This field shall specify the retransmission confirmation
packe}l did not occur within the predefined time, the sodrce™ode
that the specified packet has reached to the target node

a transnitting
His PDU to cpnfirm

5.3.12.4 retransNumberOfRequests
Refer o 5.3.11.5.

5.3.12.5 retransMcg

This field shall specify m

5.3.12.6 retransPse
This fleld shall @

confirm.

ted to

5.3.13
5.3.13.1

In Mujtica icatio ssage
requested by a

This HDU-uses UDP port of retransmission control.

5.3.13.2 falArHeader

Refer to 5.3.2.

5.3.13.3 retransRequest

This field shall specify the retransmission reject code ( = 3).

5.3.13.4 retransNumberOfRequests

Refer to 5.3.11.5.
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5.3.13.5 retransMcg

This field shall specify multicast group number (MCG) to which the retransmission request
node belongs.

5.3.13.6 retransPseqNo

When the target node cannot retransmit the packet specified in RetransEng-PDU, the target
node transmits this RetransNak-PDU to inform this status. This field shall specify the packet
sequence number specified in RetransEng-PDU.

6 Sfructure of the FAL protocol state machine

The FAL protocol state machine consists of three protocol state machifie S in Figure
8. The¢se three protocol state machines ! g i are as
follow$, data link layer mapping protocol machine (DMPM), applicati i ip protocol

machipe (ARPM), and FAL service protocol machine (FSPM).

The rqle of FSPM is to receive service primitives from FAL sers. 8 imitives to
internal primitives, select an ARPM state machine, ar Ne imitiveg from
ARPM and convert the primitives to FA service pripiti b FAL

users.

The rg

The rg

FAL service
ind/cnf primitives
ARPM service
s pri |t|ves ind/cnf primitives
Q ARPM
PM service DMPM service
eq/res primitives ind/cnf primitives
DAADRMNA
JIVIT IVI
DL service DL service
reg/res primitives ind/cnf primitives

Data link layer

Figure 8 — Relationships between protocol machines
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7 FAL service protocol machine (FSPM)

7.1 Overview

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

7.2 FSPM type S
7.2.1 Overview

The FSPM _consists of three prn’rn(‘nl machines: (‘yr‘lir‘ data, Ar'yr'lir‘ data and I\/Innagc ment.

The rglationship between protocol machines is shown in Figure 9.

A A |

<ﬁ
v
FSPM
Management <&‘i\ \>

VT A
Cyclic Data /(\\)A(M:Ii\apata
A \ \A ~ ) A
v AN 5 v

ARPVL
N4

ructure of FSPM type S

The fa the FAL user to the FSPM:

Put_c
Get_c
Ctl_cy
Send |ctldata.res

Send |infodata.req

Send |rmtctl.req
Set Attribute.req
Get Attribute.req

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

Put_cyclicdata.cnf
Get_cyclicdata.cnf
Ctl_cyclic.cnf
Send_ctldata.ind
Send_ctldata.cnf
Send_infodata.ind

Send_infodata.cnf
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Send_rmtctl.cnf
Set Attribute.cnf
Get Attribute.cnf

7.2.2 Interface of cyclic communication to FAL users

In cyclic communication, each node independently schedules transmission of the cyclic
communication frame using its own timer. To manage cyclic communication within
transmission cycle, the communication traffic of each node is restricted.

In type S network, the amount of data traffic called “Transmission factor” is smaller than
“Threghold.” Transmission factor is defined as the number of blocks (64 e/block) sent per
cycle.|The relation among the cycle time, the number of blocks, and the t ission fagtor is
shown in the equation below

(Trangmission factor)
= (Number of blocks for 1 ms cycle)/1 + (Number of blocks for
+ (Number of blocks for 5 ms cycle)/5 + (Number of blocks f6

+ (Number of blocks for 100 ms cycle)/100
< (Threshold)
The minimum cycle time is determine#® ' posed
of 16 hodes, the minimum cycle time is\] ms 'k can
use 2|ms cycle at the minimum. From the minimum cycle is 5 ms. From 81 to
127 npdes, it only use over 10 ms ¢ 5, threshold is different according to

the tgtal of cable length . Table 38 shows the threshpld of
transmission factor.

ab of transmission factor

No. Tot}l\cy)c/ag\lengt\{km}\ Minimum cycle time [ms] Threshold
QK 10Nk AN 1ms to 5ms 256.0
ok te 10k N/ Over 10ms 409.6

\Qvé\ﬂ}kﬂQ \ 1ms to 5ms 128.0

{
\ 0 r\ﬁka Over 10ms 204.8

N

Al N

The bfocks. used~ clic communication are specified by FAL users. Table 39 shows an
example of the traffic control configuration menu. It give the total available blocks accprding
to the|number of nodes and used cycle time in a type S network. For example, No. 2 shows
the caseofcommecting—t6nodes—and—using—tms—and—2mrs—cyctetime—t—thiscase, the
network can use 128 blocks in 1 ms cycle and 256 blocks in 2 ms cycle.
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Table 39 — Example of the traffic control configuration menu

No. [Number of Available block number in transfer cycle [ms]
Node (64Byte/Block)
1 2 5 10 20 50
1 16 256
2 128 | 256
3 128 640
4 128 320 640
5 128 320 1280 (

6 |32 512 A K (\

7 256 | 640 \ >
8 256 1280 \\ \)
9 256 640 QD\\\ X

10 256 64y)/ 3200

Figurg cation in Type S network. Each node has
the m sS\the’transmission area to store its own
data f . ¢ cyclic’tcommunication by using its own|timer.
Numbg i$ ilable block number.

10 shows an example of share memor

memory
i IR 72 N VARG 5 NI allocation

Transmission
area A

Transmission
area C lessjthan

VETESEEn available
Transmission block pumber
area A

1
1
1
1
1
1
1
1
1
1
1
i Transmission
1
1
1
1
1
1
1
1
1
1
1
1

> Transmission

area B area

( Type S netowrk )

Figure 10 — Shared memory allocation in Type S network

7.2.3 State machine of FSPM
7.2.31 Cyclic data

Details of Cyclic data state machine are shown in Table 40.
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Table 40 — Cyclic data state table

# Current Event Next state
state Icondition
=> actions
1 ACTIVE Put_cyclicdata.req{CYC_ID,Block_ID,CYCdata} ACTIVE

=>

CYC_WRITE.req{CYC_ID,Block_ID,CYCdata}

2 ACTIVE CYC_WRITE.cnf{CYC_ID,Status} ACTIVE

=>

Put_cyclicdata.cnf{CYC_ID,Status}

3 ACTIVE Get_cyclicdata.req{CYC_ID,Block_ID} TIVE

=>
CYC_READ.req{CYC_ID,Block I%

4 ACTIVE CYC_READ.cnf{CYC_ID,CYCdatg,St us}\ CTIVE

=> >
Get_cyclicdata.cnf{CYC_ I

5 ACTIVE Ctl_cyclic.req{CYC_ID,CYCct{,C¥C-C data} ACTIVE

. Q
CTL_CYC\LJC.r C_ID\CYgretlyC CTLdata}
6 ACTIVE ID,Stafus} ACTIVE

,Status}

7.2.3.2 Acycljc.da
Detail$ of Acyclic;

re shown in Table 41.
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Table 41 — Acyclic data state table

# Current Event Next state
state Icondition
=> actions
1 ACTIVE Send_ctldata.req{D_add,S_add,CTLdata} ACTIVE
=>
SendCTL.req{D_add,S_add,CTLdata}
2 ACTIVE SendCTL.cnf{Status} ACTIVE
=>
Send_CTLdata.cnf{Status}
3 ACTIVE SendCTL.ind{D_add,S_add,CTLdata} TIVE
=>
Send_ctldata.ind{D_add,S_add,CTLd}&q{
4 ACTIVE Send_infodata.req{D_add,S_add,I ata}\ \/?CTIVE
=>
SendINFO.req{D_add, S dd,|
5 ACTIVE SendINFO.cn {St tu \/ ACTIVE
odatalcnf{St tus}
6 ACTIVE d,INFOdata} ACTIVE
/\ gemminf Q@_ “add,INFOdata}
7 ACTIVE \And mtct M{add,CMD,CMDdata} ACTIVE
=>
0 endRMFPSTL. _add,S_add,CMD,CMDdata}
8 ACTIVE T, cnf{D add,S_add,CMD,CMDdata} ACTIVE
=>
/\ end_rmtctl.cnf{D_add,S_add,CMD,CMDdata}
7.2.3.
Detail$ of Manhag data state machine are shown in Table 42.
Table 42 — Management state table
# Current Event Next state
state Icondition
=> actions
1 ACTIVE Set_attribute.req ACTIVE
=>
Set_attribute.cnf
2 ACTIVE Get_attribute.req ACTIVE
=>
Get_attribute.cnf
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7.3 FSPM type N
7.3.1 Overview

The FSPM consists of three protocol machines: Cyclic data, Acyclic data and Management.
The relationship between protocol machines is shown in Figure 11.

A
FSPM
Meat
1
Cyclic Data
A

The fdllowing primitives are~ssued fro

Put_cyclicdata.req
Get_c)clicdata.req
Put_message.r

Get_message.req
Put_in
Put_re
Put_n
Send |
Recei
Contrgl_

Contrgl cyclic.req

Set_attribute.req
Get_attribute.req

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

Get_cyclicdata.cnf
Put_message.ind
Get_message.cnf
Put_inquiry_message.ind
Put_reply_message.ind
Put_ninquiry_message.ind
Receive_aliveinfo.cnf
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Set_attribute.cnf
Get_attribute.cnf

7.3.2 FSPM

7.3.2.1 Cyclic data

Details of Cyclic data state machine are shown in Table 43.

Table 43 — Cyclic data state table

# cullcllt EVCII: l“lcl\t Otaite
state /condition
=> actions
1 ACTIVE Put_cyclicdata.req ACTIVH
=>
Write_cyclicdata.req (\
2 ACTIVE Get_cyclicdata.req ACTIVE
=>
Get_cyclicdm
3 ACTIVE ite_ i c}e\;) ACTIVH
4 ACTIVE ACTIVH

7.3.2.2 Acyo@a

Detail§ of Acyclic

acht shown in Table 44.



https://iecnorm.com/api/?name=8d4ac1f347ac5725383907462ee8e56a

-218 -

Table 44 — Acyclic data state table
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# Current Event Next state
state /condition
=> actions
1 ACTIVE Put_message.req ACTIVE
=>
Transmit_acyclicdatal.req
2 ACTIVE Transmit_acyclicdata1.ind ACTIVE
/ ( CtIType == MLT ) || ( CtIType == ONE )
=>
Put_message.ind
N
3 ACTIVE Get_message.req C E
=>
Get_message.cnf
4 ACTIVE Put_inquiry_messagé: \ ACTIVE
=>
licddta req
5 ACTIVE ACTIVE
6 ACTIVE < Pué@iry_ ssage.req ACTIVE
[\/ —dacyclicdatal.req
7 A@ KA it_acyclicdata1.ind ACTIVE
/ CtIType == NIQ
Put_ninquiry_message.ind
8 ACTI Put_reply_message.req ACTIVE
=>
Transmit_acyclicdatal.req
9 AC}NE/ Transmit_acyclicdata1.ind ACTIVE
/ CtIType == RPL
==
Put_reply_message.ind
10 ACTIVE Send_aliveinfo.req ACTIVE
=>
Transmit_acyclicdata2.req
11 ACTIVE Receive_aliveinfo.req ACTIVE
=>
Receive_aliveinfo.cnf
12 ACTIVE Control_acyclic.req ACTIVE

=>

Ctl_acyclic.req
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# Current Event Next state
state Icondition
=> actions
13 ACTIVE Transmit_acyclicdata2.ind ACTIVE
=>
Send_aliveinfo.req
7.3.2.3 Management
Details-ef-Gyetic—data—statemachine-are-showntr—able45-
Table 45 — Management state table
N ON
# Current Event %t\s}ta
state /condition
=> actions <\
N
1 ACTIVE Set_attribute.req ACTIVE
=>
Set_attrib@
2 ACTIVE Get_aftri M O ACTIVE
G i lcrif
8 Application relatio* %ﬂ ARPM)
8.1 |ARPM type S
8.1.1 Overvie
The ARPM consi ols: Cyclic control, Remote control, RCL communigcation
contrdl, and RT ¢ ol. The structure of ARPM is shown in Figure 12.
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yy Y 7y
ARPM
v v
Cyclic control Remote control
A A

8.1.2
8.1.2.
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from the FAL user. The
frames$ in each node is specifi
The r¢lation amon N S ad blocks x[blocks] and transmission numb
cycle N_nc [blo !

Cyfcle time n [ms{
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Th
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RCL communication control

A

\ 4 vy ~—~_ v
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\\/

h boX means cyclic 1, 2, and 3 respectively.

h data
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|Z| Cycle1: 10ms, 105blocks

Cycle2: 5ms, 42blocks
Cycle3: 1ms, 21blocks

2 |

[]

E 2]

3] Is] [s] [3] (3] [3] [z] s [3] [3] >
2ms 3 5ms 6ms 7ms 8ms 9

N

Oms 1ms ms 4ms ms 10ms 11ms 12ms time
(start)
Cycle'] 4 TUITTS ><
Cycle2 «
1ms
Cycle3 «4—»p —

8.1.2.2 Primitive definitions

FSPM| issues a CYC_READ.req service, CYC ) S C.req
service to Cyclic control. RT communication ¢ is \ Cyclic
contrgl. Cyclic control issues a ACnf i e, or
CTL_CYCLIC.cnf service to FSPM. lo RT
commpnication control.

The primitives of Cyclic confrol are shown i%ure
N\

CYC_READ.cnf
CYC_WRITE.cnf

C )
s \ CTL_CYCLIC.cnf
\/ Cyclic control
SendCYC.req SendCYC.ind

RT communication
caontrol

ARPM

Figure 14 — The primitives for cyclic control

8.1.2.3 Cyclic control state table

Details of Cyclic control state machine are shown in Table 46.
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Table 46 — Cyclic control state table

Current Event Next state
state Icondition
=> actions
Any states Power-ON or Reset READY

=>
CYCMenu_flag =0
Current_cycle = 0

Any states CYC_READ.req{CYC_ID,Block_ID} Any states
/CYC_rcheck(Block_ID) == True (no change)

==

CYCdata = Read_memory(Block_ID)
Status = “Success”
CYC_READ.cnf{CYC_ID,Block_ID,

CYCdata,Status} /\

READY CYC_WRITE.req{CYC_ID,Block_ID,CYCd
/CYC_wcheck(Block_ID,CYCdata) ==
=>

WRITE_Memory(Block_ID,CYCdata)

e
>

READY ACTIVE

Status = “Success”
CYC_WRITE.cnf{CYC AD,Status

ACTIVE CYS_ WRITEYeQ{CYC_ID,BYock_ID,CYCdata} ACTIVE
b/}cvc wehedk(Block-LD/CYCdata) == True
=>

ITE \Memor§(Block_ID,CYCdata);

D

ACTIVE XPh%{D/}IMER(CYCtask) == “True’ ACTIVE
=>

Current_cycle++
YCdata= Send_CYCMenu(Current_cycle)
\ D_add = Broadcast

S_add = Myadd

\ SendCYC.req{D_add,S_add,CYCdata}
IF(Current_cycle == Max_CYCLE) THEN

Current_cycle = 0

ENDIF

ACTIVE SendCYC.ind{D_add,S_add,CYCdata} ACTIVE

-B—add—="Myadd
=>
BlockID = Get_BlockID(CYCdat)
WRITE_Memory(Block_ID,CYCdata)

ACTIVE CTL_CYCLIC.req{CYC_ID,CYCCTL,CYC-CTLdata} READY
/CYCCTL == 0 /* Stop */
=>
STOP_TIMER(CYCtask,CYC_Cycle)
Status = “Success”
CTL_CYCLIC.cnf{CYC_ID,Status}
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8.1.2.4 Functions

All the functions used by the Cyclic control are summarized in Table 47.

Table 47 — Cyclic control functions

Function Name Input Output Description
CYCtask, Timer CYCtask is set by value of
START_TIMER (<none>) CYC_Cycle, and is activated.
CYC_Cycle
When the requested timer CYCtask has
EXPIRED TIMER CYCtask True/False expired, “True” is returned, otherwise “False”
is returned.
This function is used [to check\yhether fthe
CYC_fcheck Block_ID True/False Block_ID is valid for reading from-the shared
memory. /\

Block_ID, This function iS\us che VW’ the
CYC_wcheck - True/False Block_ID/and.CXCdata axe valqd fof writing
CYCdata to the s ory

~N
This funstioq | s-the cyclic data from| block
Read |memory Block_ID CYCdata )&m%m o Gata o

=]

i Block_ID, This ction) writes\CY Cdata to block i
WRITE_Memory CYCdata True/False @red emoryspedified Block_ID.
7\ A

alid for reading from the shared

CYCectl, his(fuﬂction used to check whether the
Config_check rue/Kal lockHD i
CYC-CTLdata memory.

Make [CYCMenu | CYC-CTLdata Tfue/False This function makes cyclic menu to serfd
. cyclic communication frames.
this function returns the CYCdata to s¢nd
cyclic frames. This function load
Send JCYCMenu Current “Qycle Cxgyata CYCdata[Current_Cycle] table and return the
C variable data.

8.1.2.% Variab;
All thg variables fsed b e\Cyulic control are summarized in Table 48.

ble 48 — Cyclic control variables

A NANEN
Na}e\\ \ ) Description

Current_cycle \T:?variable indicates the current cycle to send cyclic communication frames.
|

is variable is 0, cyclic communication is not activated in the node. If cyclic
communication is activated, this variable takes from 1 to Max_CYCLE.

Broadtast Thisvarabte s broadeastMAC address:

FF-FF-FF-FF-FF-FF.

Myadd This variable indicates the address of own node.

Max_CYCLE This variable indicates the maximum cycle that can be used in cyclic communication on
Type S network.

8.1.3 Remote control
8.1.3.1 Primitive definitions

FSPM issues a SendRMTCTL.req service to Remote control. RT communication control
issues a SendCTL_RMT.ind service and SendCTL_RMT.cnf service to Remote control.
Remote control issues a SendRMTCTL.cnf service to FSPM. Remote control issues a
SendCTL_RMT.req service and SendCTL_RMT.rsp to RT communication control.
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The primitives of Remote control are shown in Figure 15.

FSPM
A

SendRMTCTL.req SendRMTCTL.cnf

\ 4
Remote control

A
SendCTL_RMT.req SendCTL_RMT.ind

SendCTL_RMT.rsp SendCTL_RMT.cnf
A 4

RT communication
control

8.1.3.

Detail
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Table 49 — Remote control state table

# Current Event Next state
state Icondition
=> actions
1 Any states Power-ON or Reset ACTIVE
=>
2 ACTIVE SendRMTCTL.req{D_add,S_add,CMD,CMDdata} ACTIVE

/D_add != My_add
=>
CTLdata = CreateData(CMD,CMDdata)
SendCTl _PI\/IT rnq{n_ar‘ld Q_ndd’f"rl dafn}

3 ACTIVE SendRMTCTL.req{D_add,S_add,CMD,CMDdata} ACTIVE
/D_add == My_add &&
CMD_code(CMD) == “RMT_Read”
=>
D_add_rsp = S_add
S_add_rsp = My_add
R_add = CMD_address(C
R_size = CMD_size(C
CMDdata_rsp = Readmemoyy

N

4 ACTIVE
MD)Y== “RMT_Reset"
=>

Dcead
AN % Rese(

5 ACTIVES SepdRMTCTyreq{D_add,S_add,CMD,CMDdata} ACTIVE
/D_add == My_add &&
CMD != “RMT_Read” &&
CMD != “RMT_Reset”

=>
D_add_rsp = S_add
> S_add_rsp = My_add
Status = “Command parameter error”
CMD_rsp = MakeRSPCMD(CMD, Status)
CMDdata_rsp = NULL

SendRMTCTL.cnf{D_add_rsp,S_add_rsp,
CMD_rsp,CMDdata_rsp}

6 ACTIVE SendCTL_RMT.ind{D_add,S_add,CTLdata} ACTIVE
/ D_add == My_add &&
CMD_check(CTLdata) == “RMT_Start”
=>
Start_CPU()

D_add_rsp = S_add
S_add_rsp = My_add
Status = “Success”

CMD_rsp = MakeRSPCMD(CMD, Status)
CMDdata_rsp = NULL
CTLdata_rsp = CreateData(CMD_rsp,

CMDdata_rsp)
SendCTL_RMT.rsp{D_add_rsp,S_add_rsp,
CTLdata_rsp}
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Current Event Next state
state Icondition
=> actions
ACTIVE SendCTL_RMT.ind{D_add,S_add,CTLdata} ACTIVE

/D_add == My_add &&
CMD_check(CTLdata) == “RMT_Stop”
=>
Stop_CPU()

D_add_rsp = S_add
S_add_rsp = My_add
Status = “Success”

CMD_ rsp = MakeRSPCMD(CMD, Status)

CMDdata_rsp = NULL
CTLdata_rsp = CreateData(CMD_rsp,
CMDdata_rsp)
SendCTL_RMT.rsp{D_add_rsp,S_add_rsp,
CTLdata_rsp} <\

ACTIVE SendCTL_RMT.ind{D_add,S_add,CT dat CTIVE

/D_add == My_add && >

CMD_check(CTLdata) ==

MDdata_rsp)
—add_rsp,S_add_rsp,
CTLdata_rsp}

ACT|§F\/ SendCTO\RMT.ind{D_add,S_add,CTLdata} ACTIVE
_add == My_add &&
CMD, check(CTLdata) == “RMT_Read”
=>
D_add_rsp = S_add
S_add_rsp = My_add
CMD = CTL2CMD(CTLdata)
CMDdata = CTL2DATA(CTLdata)
R_add = CMD_address(CMD)
R_size = CMD_size(CMD)
CMDdata_rsp = Readmemory(R_add,R_size)
if(CMDdata_rsp != NULL) THEN

Status—-Success>

ELSE

Status = “Command parameter error”
ENDIF

CMD_rsp = MakeRSPCMD(CMD, Status)
CTLdata_rsp = CreateData(CMD_rsp,
CMDdata_rsp)

SendCTL.rsp{D_add_rsp,S_add_rsp,

CTLdata_rsp}

ACTIVE SendCTL_RMT.ind{D_add,S_add,CTLdata} -
/S_add == My_add &&
CMD_check(CTLdata) == “RMT_Reset”
=>

Reset()
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Current
state

Event
Icondition
=> actions

Next state

11

ACTIVE

SendCTL_RMT.ind{D_add,S_add,CTLdata}
/S_add == My_add &&
CMD_check(CTLdata) == “Not_Valid”
=>
D_add_rsp = S_add
S_add_rsp = My_add
Status = “Command parameter error”
CMD_rsp = MakeRSPCMD(CMD, Status)
CMDdata rsp = NULL

ACTIVE

CTLdata_rsp = CreateData(CMD_rsp,
CMDdata_rsp)
SendCTL_RMT.rsp{D_add_rsp,S_add_rsp,

CTLdata_rsp} /\

12

ACTIVE

SendCTL_RMT.cnf{D_add,S_add,CTLdata}
/CMD_check(CTLdata) != “Not_Valfd”
=>
CMD = CTL2CMD(CTL
CMDdata = CTL2DAT
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All the functions used by the Remote control are summarized in Table 50.

Table 50 — Remote control functions

Function Name Input Output Description
CMD, This function creates data to send remote
CreateData CTLdata control PDU.
CMDdata
CMD_code CcMD CMD_type This function gets the type of the remote
control command.
R_add or This function gets the/ad s for memnjory
CMD_addreSS CMD access.
W_add ~
R_size or This function ge e data size forxqemory
CMD _Jsize CMD access.
W_size
R_add, Th|s fun t|on re the da sp |f|ed R_add
Readmemory CMDdata_rsp node m
R_size
CMD, i t|on onse command to
MakeRRSPCMD CMD_rsp rece| te co rol command.
Status
Reset (<none>) Status )'I]ﬁs/f\nct}n\s used to reset the node
CMD _check CTLdata h|sKtu)| checks the command from
JLdata.
Start_[cPU (<none>) Status Thr:setfvtdgf’:lilon starts the CPU connected Type
Stop_ bPU (<non<§\ /\%atxg \> Js(hr:i;tfngilon stops the CPU connected Type
N\ ) :
L This function makes remote control
CTL2¢MD CMa/\ (\ }MR\) command from CTLdata.
This function makes data for remote cdntrol
CTL2DATA <>ﬂ>\data < Wta fhis funotion r
W_aud, / This function writes the data to the node
Writemhemory Status memory.
\(v_ ize
8.1.3.4 btes
All thg variabtegused\bythe Remote control are summarized in Table 51.
Table 51 — Remote control variables
Name Description
CMD_type This variable indicates the command type for remote control including “RMT_Read”,
“RMT_Reset”, “RMT_Start”, “RMT_Stop”, or “RMT_Write”.
My_add This variable indicates the address of own node.
R_add This variable is used to specify the address for reading from the node memory.
R_size This variable is used to specify size of the data for reading from the node memory.
NULL This variable indicates the no data.
W_add This variable is used to specify the address for writing to the node memory.
W_size This variable is used to specify size of the data for writing to the node memory.
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8.1.4 RCL communication control
8.1.4.1 Primitive definitions

DMPM issues an RCL_START.ind service, RCL_STOP.ind service, or Node_ST.ind service to
RCL communication control. RCL communication control issues a FAL-RCL.req service to
DMPM.

The primitives of RCL communication control are shown in Figure 16

ARPM

RCL communication control
A

RCL_START,j
FAL-RCL.req RCL_STQP.i
. 4 Nodegﬁm\
X
DMPM,”~_ N\ B
»J
co m@ic ion control

8.1.4.2 RCL communication contro

Table[52 shows the state table of the R

s
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Table 52 - RCL communication control state table
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Current
state

Event
Icondition
=> actions

Next state

Any states

Power-ON or Reset
=>
LCC_flag = “False”
LCN_flag = “False”
SCR_count =0
START_TIMER(Fixedtask,Fixed_Cycle)

ACTIVE

ACTIVVE

ACTIVE

F)(DIPFD_TIMFP(Fiyndank) == “True”
=>
RCL_TIM_RHE()
RCL_TIM_LCC()
RCL_TIM_LCN()
RCL_TIM_SCR()

Q

ACTIVE

RCL_START.ind{RCLType,D_ad
RCLPri,RCLPor,
/RCLType == LCC

=>

N

TIVE]

ACTIVE

ACTIVE

ACTIVE

RCLPri,RCLPort}
Type == LCN

=>
< LCN_flag = “True”
(\ L&N_PDU = CreateLCNframe()

ACTIVE

AC

RCL_START.ind{RCLType,D_add,
RCLPri,RCLPort}
/RCLType == LNA
=>

LNA_PDU = CreateLNAframe(D_add)
PortNum = RCLPort

FAL-RCL.req{S_add,PortNum,RCLPri,

RCLType,LNA_PDU}

WD

ACTIVE

RCE-STOPnd{REEType}
/RCLType == LCC
=>

LCC_flag = “False”

ACTIVE

RCL_STOP.ind{RCLType}
/RCLType == LCN
=>
LCN_flag = “False”

ACTIVE

ACTIVE

Node_ST.ind{NodeST,PortAST,PortBST}
=>
SCR_count = SCR_Sndnum
SCR_PDU = CreateSCRframe(NodeST,PortAST,
PortBST)

ACTIVE
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8.1.4.3 Functions

All the functions used by the RCL communication control are summarized in Table 53.

Table 53 — RCL communication control functions

Function Name Input Output Description

Fixed cycle function for sending RHE-PDU.
RCL_TIM_RHE() is assembled as follows:
RHE_PDU-A = CreateRHEframe(PortA)

RHE-PBY-B—=—=Cr
S_add = Myadd
RCLPri = VLAN_RCL
RCL_TIM_RHE (<none>) (<none>) RCLType = RHE
PortNum = Pog

a

F?'G\Typ
Fiern for sending LCC-PDU.
L_TIM_ () is assembled as follows:

[F(LCC_flag == “TRUE”) THEN

agdd = Myadd

% }LPH = VLAN_RCL
RCL_TIM_LCC ( ne> ( <naneS RCLType = LCC
PortNum = Both
Q § FAL-RCL.req{S_add,PortNum,

RCLPri,RCLType,
LCC_PDU}

/\ ENDIF

Fixed cycle function for sending LCN-PDU.
x RCL_TIM_LCN() is assembled as follows:
IF(LCN_flag == “TRUE”) THEN

S_add = Myadd

RCLPri = VLAN_RCL

RCL_Ttv—tCiN (<TonEe>) {<Tone>) RCCType = LCN

PortNum = PortB
FAL-RCL.req{S_add,PortNum,
RCLPri,RCLType,

LCN_PDU}

ENDIF
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