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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-26: Application layer service definition —
Type 26 elements

FOREWORD

1) Thel International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interpational
co-gperation on all questions concerning standardization in the electrical and electronic¢fietds. To this gnd and
in afldition to other activities, IEC publishes International Standards, Technical Specifications, Technical Heports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “EC) Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dgalt with
may participate in this preparatory work. International, governmental and non-governmental organizations|liaising
witH the IEC also participate in this preparation. IEC collaborates closely with the International Organizdtion for
Stapdardization (ISO) in accordance with conditions determined by agreemeént) between the two organizations.

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

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

4) In grder to promote international uniformity, IEC National Committees undertake to apply IEC Publjcations
transparently to the maximum extent possible in theirnational and regional publications. Any divergence between
any|IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

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

6) Al

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

sers should ensure that they hayetthe latest edition of this publication.

8) Attdntion is drawn te the Normative references cited in this publication. Use of the referenced publications is
indispensable forythie correct application of this publication.

9) Attgntion is dfawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rightts. IECsshall not be held responsible for identifying any or all such patent rights.

Attentjonis drawn to the fact that the use of the associated protocol type is restricted|by its
intelleetaad plUpUlty |;yht hotders—tratt CasSes; the—commitmenttotimitedreteaseofintetectual-
property-rights made by the holders of those rights permits a layer protocol type to be used with
other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

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

IEC 61158-5-26 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is an International
Standard.

This second edition cancels and replaces the first edition published in 2019. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:
a) expand Common-memory-area as a new Common-memory-area-3 (CM3);
b) add new services with expansion of Common-memory-area:
— Extended-cyclic-data transfer service;
— Extended-participation-request service;
— Extended-network-parameter-read service;

— Extended-network-parameter-write service.

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

Draft Report on voting
65C/1203/FDIS 65C/1244/RVD

Full information on the voting for its approval can be found in the report.on voting indicgted in
the alove table.

The Ignguage used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordlance with ISO/IEC Directives, Part 1 and ISO/IECBirectives, IEC Supplement, available
at wwjw.iec.ch/members_experts/refdocs. The main,/decument types developed by IE[C are
descriped in greater detail at www.iec.ch/publications.

A list] of all parts of the IEC 61158 series,published under the general title Industrial
commjunication networks — Fieldbus specifications, can be found on the IEC web site.

The cpmmittee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC.wéb site under webstore.iec.ch in the data related [to the
specifjc document. At this date, the.document will be
e regonfirmed,

e withdrawn,

e replaced by a revised edition, or

e anpended.
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INTRODUCTION

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

The application service is provided by the application protocol making use of the services
available from the data-link or other immediately lower layer. This document defines the
application service characteristics that fieldbus applications and/or system management can
exploit.

Throupghout the set of fieldbus standards, the term "service" refers to the abstract capability
provided by one layer of the OSI Basic Reference Model to the layer immediately aboveg.|Thus,
the application layer service defined in this document is a conceptual architectural sgrvice,
indepéndent of administrative and implementation divisions.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-26: Application layer service definition —
Type 26 elements

1 Scope

1.1 eneral

The fleldbus application layer (FAL) provides user programs with a meanscto."access the
Fieldbus communication environment. In this respect, the FAL can be viewed as a "wlindow
between corresponding application programs."”

This gart of IEC 61158 provides common elements for basic time-critical and non-time-¢ritical
messdging communications between application programs in an automation environment and
mater|al specific to Type 26 fieldbus. The term "time-critical" is used to represent the prelsence
of a time-window, within which one or more specified actions ar€ required to be completeld with
some |defined level of certainty. Failure to complete specified actions within the time wjindow
risks flailure of the applications requesting the actions, with*attendant risk to equipment] plant
and possibly human life.

This document defines in an abstract way the externally visible service provided by the Tlype26
fieldblis application layer in terms of:

e an|labstract model for defining application resources (objects) capable of being manipplated
bylusers via the use of the FAL service;

e the primitive actions and events of the service;

o the parameters associated with-each primitive action and event, and the form which they

e Sylstems—Management at the boundary between the Application Layer and Syjstems

' iff gcture and Services O 26 i [catiom tayer, in
conformance with the OSI| Basic Reference Model (see ISO/IEC 7498-1) and the OSI
Application Layer Structure (see 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.
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Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting

and responding applications are to do with them. That is, the behavioral aspects

of the

applications are not specified; only a definition of what requests and responses they can
send/receive is specified. This permits greater flexibility to the FAL users in standardizing such

object behavior. In addition to these services, some supporting services are also defined
document to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

in this

The principal objective of this document is to specify the characteristics of conceptual

applic -
OSI Bpsic Reference Model in guiding the development of application layer protocols fo
critica] communications.

A segondary objective is to provide migration paths from previously existing ind

nt the
time-

ustrial

commpnications protocols. It is this latter objective which gives rise to the diversity of sefrvices

standardized as the various Types of IEC 61158, and the corresponding protocols standa
in subjparts of IEC 61158-6.

This

rdized

ocument can be used as the basis for formal Application”Programming-Interfaces.

Nevertheless, it is not a formal programming interface, and any“such interface will n¢ed to

addrefs 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 document does not specify individual implementations or products, nor does it constrain

the implementations of application layer entities within industrial automation systems.

There|is no conformance of equipment to this application layer service definition sta
Instead, conformance is achieved through implementation of conforming application
protodols that fulfill the Type 26.application layer services as defined in this document.

2 Nprmative references

The fdllowing documents are referred to in the text in such a way that some or all of theirc

For
amen

ndated (references, the latest edition of the referenced document (includin
ments)applies.

constLIutes requirements of this document. For dated references, only the edition cited applies.

hdard.
layer

bntent

j any

NOTE | Al *parts of the IEC 61158 series, as well as the IEC 61784-1 series and the IEC 61784-2 seljes are

maintained simultaneously. Cross-references to these documents within the text therefore refer to the editions as

dated in this list of normative references.

IEC 61131-3, Programmable controllers — Part 3: Programming languages

IEC 61158-1:2023, Industrial communication networks — Fieldbus specifications — Part 1:

Overview and guidance for the IEC 61158 and IEC 61784 series

IEC 61158-6-26:2023, Industrial communication networks — Fieldbus specifications — Part 6-26:

Application layer protocol specification — Type 26 elements

IEC 61784-2-21:2023, Industrial networks — Profiles — Part 2-21: Additional real-time fieldbus

profiles based on ISO/IEC/IEEE 8802-3 — CPF 21
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ISO/IEC 646, Information technology - 1SO 7-bit coded character set for information
interchange

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

ISO/IEC/IEEE 8802-3, Telecommunications and exchange between information technology
systems - Requirements for local and metropolitan area networks - Part 3: Standard for
Ethernet

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

ISO/IBEC 8824-1, Information Technology — Abstract Syntax Notation One (ASN-1)"— Rart 1:
Specification of basic notation

ISO/IBEC 9545, Information technology — Open Systems Interconnection)< Application |Layer
structyire

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

ISO/IBEC 60559, Floating-Point arithmetic

IETF RFC 768, J. Postel, User Datagram Protocol,.Atugust 1980, available at https://www.rfc-
editor|org/info/rfc768 [viewed 2022-02-18]

IETF RFC 791, J. Postel, Internet Protocok September 1981, available at https://www.rfc-
editor|org/info/rfc791 [viewed 2022-02-18]

IETF RFC 792, J. Postel, Internet Gontrol Message Protocol, September 1981, availaple at
https:{/www.rfc-editor.org/info/rfc{92*[viewed 2022-02-18]

IETF RFC 793, J. Postel, Transmission Control Protocol, September 1981, available at
https:{/www.rfc-editor.org/info/rfc793 [viewed 2022-02-18]

IETF RFC 796, J. Poastel, Address mappings, September 1981, available at https://www.rfc-
editor|org/info/rfcZ96 [viewed 2022-02-18]

IETF RFC 826;-D. Plummer, An Ethernet Address Resolution Protocol: Or Converting Network
Protog¢ol , Addresses to 48.bit Ethernet Address for Transmission on Ethernet Hardware,
November,1982, available at https://www.rfc-editor.org/info/rfc826 [viewed 2022-02-18]

IETF RFC 894, C. Hornig, A Standard for the Transmission of IP Datagrams over Ethernet, April
1984, available at https://www.rfc-editor.org/info/rfc894 [viewed 2022-02-18]

IETF RFC 919, J.C. Mogul, Broadcasting Internet Datagrams, October 1984, available at
https://www.rfc-editor.org/info/rfc919 [viewed 2022-02-18]

IETF RFC 922, J.C. Mogul, Broadcasting Internet datagrams in the presence of subnets,
October 1984, available at https://www.rfc-editor.org/info/rfc922 [viewed 2022-02-18]

IETF RFC 950, J.C. Mogul and J. Postel, Internet Standard Subnetting Procedure, August 1985,
available at https://www.rfc-editor.org/info/rfc950 [viewed 2022-02-18]
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3 Terms, definitions, symbols, abbreviated terms and conventions

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

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

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1
3.1.1

For th
apply.

Terms and definitions from other ISO/IEC standards
Terms and definitions from ISO/IEC 7498-1

e purposes of this document, the following terms and definitions given inf1ISO/IEC 7

a) application entity

b) application process

c) application protocol data unit

d) application service element

e) application entity invocation

f) application process invocation

g) application transaction

h) re

bl open system

i) trgnsfer syntax

3.1.2

For th
apply.

Terms and definitions from ISO/IEC 8822

le purposes of this document, the following terms and definitions given in ISO/IEQ

a) abstract syntax

b) pr
3.1.3

For th
apply.

psentation context
Terms and definitions from ISO/IEC 9545

le purposes of this document, the following terms and definitions given in ISO/IEQ

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

498-1

8822

9545
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Terms and definitions from ISO/IEC 8824-1

For the purposes of this document, the following terms and definitions given in ISO/IEC 8824-1

apply.

a) object identifier
b) type

c) va

lue

d) simple type

e) structured type

f) ta
g) Bd
h) trd
i) fa
j) in
k) bi
[) og

3.2

Y

olean type

e

se

eger type
string type
tetstring type

Fieldbus application layer Type 26-specific definitions

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

3.21
applid

ation

function or data structure for which data is consumed or produced

3.2.2

applic
multip,
netwo

3.2.3
applic

ation objects
e object classes that manage and provide a run time exchange of messages acro
rk and within the network deyice

ation process object

5s the

component of an application process that is identifiable and accessible through ap FAL

applic

Note 1
class (
access
be use
applica

ation relationship

to entry: Agpplication process object definitions are composed of a set of values for the attributes
see the definition for Application Process Object Class Definition). Application process objects
bd remofely“using the services of the FAL Object Management ASE. FAL Object Management servi
H to doad or update object definitions, to read object definitions, and to dynamically create and
ion objects and their corresponding definitions.

of their
can be
es can
delete

3.2.4

application process object class
class of application process objects defined in terms of the set of their network-accessible
attributes and services

3.2.5

application relationship
cooperative association between two or more application-entity-invocations for the purpose of

excha

nge of information and coordination of their joint operation

Note 1 to entry: This relationship is activated either by the exchange of application-protocol-data-units or as a result
of preconfiguration activities.
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3.2.6
application relationship ASE
ASE used for establishing and terminating application relationship

3.2.7

application relationship endpoint

context and behavior of an application relationship as seen and maintained by one of the
application processes involved in the application relationship

Note 1 to entry: Each application process involved in the application relationship maintains its own application
relationship endpoint.

3.2.8
attribpute
description of an externally visible characteristic or feature of an object

Note 1 fo entry: The attributes of an object contain information about variable portions of ap objéct. Typically, they
provide| status information or govern the operation of an object. Attributes can also affect the behavior of anfobject.
Attributes are divided into class attributes and instance attributes.

3.2.9
behayior
indication of how an object responds to particular events

3.2.10
channel
single|physical or logical link of an input or output application object of a server to the prpcess

3.2.11
class
set of|objects, all of which represent the same kind of system component

Note 1 fo entry: A class is a generalization of ‘an object; a template for defining variables and methods. All jobjects
in a claps are identical in form and behavior, (lbut usually contain different data in their attributes.

3.2.12
class|attributes
attribdte that is shared by.all.objects within the same class

3.2.13
client
<obje¢t view> opject which uses the services of another (server) object to perform a tash

3.2.14
client
<communication view> initiator of a message to which a server reacts

3.2.15
common-memory
virtual memory accessible with logically unique address used for the cyclic-data transmission

Note 1 to entry: It is composed of the memory-area-1, -2 and -3 of the memory size 512 words, 8 192 words and
1 048 576 words respectively and is shared with the Type 26 nodes in a Type 26 fieldbus network.

3.2.16
connection
logical binding between application objects that are within the same or different devices

Note 1 to entry: Connections can be either point-to-point or multipoint.
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3.2.17
consumer
node or sink that is receiving data from a producer

3.2.18

control commands

action invocations transferred from client to server to clear outputs, freeze inputs and/or
synchronize outputs

3.2.19
cyclic
repetifivema regutar mramnmeT

3.2.20
cyclig-data frame
frame|used for the Type 26 cyclic-data transmission

3.2.21
cyclid-data transmission
data tfansmission with which a Type 26 node sends out data on acpre-assigned area flor the
node pn the common-memory, in broadcasting to all other Type 26 nodes every time thg node
obtains a token

3.2.22
dedicpted AR
AR usled directly by the FAL User

Note 1 fo entry: On dedicated ARs, only the FAL Headerand the user data are transferred.

3.2.23
device
physigal hardware connected to the link

Note 1 fo entry: A device can contain ongor more than one node.

3.2.24
device profile
collecfion of device dependent information and functionality providing consistency beftween
similal devices of the same device type

3.2.2
end npde
produgingcoriconsuming node

3.2.26
endpoint
one of the communicating entities involved in a connection

3.2.27

error

discrepancy between a computed, observed or measured value or condition and the specified
or theoretically correct value or condition

3.2.28
event
instance of a change of conditions
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3.2.29
FA-link protocol

comm

Note 1

unication protocol for Type 26 fieldbus

to entry: It defines the token management, the cyclic data transmission and the message data transmission,
with which each Type 26 node performs data transmission on an equal basis.

3.2.30

FAL subnet
subnetworks composed of one or more data link segments, identified by a subset of the network
address

3.2.31
fram

synonym for DLPDU

tions, a

3.2.32

invocption

act of|using a service or other resource of an application process

Note 1 fo entry: Each invocation represents a separate thread of control that can be described by its context. Once
the seryice completes, or use of the resource is released, the invocation ceases_to exist. For service invoca
service|that has been initiated but not yet completed is referred to as an outstanding service invocation.
3.2.33

index

addregs of an object within an application process

3.2.3

instance

actual physical occurrence of an object withina class that identifies one of many objects

the sgme object class

EXAMHLE California is an instance of the ‘6bject class state.

Note 1

3.2.35

o entry: The terms object, instance, and object instance are used to refer to a specific instance.

instance attributes
attribdte that is unique'to' an object instance and not shared by the object class

3.2.36
insta

tiated

objecflthat has been created in a device

3.2.3

within

logical device
FAL class that abstracts a software component or a firmware component as an autonomous
self-contained facility of an automation device

3.2.38
management information
network-accessible information that supports managing the operation of the fieldbus system,

includ

Note 1

ing the application layer

to entry: Managing includes functions such as controlling, monitoring, and diagnosing.

3.2.39
message-data frame

frame

used for the Type 26 message-data transmission
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3.2.40

message-data transmission
sporadic data transmission with which a Type 26 node sends out the message data of request,
response, information report, notification upon event happened at the node and so forth, to
other Type 26 nodes

3.2.41

method
synonym for an operational service which is provided by the server ASE and invoked by a client

3.2.42

modu
hard

3.24

re or logical component of a physical device

multipoint connection

connelction from one node to many

Note 1 fo entry: Multipoint connections allow messages from a single producer to be received by many copsumer
nodes.

3.2.44

netwqrk

set ofl| nodes connected by some type of communication medium, including any interyening
repeaters, bridges, routers and lower-layer gateways

3.2.45

netwdgrk load measurement function

provisjion for monitoring and measurement of the communication load over a Type 26 figldbus
with a| Type 26 node

3.2.46

object

abstrgct representation of a particdlar component within a device, usually a collection of rglated
data (jn the form of variables)and methods (procedures) for operating on that data thaf have
clearly defined interface and behavior

3.2.47

partidipation-request:frame

frame| used for a.Type 26 node notifying of its participation-request in a Type 26 figldbus
netwofk

3.2.48

peer

role oFamAR cudpuiut i—which—itis uapab=c of autilly asboth—chentand-servet

3.2.49

physical device

autom

ation or other network device

3.2.50
point-to-point connection

conne

3.2.51

ction that exists between exactly two application objects

property
general term for descriptive information about an object
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3.2.52
protocol type
identification of communication protocol

3.2.53

publisher

role of an AR endpoint that transmits APDUs onto the fieldbus for consumption by one or more
subscribers

Note 1 to entry: A publisher cannot be aware of the identity or the number of subscribers and it can publish its
APDUs using a dedicated AR.

3.2.5

pull publisher
type o¢f publisher that publishes an object in response to a request received dfrom ifs pull
publishing manager

3.2.5

pull publishing manager
type off publishing manager that requests that a specified object be published in a correspgnding
respophse APDU

3.2.5
push publisher
type df publisher that publishes an object in an unconfirméd service request APDU

3.2.5

push publishing manager
type o¢f publishing manager that requests .thiat a specified object be published usipg an
unconffirmed service

3.2.58
push subscriber
type df subscriber that recognizesireceived unconfirmed service request APDUs as publlished
objecf| data

3.2.59
resource
procesgsing or information capability of a subsystem

3.2.60

sequence namber
consegutiveynumber used to determine whether a receiving message-data from other phodes
has bcfen previously received and is redundant

Note 1 to entry: The sequence number of a node is set to 0 (zero) at the time of the network-startup, and it is
incremented by 1 (one) every time a message-data transmission is completed. The sequence number of the node is
transmitted to other nodes by the message-data transmission.

3.2.61

server

<communication view> role of an AREP in which it returns a confirmed service response APDU
to the client that initiated the request

3.2.62
server
<object view> object which provides services to another (client) object
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3.2.63
service

operation or function than an object and/or object class performs upon request from another

object and/or object class

3.2.64
subscriber
role of an AREP in which it receives APDUs produced by a publisher

3.2.65

token

right t TSSi TOTTT;
node for Type 26 fieldbus network

3.2.64
tokentframe
frame|used for hand-over the token between Type 26 nodes

3.2.67
transaction code
code lised to discriminate and identify each data transmission frame, and which represer
transgction of a receiving frame

Note 1 fo entry: The valde,is set at the time when a Type 26 node completes to participate in a Type 26
, and is maintained-until the node drops out of the Type 26 fieldbus network.

virtual-address-space
virtual memory space with pseudo logical address, used for the message-transmission

pde to

ts the

a new

used

ieldbus

3.3 Abbreviated terms and symbols

AE Application entity

AL Application layer

ALME Application layer management entity
ALP Application layer protocol

ALS Application layer service

AP Application process

APO Application process object

APDU Application protocol data unit

AR Application relationship

AREP Application relationship endpoint
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ASCII American Standard Code for Information Interchange
ASE Application service element

BCT Broadcast transmission

C_AD1 Data-head-address on common-memory-area-1
C_AD2 Data-head-address on common-memory-area-2
C_AD3 Data-head-address on common-memory-area-3
CIM Computer integrated manufacturing

CM Common-memory

CM1 Common-memory-area—1

CM2 Common-memory-area-2

CM3 Common-memory-area-3

Cnf Confirmation

C_szj Data-size on common-memory-area-1

C_Szp Data-size on common-memory-area-2

C_SZ3 Data-size on common-memory-area-3

DA Destination-address

DL- (as a prefix) data-link-

DLC Data-link connection

DLCEP Data-link connection endpoint

DLL Data-link layer

DLS Data-link service

DLSAP Data-link service access point

DLSDU DL-service-data-unit

DNA Destination-node-number

DNS Domain name seryice

FAL Fieldbus application layer

HMI Human-machine interface

H TYPE Header4type

ID Identifier

IEC Ifiternational Electrotechnical Commission

Ind thdication

IP Internet protocol

ISO tnternationat-Organizationfor-Standardization
LME Layer management entity

LSB Least Significant Bit

M_ADD Message-offset-address in the virtual-address-space
MAC Media Access Control

MAJ_VER FA-link protocol version: major-version

M_CTL Message-control

MFT Allowable-minimum-frame-interval-time
MIN_VER FA-link protocol version: minor-version

MSB Most Significant Bit

MSN Manufacturer's model name of a Type 26 node
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M_SZ Message-data-size in the virtual-address-space

M_RLT Message result

NDN Node name of Type 26 node

(O] Open Systems Interconnect

PDU Protocol data unit

PhL Ph-layer

PTP Point-to-Point

P_TYPE Protocol-type

RCT AHowabte-refresheyete-time

Req Request

RMT Refresh-cycle-measurement-time

Rsp Response

RT Real Time

SA Source-address

SAP Service access point

SDU Service data unit

SEQ Sequence-number

SNA Source-node-number

TCD Transaction code

TCP Transmission Control Protocol

T™W Token-watchdog

UDP User Datagram protocol

ULS Upper layer status

VDN Vendor code of the node

V_SEQ Version of sequence-number

3.4 |[Conventions

3.4.1 Overview

The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate
subclduse. EachyASE specification is composed of two parts, its class specification, gnd its
servicge specification.

The class'specification defines the attributes of the class. The attributes are accessiblg¢ from
instanices”of the class using the ASE services specified in 6.5 of this document. The ervice

specification defines the services that are provided by the ASE.

3.4.2 General conventions

This document uses the descriptive conventions given in ISO/IEC 10731.
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3.4.3

Conventions for class definitions

Class definitions are described using templates. Each template consists of a list of attributes
and services for the class. The general form of the template is shown below:

FAL ASE: ASE Name
CLASS: Class Name
CLASS ID: #
PARENT CLASS: Parent Class Name
ATTRIBUTES:
1 to) KeyAttribute: momerieteentifret
2 (o) Key Attribute: name
3 (m) Attribute: attribute name (values)
4 (m) Attribute: attribute name (values)
4.1 (s) Attribute: attribute name (values)
4.2 (s) Attribute: attribute name (values)
4.3 (s) Attribute: attribute name (values)
5 (c) 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)
SERV|CES
1 (o) OpsService: service name
2 (c) Constraint: constraint expression
2.1 (o) OpsService: service name
3 (m) MgtService: seryvice name

a) The "FAL ASE:" entry isthe name of the FAL ASE that provides the services for the

bejing specified.

b) The "CLASS:" entry-is the name of the class being specified. All objects defined usin
template are aniinstance of this class. The class may be specified by this document
a Yiser of thisydocument.

c) Thle "CLASS ID:" entry is a number that identifies the class being specified. This nun
unique-within the FAL ASE that provides the services for this class. When qualified
idegntity of its FAL ASE, it unambiguously identifies the class within the scope of thg

T

class

g this
or by

ber is
by the
FAL.

value "NULL" indicates that the class cannot be instantiated Class |Ds between

1 and

255 are reserved by this document to identify standardized classes. They have been
assigned to maintain compatibility with existing national standards. CLASS IDs between 256

an

d 2 048 are allocated for identifying user defined classes.

d) The "PARENT CLASS:" entry is the name of the parent class for the class being specified.
All attributes defined for the parent class and inherited by it are inherited for the class being
defined, and therefore do not have to be redefined in the template for this class.

NOTE The parent-class "TOP" indicates that the class being defined is an initial class definition. The parent class
TOP is used as a starting point from which all other classes are defined. The use of TOP is reserved for classes

defined

by this document.
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e) The "ATTRIBUTES" label indicate that the following entries are attributes defined for the
class.

1) Each of the attribute entries contains a line number in column 1, a mandatory (m) /
optional (o) / conditional (c) / selector (s) indicator in column 2, an attribute type label in

2)

3)

f) Th
1)
2)
3)
4)
3.4.4
3.4.4.
The s

descri

3.4.4.
Servid

ISO/IH
intera

This ¢

column 3, a name or a conditional expression in column 4, and optionally a

list of

enumerated values in column 5. In the column following the list of values, the default

value for the attribute may be specified.

Objects are normally identified by a numeric identifier or by an object name, or by both.

In the class templates, these key attributes are defined under the key attribute.
The line number defines the sequence and the level of nesting of the line. Each n

level is identified bv neriod. Nestina is used to snecify
PANL J = J

esting

i) fields of a structured attribute (4.1, 4.2, 4.3),

ii) attributes conditional on a constraint statement (5). Attributes may be man
(5.1) or optional (5.2) if the constraint is true. Not all optional atfributes r
constraint statements as does the attribute defined in (5.2),

iii) the selection fields of a choice type attribute (6.1 and 6.2).
e "SERVICES" label indicates that the following entries are services defined for the

An (m) in column 2 indicates that the service is mandataryfor the class, while
indicates that it is optional. A (c) in this column indicates that the service is condi
When all services defined for a class are defined as ‘eptional, at least one has
selected when an instance of the class is defined.

The label "OpsService" designates an operational‘service (1).
The label "MgtService" designates a management service (2).

The line number defines the sequence and\the level of nesting of the line. Each n
conditional on a constraint statement:

Conventions for service definitions
L General

brvice model, service primitives, and time-sequence diagrams used are entirely ak
ptions. Therefore, they'do not represent a specification for implementation.

p Service parameters

e primitives;\‘used to represent service user/service provider interactions
C 10731),/eonvey parameters that indicate information available in the user/pr
ction. In\any particular interface, not all parameters need be explicitly stated.

otument uses a tabular format to describe the component parameters of the s

al

Hatory
bquire

class.

an (0)
tional.
to be

esting

level is identified by period. Nesting within the list of services is used to specify services

stract

(see
bvider

ervice

primit

an—Th B-aEa-ra r at an IR acb—aron £ carii PUTECE T PO~ oot PIE ST
vEeo. TTHT paraiiitcliTlo Uidtl dpyplry tU TAUlT yruvupy UT STTVILT PInTmuuveo artc ot vut 1l

ables

throughout the remainder of this document. Each table consists of up to five columns, containing
the name of the service parameter, and a column each for those primitives and parameter-
transfer directions used by the service:

a) pa

rameter name,

b) request primitive (transmitted from the sender),

c) indication primitive (transmitted to the receiver),

d) response primitive (transmitted from the receiver), and

e) co

nfirm primitive (transmitted to the sender).
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One parameter (or part of it) is listed in each row of each table. Under the appropriate service
primitive columns, a code is used to specify the type of usage of the parameter on the primitive
and parameter direction specified in the column:

M parameter is mandatory for the primitive

U parameter is a User option, and can be provided or not depending on the dynamic
usage of the service-user. When not provided, a default value for the parameter is
assumed.

C parameter is conditional upon other parameters or upon the environment of the

service-user.

(blank)__parameter is never present

S parameter is a selected item.
Some|entries are further qualified by items in brackets. These may be

1) a parameter-specific constraint:

"(3)" indicates that the parameter is semantically equivalent to the parameter in the sgervice
primitive to its immediate left in the table, and

2) an|indication that some note applies to the entry:
"(m)" indicates that the following note "n" contains additiomal-information pertaining|to the

parameter and its use.

3.44.3 Service procedures

The pfocedures are defined in terms of:

o the interactions between application entities through the exchange of fieldbus Application
Prptocol Data Units, and

o the interactions between an application layer service provider and an application| layer
sefvice user in the same systemithrough the invocation of application layer sgrvice
primitives.

Thesd procedures are applicable™to instances of communication between systems [which
suppofrt time-constrained communications services within the FAL.

4 Cpncepts

The FAL is defined*as a set of object-oriented ASEs. Each ASE is specified in a separate
subclduse. Each"ASE specification is composed of three parts: the class definitiong, the
services and\the protocol specification. The first two are contained in this documenf. The
protodol spegification for each of the ASEs is defined in IEC 61158-6-26.

The fundamental concepis and templates Used to describe the application layer service in this
document follow IEC 61158-1, Clause 1.

The FAL defined in this document identifies a peer-based controller communications network
supporting a Common-memory model in 6.4 as well as client/server models.

5 Data type ASE

5.1 Overview

Fieldbus data types specify the machine independent syntax for application data conveyed by
FAL services. The FAL supports the definition and transfer of both basic and constructed data
types. Basic types are atomic types. Constructed types are types composed of basic types and
other constructed types.
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IEC 61158-1, 10.1 provides an overview of the data type ASE and the relationship between
data types, and is incorporated herein by reference.

Most basic types are defined from a set of ISO/IEC 8824 types (simple types):

e Basic types have a constant length;

e Two variations are defined, one for defining data types whose length is an integral number

of

octets, and one for defining data types whose length is bit;

e Some ISO/IEC 8824 types have been extended for fieldbus specific use (specific types).

Th
Const

e A

ey are defined as simple class subtypes.

ructed types are of strings, arrays and structures:

5tring shall be composed of an ordered set, variable in number, of homogeneously

typed

of the

fields.
within

fixed-length elements;
e Ar array shall be composed of an ordered set of homogeneously typed elements. There are
no| restrictions on the data type of array elements placed, but each element shall be
same type;
e A structure shall be made of an ordered set of heterogeneously typed elements called
Like arrays, this document does not restrict the data type of fields. However, the fields
a $tructure do not have to be of the same type.

Data

acconjplished by providing a new numeric id and supplyifyg values for the attributes defin
the ddta type class.

User dlata is transferred between applications by“the FAL protocol. All encoding and deq

is per
data t

ormed by the FAL user. The rules for encoding user data in FAL protocol data un
pe dependent. These rules are defined-in IEC 61158-6-26.

lypes are defined as instances of the data type,class. Defining new types shfall be

ed for

oding
ts are

itions

5.2 |Formal definition of data type objects
5.2.1 Data type class definitions
The data type class specifies'the root of the data type class tree. Its parent class "top" ind'|:cates
the top of the FAL class tree.- The general form of the template to describe the class defi
is shown below:

FAL ASE: DATA TYPE ASE

CLASS: DATA TYPE

CLASS ID: 5 (FIXED LENGTH & STRING), 6 (STRUCTURE), 12 (ARRAY)

PARENT,CLASS: TOP

ATTR|BUTES:

1 (o) Key Attribute: Data Type Numeric Identifier

2 (0) Key Attribute: Data Type Name

3 (m)  Attribute: Format (FIXED LENGTH, STRING, STRUCTURE, ARRAY)

4 (c) Constraint: Format = FIXED LENGTH | STRING

4.1 (m) Attribute: Octet Length

5 (c) Constraint: Format = STRUCTURE

5.1 (m) Attribute: Number of Fields

5.2 (m) Attribute: List of Fields

5.2.1 (0) Attribute: Field Name

5.2.2 (m) Attribute: Field Data Type

6 (c) Constraint: Format = ARRAY
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6.1 (m) Attribute: Number of Array Elements
6.2 (m) Attribute: Array Element Data Type

5.2.2 Attributes

Data type numeric identifier
This optional attribute identifies the numeric identifier of the related data type.

Data type name
This optional attribute identifies the name of the related data type.

Format
This mandatory attribute identifies the data type as a fixed-length, string, array, of data
structyre.

Octet|length
This donditional attribute defines the representation of the dimensions of the associatefl type
object. It is present when the value of the format attribute is "FIXED LENGTH" or "STRING".
For FIXED LENGTH data types, it represents the length in octets. For STRING data types, it
repregents the length in octets for a single element of a string.

Number of fields
This donditional attribute defines the number of fields in a structure. It shall be present{when
lue of the format attribute is "STRUCTURE".

fields
This donditional attribute is an ordered list of fields ‘contained in the structure. Each fljeld is
specifjed by its number and its type. Fields shall béynumbered sequentially from 0 (zero)|in the
order jn which they occur. Partial access to fields within a structure is supported by identifying
the figld by number. This attribute shall be \present when the value of the format attriqute is
"STRYCTURE".

Field hame
This donditional, optional attribute specifies the name of the field. It can be present when the
value [of the format attribute is "STRUCTURE".

Field data type
This conditional attribute specifies the data type of the field. It shall be present when the|value
of the[format attribute is"STRUCTURE?". This attribute can itself specify a constructed data type
either|by referencing a-constructed data type definition by its numeric id, or by embedging a
constijucted data type definition here. When embedding a description, the embedded-data-type
description shown below shall be used.

Number of array elements
This donditional attribute defines the number of elements for the array type. Array elements
shall helindexed starting at "0" through "n-1" where the size of the array is "n" elementg. This
attribute shall be present when the value of the format attribuie 1s "TARRAY™.

Array element data type

This conditional attribute specifies the data type for the elements of an array. All elements of
the array shall have the same data type. It shall be present when the value of the format attribute
is "ARRAY". This attribute can itself specify a constructed data type either by referencing a
constructed data type definition by its numeric id, or by embedding a constructed data type
definition here. When embedding a description, the embedded-data- type description shown
below shall be used.

Embedded data type description

This attribute is used to recursively define embedded data types within a structure or array. The
template below defines its contents. The attributes shown in the template are defined above in
the data type class, except for the embedded-data-type attribute, which is a recursive reference
to this attribute. It is used to define nested elements.
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ATTRIBUTES:

1 (m)  Attribute: Format (FIXED LENGTH, STRING, STRUCTURE, ARRAY)
2 (c) Constraint: Format = FIXED LENGTH | STRING
2.1 (m) Attribute: Data Type Numeric ID value

2.2 (m) Attribute: Octet Length

3 (c) Constraint: Format = STRUCTURE

3.1 (m) Attribute: Number of Fields

3.2 (m) Attribute: List of Fields

3.2.1 (m) Attribute: Embedded Data Type Description
4 (c) Constraint: Format = ARRAY

4.1 (m) Attribute: Number of Array Elements

4.2 (m) Attribute: Embedded Data Type Description

5.3 |FAL defined data types

5.3.1 Fixed length types
5.3.1.1 Boolean types
5.3.1.1.1 Boolean

FAL ASE: DATA TYPE ASE

CLASSS: DATA TYPE

CLASE ID: 5

PARENT CLASS: TOP

ATTRIBUTES:

1 Data Type Numeric Identifier = 1

2 Data Type Name = Boolean
Format = FIXED LENGTH

4.1 Octet Length

This data type expresses a Boolean data type with the values TRUE (non zero) and H

(zero)

5.3.1.1.2 BOOL

= 1

This IEC.61131-3 type is the same as Boolean.

ALSE
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5.3.1.2 BitString types

5.3.1.2.1 BitString8
FAL ASE: DATA TYPE ASE
CLASS: DATA TYPE
CLASS ID: 5
PARENT CLASS: TOP
ATTRIBUTES:
1 Data Type Numeric Identifier = 22
2 Data Typn Namao = Dith—ingQ
3 Format = FIXED LENGTH
5.1 Octet Length = 1

This t

5.3.1.
FAL A

CLASE:
CLASE ID:

PARE
ATTR

5.3.1.

This |

p.2 BitString16

pe contains 1 element of type BitString.

SE: DATA TYPE ASE
DATA TYPE
5
NT CLASS: TOP
BUTES:
Data Type Numeric Identifier = 23
Data Type Name = BitString16
Format = EIXED LENGTH
Octet Length = 2
p.3 WORD
EC 61131-3 type is the same as BitString16.

5.3.1.2.4 BitString32
FAL ASE: DATA TYPE ASE
CLASSS: DATA TYPE
CLASS ID: 5
PARENT CLASS: TOP
ATTRIBUTES:
1 Data Type Numeric Identifier = 24
2 Data Type Name = BitString32
3 Format = FIXED LENGTH
5.1 Octet Length = 4
5.3.1.2.5 DWORD

This IEC 61131-3 type is the same as BitString32.
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5.3.1.3 Numeric types
5.3.1.3.1 Floating Point types
5.3.1.3.1.1 Float32

FAL ASE: DATA TYPE ASE

CLASS: DATA TYPE

CLASS ID: 5

PARENT CLASS: TOP

ATTRIBUTES:

1 Data Type Numeric Identifier = 8

2 Data Type Name = Float32

3 Format = FIXED LENGTH

4.1 Octet Length 4

This type has a length of four octets. The format for float32 is that defined by ISO/IEC p0559
as single precision.

5.3.1.8.1.2 REAL

This IEC 61131-3 type is the same as Float32.

5.3.1.3.1.3 Float64

FAL ASE: DATA TYPE ASE

CLASSS: DATA TYPE

CLASE ID: 5

PARENT CLASS: TOP

ATTRIBUTES:

1 Data Type Numeric Identifier = 15

2 Data Type Name = Float64

3 Format = FIXED LENGTH
4.1 Octet Length = 8

This type hassalength of eight octets. The format for float64 is that defined by ISO/IEC 0559
as dolible precision.

5.3.1.8.2 Integer types

5.3.1.3.2.1 Integer8
FAL ASE: DATA TYPE ASE
CLASS: DATA TYPE
CLASS ID: 5
PARENT CLASS: TOP
ATTRIBUTES:
1 Data Type Numeric Identifier = 2
2 Data Type Name = Integer8
3 Format = FIXED LENGTH

4.1 Octet Length = 1


https://iecnorm.com/api/?name=a2116db065572b1a7189432cb612eb94

IEC 61158-5-26:2023 © |IEC 2023 - 29 -

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

5.3.1.3.2.2 SINT

This IEC 61131-3 type is the same as Integer8.

5.3.1.3.2.3 char

This data type is the same as Integer8.

5.3.1.3.2.4 Integer16

FAL ASE: DATA TYPE ASE

CLASSS: DATA TYPE

CLASS ID: 5

PARENT CLASS: TOP

ATTR|BUTES:

1 Data Type Numeric Identifier = 3

2 Data Type Name = Integer16
Format = FIXED LENGTH

4.1 Octet Length 2

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

5.3.1.8.2.5 INT

This IEC 61131-3 type is the same as Integer16.

5.3.1.8.2.6 Integer32

FAL ASE: DATA TYPE ASE

CLASSS: DATA TYPE

CLASE ID: 5

PARENT CLASS: TOP

ATTR|BUTES:

1 Data Type Numeric Identifier = 4

2 Data Type,Name = Integer32
Format = FIXED LENGTH

4.1 Qetet Length = 4

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

5.3.1.3.2.7 DINT
This IEC 61131-3 type is the same as Integer32.
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5.3.1.3.2.8 Integer64
FAL ASE: DATA TYPE ASE
CLASS: DATA TYPE
CLASS ID: 5
PARENT CLASS: TOP
ATTRIBUTES:
1 Data Type Numeric Identifier = 55
2 Data Type Name = Integer64
3 Format = FIXED LENGTH
4.1 Octet Length = 8

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

5.3.1.8.2.9 LINT
This I[EC 61131-3 type is the same as Integer64.
5.3.1.8.3 Unsigned types
5.3.1.8.3.1 Unsigned8
FAL ASE: DATA TYPE ASE
CLASE: DATA TYPE
CLASES ID: 5
PARENT CLASS: TOP
ATTR|BUTES:
1 Data Type Numeric Identifier = 5
2 Data Type Name = Unsigned8
3 Format = FIXED LENGTH
4.1 Octet Length = 1
This type is a binarynumber. The most significant bit of the most significant octet is g

used
length

5.3.1.

hs the most significant bit of the binary number; no sign bit is included. This type
of one octet:

3.3.2 USINT

This |

EFC.61131-3 type is the same as Unsigned8.

lways
has a
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5.3.1.3.3.3 Unsigned16

FAL ASE: DATA TYPE ASE

CLASS: DATA TYPE

CLASS ID: 5

PARENT CLASS: TOP

ATTRIBUTES:

1 Data Type Numeric Identifier = 6

2 Data Type Name = Unsigned16

3 Format = FIXED LENGTH
4.1 Octet Length = 2

This type is a binary number. The most significant bit of the most significantyéctet is 4
used as the most significant bit of the binary number; no sign bit is included. T his unsigne
has allength of two octets.

5.3.1.3.3.4 UINT
This I[EC 61131-3 type is the same as Unsigned16.

5.3.1.8.3.5 Unsigned32

FAL ASE: DATA TYPE ASE

CLASSS: DATA TYPE

CLASE ID: 5

PARENT CLASS: TOP

ATTRIBUTES:

1 Data Type Numeric Identifier = 7

2 Data Type Name = Unsigned32

3 Format = FIXED LENGTH
4.1 Octet Length = 4

This type is a binary number. The most significant bit of the most significant octet is 4
used @s the most significant bit of the binary number; no sign bit is included. This unsigne

has a

5.3.1.3.3.6 UDINT

This |

length of four octets.

Iways
d type

Iways
d type

FC.61131-3 type is the same as Unsigned32.
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5.3.1.3.3.7 Unsigned64

FAL ASE: DATA TYPE ASE

CLASS: DATA TYPE

CLASS ID: 5

PARENT CLASS: TOP

ATTRIBUTES:

1 Data Type Numeric Identifier = 56

2 Data Type Name = Unsigned64

3 Format = FIXED LENGTH
4.1 Octet Length = 8

This type is a binary number. The most significant bit of the most significantyéctet is glways
used as the most significant bit of the binary number; no sign bit is included. his unsignefd type
has allength of eight octets.

5.3.1.8.3.8 ULINT
This IEC 61131-3 type is the same as Unsigned64.

5.3.2 String types

5.3.2.1 BitString
FAL ASE: DATA TYPE ASE
CLASSS: DATA TYPE
CLASE ID: 5
PARENT CLASS: TOP
ATTR|BUTES:
1 Data Type Numeric Identifier = 14
2 Data Type Name = BitString
3 Format = STRING
5.1 Octet Length = 1ton

This sftring type s defined as a series of BitString8 elements.

5.3.2.2 OctetString

FAL ASE< DATA TYPE ASE
CLASS: DATA TYPE

CLASS ID: 5

PARENT CLASS: TOP

ATTRIBUTES:

1 Data Type Numeric Identifier = 10

2 Data Type Name = OctetString
3 Format = STRING
4.1 Octet Length = 1ton

An OctetString is an ordered sequence of octets, numbered from 1 to n. Octet 1 of the sequence
is referred to as the first octet. IEC 61158-6-26 defines the order of transmission.
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5.3.2.3 VisibleString

FAL ASE: DATA TYPE ASE

CLASS: DATA TYPE

CLASS ID: 5

PARENT CLASS: TOP

ATTRIBUTES:

1 Data Type Numeric Identifier = 9

2 Data Type Name = VisibleString
3 Format = STRING

4.1 Octet Length = 1ton

This type is defined as the ISO/IEC 646 string type.

5.4 |Data type ASE service specification

There|are no operational services defined for the type object.

6 Cpmmunication model specification

6.1 General

This document specifies the application layer service of Type 26 fieldbus essential fpr the
ISO/IEC/IEEE 8802-3 based FA Link network,.~which is incorporated as one df the
commpunication networks for the Real-Time Ethernet (RTE) defined in IEC 61784-2-21.

The Type 26 fieldbus meets the industrial-automation market objective of providing predictable
time deterministic and reliable time-critical data transfer and means, which allow co-exigtence
with non-time-critical data transfer-over the ISO/IEC/IEEE 8802-3 series communiciations
medium, for support of cooperation and synchronization between automation processes op field
devicgs in a real-time application® system. The term "time-critical" is used to represent the
presepce of a time-window, (within which one or more specified actions are required|to be
completed with some defined level of certainty.

This flocument specifies the Application layer service part of the protocol set ¢f the
commyunication profile"and/or of one or more communication profiles related to the common
family|of CPF 21;

6.2 |Protocol stack for Type 26 fieldbus

The application layer exploits the services of the data-link layer immediately below, in tefms of
the "three-layer" Fieldbus Reference Model which is based in part on the OSI Basic Reference
Model. The OSI reference model provides a layered approach to communications standards,
whereby the layers can be developed and modified independently. IEC 61158 specifies
functionality from top to bottom of a full OSI stack and, potentially, some functions for the users
of the stack.

Figure 1 shows the protocol stack for a Type 26 fieldbus, the OSI layers and the equivalent
layers in the IEC 61158 basic fieldbus reference model.

Functions of the intermediate OSI layers, layers 3 through 6, are consolidated into the
IEC 61158 data-link layer for a Type 26 fieldbus as the lower layer of the FA Link protocol. The
data-link layer is that of a general-purpose Ethernet with UDP (see IETF RFC 768), TCP (see
IETF RFC 793), IP (see IETF RFC 791) and Ethernet layer (see IETF RFC 894,
ISO/IEC/IEEE 8802-3) as the main components. Type 26 fieldbus utilizes that of the services
provided with a general-purpose Ethernet protocol suite.
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The data-link layer for Type 26 fieldbus shall specify a broadcast communication function as
the mandatory fundamental function of the lower layer, and any other main function is not
specified as mandatory for the lower layer protocol.

The application layer for Type 26 fieldbus is the main component of the FA Link protocol stack
and is specified as the upper layer of the FA Link protocol. The application layer is mapped
directly on the data-link layer.

Equivalent function of the OSI layer 5 and 6 are not used for a Type 26 fieldbus. Features
common to users of the fieldbus application layer are provided by the IEC 61158 application
layer to simplify user operation. This document defines the service elements and the services,

and theprotocotspetificatiom s defimed-mEC61+158-6-26-

6.3

OSl layer IEC 61158 layer
7 Application Application
6 Presentation null IEC 61158°5-26
5 Session null IEC 61158-6-26
Data-link
4 Transport
IETF RFC 768, (IETF RFC 793)
IETF RFC 791
3 Network IETF RFC 919, IETF RFC 922

(IETF RFC 792, IETF RFC 950)

IETF RFC 894
2 Data-link ISO/IEC/IEEE 8802-3 MAC
(IETF RFC 826)

Physical
1 Physical
ISO/IEC/IEEE 8802-3 Phy

Figure 1 — Protocol stack for Type 26 fieldbus

Overview of Type 26 communication model

Two types of communication service models are used in FAL Type 26; i.e. the cyclic data- and

the message.data-communication service models as follows:

a)

b)

Cyclic,'data communication service model:

Ccmmnninnl-ir\n arntden maodal uoina tha - o~ s
o rcatron Ve ot oSyt Tty P

common pseudo logical address among the Typ
is shown in Figure 2.

tribiitnd chaoarad \iptiial paAarm Ay, “ith a
o otC ST CC—v oo T CToTy— W

nodes over a Type 26 fieldbus network,

This communication service is performed periodically with the Unconfirmed Push-
Publisher/Subscriber type communications on a buffered AREP;

Message data communication service model:

Communication service model using the Unconfirmed/Confirmed Client/Server
communications with Push type on queued AREPSs is shown in Figure 3.
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Push
subscriber

A

Push Push

subscribar > pllhlishpr

Unconfirmed service request containing
published information

Push
subscriber <

IEC

Figure 2 — Unconfirmed Push-Publisher/Subsgcriber type interaction

Unconfirmed and confirmed servicewrequest

Y

Client Server
(requester) (responder)

>
l

Unconfirmed service replies and confirmed service response

IEC
Figure 3 — Unconfirmed/Confirmed Client/Server type interaction

6.4 |Cyclic data communication service with Common-memory

6.4.1 Overview

The FAL defined‘in this document identifies a peer based controller communications ne¢twork
supporting a.Common-memory model.

The T
contro 8 v v v d
(Programmable Logic Controllers), RCs (Robot Controllers), NCs (Numerical Controllers), FA
(Factory Automation) controllers, DCSs (Distributed Control systems), PCs (Personal
Computers) for the control purpose and the human-machine interfaces and so forth, in industrial
automation control systems in which a time-criticality for their data exchanges is required.

ype 26 fieldbus is applicable to a controller level network for efficiently executi

The communications between these field devices also requires simplicity in actual application
programming as well as the time-critical transfer of the control and state data required among
these field devices.

The Common-memory (CM) provides a function to share the control and state data seamlessly
across an industrial control network system.
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6.4.2 Common-memory: allocation to each node

The CM is a virtual common memory accessible with logically unique address across the
Type 26 nodes in a Type 26 fieldbus network, and the APs running over each Type 26 node
can handle the CM as a global common memory shared among the Type 26 nodes over the
Type 26 fieldbus network.

Cyclic-data transmission is used for refreshing and equalizing the contents of the CM among
the Type 26 nodes by means of a cyclic broadcasting performed at a constant rate after a
Type 26 node writes a data peace on a pre-allocated memory area of the CM for the Type 26
node.

Figurg 4 shows the CM which is composed of three memory areas; i.e. the common-mgmory-
area-1 (CM1), -2 (CM2) and -3 (CM3) with the memory size of 512 words, 8 192 werds and
1 048[576 words respectively. The total memory size of the CM is up to 1 057 280, word$. The
CM3 i the expansion of CM1 and CM2.

The memory area allocated to each node as the output/write area on the«GM1, CM2 and CM3
is deplendent on the implementation.

Any memory size in word boundary is allocable to each node ffom 0 (zero) to the maximum
space|size of the CM1 and/or CM2, and as of the CM3 from 0 (z€ro) to maximum 32 768 words
is allocable. The memory space allocation is designated with the memory size and the |head-
addregs. The memory space allocated to each node shall not overlap with each other. Apd the
allocated memory space is identical to the cyclic-data transmission area by the node.

to be [carried out by the node. The provision with the CM at each node is dependent ¢n the
implementation of each node, and it is applicable to a mixture system of the nodes with and
withoyt the CM.

In cage of total zero memory space allocated to.a‘node, it means no cyclic-data transn‘Fssion
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Common-memory-area 1 (CM1) Common-memory-area 2 (CM2)
MSB LSB MSB LSB
b15 b0 b15 b0
0x0000 0x0000

Head-address Memory space for Node #n ¢ Size

O0x01FF
Head-address ? Size

Ak PR B ST
IVIETTTOTY SPace (07 INOUe #11

Ox1FFF

Common-memory-area 3 (CM3)

MSB LSB
b15 b0
0x0000
Head-address Size
Memory space for Node #n
OxF FFFF
EC

Figure 4 — Common memory allocation

6.4.3 Data sharing among nodes.with the CM

The M, by means of the cyclic-data transmission performed at a constant rate, providgs the
data distribution/refreshing function to all Type 26 nodes in temporal and spatial coherenjcy, so
that epch node can share thesame data with each other and can make good use of thg data;
i.e. a memory space allacated to each node is a container for application data in generpl use
and provides flexibility(toyapply in a variety of industrial application processes.

In opgrational view-of the CM, the memory area in the CM allocated to a certain node ig used
as thg transmission area of the node by a cyclic-data transmission as a sender or a |Push-
publisher. Qnh.the other hand, as receiving nodes of the cyclic-data transmission or |Push-
subscflibers, the memory area of the sender node is used as a receiving area for the data from
the se|nder node.

Figure 5 shows the data sharing with the CM.

The memory area or the transmission area by a cyclic-data transmission, allocated on the CM,
shall not be overlapped with each other.

It is available for a node to use the CM only as the receiving area for other nodes. Figure 6
shows an example in which the node #01 is of reception only.

In the case of a node without the CM, all the receiving data by a cyclic-data transmission shall
be discarded. Figure 7 shows an example in which the node #01 is not the recipient or the Push-
subscriber.
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The CM3 is the expansion of the CM1 and CM2, and the Type 26 nodes with CM3 are available
for the data sharing on the CM3 among those nodes, and only the nodes with CM3 can send
out, receive the specific cyclic data frames or extended-cyclic-data frames to share the data on
the CM3 among those nodes. When a node without CM3 receives any extended-cyclic-data
frames, the extended-cyclic-data frame is discarded. Figure 8 shows the data sharing among
the node #02 without CM3 and the node #1, #05 with CM3 as an example.

CM CM CM CM

of of of of
Node #01 Node #02 Node #03 Node #04
(Transmit) (Receive) (Receive) (Receive)

. | | v
(Receive) (Transmit) (Receive) (Receive)
(Receive) (Receive) (Receive) b\Transmit)

O“
(Receive) (Recgve) (Tr}l&nit) (Receive)
IEC
Figure 5 — Data sharing with the CM
CM CM CM
of of of
Node #01 Node #02 Node #05
1
(Receive) (Receive) (Transmit)
|
(Receive) (Transmit) (Receive)
IEC

Figure 6 — Node #01 for reception only
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— 39 —
CM CM CM
of of of
Node #01 Node #02 Node #05
v 1
(Discard) (Receive) (Transmit)
v |
(Discard) (Transmit) (Receive)

IEC

Figure 7 — Node #01 without the CM

CM CM CM
of of of
Node #01 Node #02 Node #05
with CM3 without CM3 with CM3
A
|
cM1 (Receive) (Receive) (Transmit)
and
CM2 I
A 4 (Receive) (Transmit) (Receive)
A
v |
CM3 (Receive) (Discard) (Transmit)
NN
N\
o (Transmit) (Discard) (Receive)
A 4

IEC

Figure 8 — Data sharing among nodes with and without CM3

6.4.4 —CMdatatype

The data type applied to the CM is primarily based on the basic data type defined in Clause 5.
Using these data types, Array or Structure is built and applied.

6.5 ASEs
6.5.1 Overview of Type 26 ASEs

The FAL ASEs and their architectural relationships for Type 26 FAL are shown in Figure 9.
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Each ASE provides the services as follows:
a) The cyclic-data ASE provides the cyclic data communication service with Type 26 specific
common-memory defined in 6.4, and the cyclic-data transmission is performed at a constant
rate for updating the common-memory;

b) Message data ASE provides the message-data communication service between nodes and
the message-data transmission is performed on demand by the ALS-user in order to

intercommunicate between the APs running on remote nodes;

c)

The load measurement ASE provides services to conduct the start and the termination of
the communication load measurement on the target node, and provides the measurement
result containing the token holding time related and the general purpose communication
total

server
es of
top of

vents,
errors and the status changes of the nodes; manage network visible APOs acgessed
thjough the FAL.

FAL AP
A A A A A A
APOIASE
“—--- ¢—- [ —---- -~ - [€——  Serjice
Primjtives
> " Y Network
Cyclic-data 1] Messagedata |g_ Load General purpose management ‘
ASE measurement € -
ASE command server ASE
ASE
y y ASE ARASE
—---- ] - -——-- 4 _———— —---- [——  Sqvice
{V v Y Prirpitives
[ ARASE J
A A A A

Conveyance of APDUs by the AR ASE

v v v

IEC

Figure 9 — The structure of ASEs for Type 26 FAL

6.5.2 —Type26-specific conventions for FALservice commonparameters

The following Type 26 FAL service parameters are used commonly in the subclauses in which
the corresponding services are defined. The definitions for these service parameters are
provided herein, and are referred without the definitions throughout the remainder of this
document, otherwise extended definitions and/or additional information are provided to these
parameters in each case.

Argument
This parameter conveys the service specific parameters of the service request.

DNA
This parameter specifies the destination-node-number.

SNA
This parameter indicates the source-node-number.
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TCD

This attribute specifies the transaction identification to be used to convey the service and to

identify the context of the application relationship as well as the AREP.

AREP

This attribute indicates information for local identification of the AREP to be used to convey the

service and to identify the AR.

Result (+)

This selection type parameter conveys the service specific parameters of the service response,

and indicates that the service request is successfully carried out.

M_RLF
This parameter contains the message result by the responder. The value is:

"Success — Successfully completed”.

Result (-)
This sklection type parameter conveys the service specific parameters of theservice resy
and indicates that the service request is failed.

Error|info
This pgarameter conveys the error information on Result () of the-service response. The
ins:

— | "Failure — invalid requested parameter";

— | "Failure — service unimplemented";
— | "Failure — with other reason".

6.5.3 Cyclic-data ASE
6.5.3.1 Overview

The cjclic-data ASE represents the cy¢lic data communication service with common-m
in 6.4|and the cyclic-data transmissian is performed at a constant rate for updating the co
of the|CM.

6.5.3.2 Common memory-model class specification
6.5.3.2.1 Overview

The CM ASE providesthe write and read data services to/from the CM for the ALS-user in
to intgrcommunjecate between the APs running on remote nodes.

onse,

value

emory
htents

order
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6.5.3.2.2 Common memory class formal model
FAL ASE: CM ASE
CLASS: CM
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1 (0) Key Attribute: not used
2 (o) Key Attribute: TCD
3 (m) Attribute: State
4 (m)  Attribute: AREP
5 (m) Attribute: Network address
6 (m) Attribute: Node number
7 (m) Attribute: CM (Area 1, Area 2, Area 3)
8 (m)  Attribute: CM_SZ (Size 1, Size 2, Size 3)
9 (m) Attribute: Node status
SERV|CES:
1 (m) OpsService: Write
2 (m) OpsService: Send-CM
3 (m) OpsService:: Read
4 (m) OpsService: Update-memory
5 (m) OpsService: Get-buffer
6.5.3.2.3 Attributes
TCD

This dttribute specifies the transaction-identification to be used to convey the service and to

identify the context of the application.relationship as well as the AREP.

State

This gttribute indicates the current state of the CM ASE (FSPM) that is defined in dgtail in

IEC 61 158-6-26.
AREP,

This dttribute indicates’information for local identification of the AREP to be used to convgy the

service and to identify the AR.

Network address
This attribute identifies the network address of the node.

Node 'ntimber
This attribute identifies the node number of the node.

CM (Area 1, Area 2, Area 3)

This attribute identifies the common-memory-area-1, -2 and -3.

CM_SZ (Size 1, Size 2, Size3)

This attribute indicates the data-sizes of the common-memory-area-1, -2 and -3.

Node status
This attribute identifies the node status of this node.
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6.5.3.2.4 Services

Write

The Write request primitive is used by the ALS-user to update the content of the Common

memo

Send-

ry.
CM

The Send-CM request primitive is used by the ALS-user to put the updated local Common
memory data on the designated memory area to the send buffer and to send out the data out

of the

Read
The R

buffer as a publisher.

ad request primitive is used by the Al S-user to read the content of the Common memory.

Updat
The U
Comni
Get-b
The G

that c
data t

6.5.3.
6.5.3.
The s

e W
e Sqg
e Rg
e Up
o Gg

6.5.3.
6.5.3.
The W

6.5.3.
The s

e memory

on Memory area is updated.

Luffer

ne corresponding local Common memory of the subscriber.

B Service specification
3.1 Supported services

brvices provided by the CM ASE are as follows:

et-buffer request primitive is used by the ALS-user to get the data out’of the receive
pntains the updated Common memory data from a Push-publishefy.and to update wi

ite,

nd-CM,

ad,

date memory,

t-buffer.

B.2 Write

8.2.1 Service overview

rite service is Usgd by the ALS-user to update the content of the CM.
B.2.2 Service primitives

brvice parameters for each primitive are shown in Table 1.

pdate Memory indication primitive is used to notify the ALS-user that the)'designated

buffer
th this
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Table 1 — Write service parameters

Parameter name Req Cnf

Argument

C_AD M

C_Ssz M

Memory contents M
Result (+) S
Result (-) S

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

C_AD
This dttribute specifies the data-head-address on the common-memory area.

C_AD1
Thle data-head-address on common-memory-area-1..€/ AD1 is specified in combinatign with
C_Sz1.

C_AD2
Thle data-head-address on common-memory-area-2. C_AD2 is specified in combinatign with
C|Sz2.

C_AD3
Thle data-head-address on common-memory-area-3. C_AD3 is specified in combinatign with
C_SZ3.

C_Ssz
C_SZ|specifies the followings.

C_|Sz1
Thle data-size on eommon-memory-area-1. C_SZ1 is specified in combination with C| AD1.

Ccsz2
Thie data-size on common-memory-area-2. C_SZ1 is specified in combination with C[ AD1.

C_|Sz3
Tr]e data-size on common-memory-area-3. C_SZ3 is specified in combination with C{ AD3.

Memory contents
This parameter specifies the memory contents to write.

6.5.3.3.3 Send-CM
6.5.3.3.3.1 Service overview

The Send-CM service is used by the ALS-user to put the updated local Common memory data
on the designated memory area to the send buffer and to send the data out of the buffer as a
publisher.

6.5.3.3.3.2 Service primitives

The service parameters for each primitive are shown in Table 2.
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Table 2 — Send-CM service parameters

Parameter name Req Cnf
Argument
TCD M M (=)
AREP M M
C_AD M M (=)
C_Ssz M M (=)
Memory contents M

Result (+) S
Result (-) S
Error Info

C_AD

Refer[to 6.5.3.3.2.2.

C_sz

Refer to 6.5.3.3.2.2.

6.5.3.3.4 Read

6.5.3.3.4.1 Service overview

The Read service is used by the ALS-user to‘tead the content of the CM.

6.5.3.8.4.2 Service primitives

The service parameters for each primitive are shown in Table 3.

Table 3 — Read service parameters

Parameter name Req Cnf
Argument
C_AD M
C_Sz M
Result (+) S

Memory contents

Result (-) S

Error Info

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

C_AD
Refer to 6.5.3.3.2.2.

C_sz
Refer to 6.5.3.3.2.2.
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ry contents

This parameter is the contents read from the common memory.

6.5.3.3.4.3 Service procedure

The ALS-user issues Read request primitive to the CM ASE, and the ASE returns the memory
contents at the designated location on the CM.

6.5.3.3.5 Update memory

6.5.3.3.5.1 Service overview

The Update memory service informs the ALS-user that the contents of the CM at the desig

target

6.5.3.8.5.2 Service primitives

The service parameters for this service are shown in Table 4.

C_AD
Refer

C_Sz
Refer

Mema
This p

o Cd
6.5.3.
6.5.3.
The G

memory are updated.

Table 4 — Update memory service parameters

Parameter name Ind

Argument
C_AD M
C_sz M
Memory status code M

to 6.5.3.3.2.2.

to 6.5.3.3.2.2.

ry status code
arameter indicates the status of the CM.

ntents-updated
B.6 Get«buffer
8.6.1 Service overview

et-buffer request primitive is used by the ALS-user to get the data out of the receive

nated

buffer

that c

pntains the updated Common memory data from a Push-publisher, and to update wi

th this

data the corresponding local Common memory of the subscriber.

6.5.3.3.6.2 Service primitives

The service parameters for each primitive are shown in Table 5.
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Table 5 — Get- buffer service parameters

Parameter name Req Cnf

Argument

Result (+)
C_AD
C_Ssz

Memory status code

g2 |»

C_AD
Refer

C_sz
Refer

Mema
This p

Mema
This p

6.5.4
6.5.4.

Messa

Memory contents

(¢)]

Result (-)

Error Info

to 6.5.3.3.2.2

to 6.5.3.3.2.2

ry status code
arameter indicates the status of the CM

ry contents
arameter is the contents read from the common memory.

Message data ASE

( Overview

and the message-data transmission is performed on demand by the ALS-user in or

interc

bmmunicate between the/APs running on remote nodes.

The message-data transmission is of Unconfirmed/Confirmed Client/Server mode

Push/
type c

Pull types, and.supports one to N Unconfirmed Push type as well as one-to-one o
ommunicationservice.

ge data ASE provides the message-data communication service between nodes |n 6.3,

der to

with
 Peer
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6.5.4.2 Message data model class specification

6.5.4.2.1 Message data class formal model
FAL ASE: Message-data ASE
CLASS: Message data
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1 (o) Key Attribute: not used
2 Fa) Koy-Attribute: TCh
3 (m) Attribute: State
4 (m) Attribute: AREP
5 (m) Attribute: Network address
6 (m) Attribute: Node number
7 (m) Attribute: Common memory space (Area 1, Area 2, Area 3)
8 (m) Attribute: Virtual-address-space (Byte block area, Word block area)
9 (m) Attribute: Node status
10 (m) Attribute: List of node management information parameters
11 (m) Attribute: Network management information
12 (m)  Attribute: SEQ number list (TX-SEQ, RX-SEQ)
13 (m) Attribute: V_SEQ version (TX-V_SEQ{RX< V_SEQ)
14 (m) Attribute: Log data memory area
SERV|CES:
1 (o) OpsService: Byte block read
2 (0) OpsService: Byte block wrife
3 (o) OpsService:: Word block-read
4 (o) OpsService: Word, bleck write
5 (m) OpsService: Network parameter read
6 (o) OpsService: Network parameter write
7 (0) OpsService; Stop command
8 (0) OpsService” Operation command
9 (m) OpsService: Profile read
10 (o) QpsService: Transparent message
11 (my OpsService: Log data read
12 (m) OpsService: Log data clear
13 (m) OpsService: Message-return
14 (0) OpsService: Vendor specific message
15 (0) OpsService: Set remote node configuration parameter
16 (0) OpsService: Read remote participating node management information parameter
17 (0) OpsService: Read remote node management information parameter
18 (o) OpsService: Read remote node setting information parameter
19 (m) OpsService: Extended network parameter read
20 (0) OpsService: Extended network parameter write
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6.5.4.2.2 Attributes

TCD
This attribute specifies the transaction identification to be used to convey the service and to
identify the context of the application relationship as well as the AREP.

State
This attribute indicates the current state of the Message data ASE (FSPM) that is defined in
detail in IEC 61158-6-26.

AREP
This attribute indicates information for local identification of the AREP to be used to convey the
service_and to identify the AR

Network address
This dttribute identifies the network address of the node.

Node |[number
This attribute identifies the node number of the node.

List of node management information parameters
This dttribute identifies the parameters list of the node management information of the npdes.

List of Network management information
This afttribute identifies the parameters listof the Network management information of the|node.

List of SEQ number (TX-SEQ, RX-SEQ)
This attribute identifies the list of the"sequence number for data-transmission and -reception of
the ngdes.

V_SEQ version (TX-V_SEQ, RX- V_SEQ)
This dttribute indicates the.version of sequence number for data-transmission and -reception.

Log data memory area

| node

from other nodes.

Byte block write
The Byte block write request primitive is used to write the byte-block-data to a target node from
other nodes.

Word block read
The Word block read request primitive is used to read out the Word-block-data of a target node
from other nodes.

Word block write
The Word block write request primitive is used to write the Word-block-data to a target node
from other nodes.


https://iecnorm.com/api/?name=a2116db065572b1a7189432cb612eb94

- 50 - IEC 61158-5-26:2023 © |IEC 2023

Network parameter read
The Network parameter read request primitive is used to retrieve the Network parameters of a
target node from other nodes.

Extended network parameter read
The Extended network parameter read request primitive is used to retrieve the extended
network parameters of a target node from other nodes.

Network parameter write
The Network parameter write request primitive is used to write the Network parameters to a
target node from other nodes.

E xte ndedTretwork parameterwrite

The Extended network parameter write request primitive is used to write the extended neLtwork
paramieters to a target node from other nodes.

Stop command
The Sfop command request primitive is used to set a target node to the STQF’state from| other
nodes|.

Operation command
The Olperation command request primitive is used to set a target node to the OPERATION state
from qther nodes.

Profilp read
The Profile read request primitive is used to retrieve the Rrofile data of a target node fron] other
nodes|.

Transjparent message
The Tfansparent message request primitive is used4o send out a user-defined-service mejssage
to other nodes.

Log data read
The Lpg data read request primitive is used to retrieve the Log data of a target node fron| other
nodes|.

Log data clear
The Lpg data clear request pfimitive is used to clear the Log data of a target node from| other
nodes|.

Message return
The message return‘request primitive is used to conduct the message-data transmissign test
with a| procedure ¢hat the target node sends back the received message data to the inifiating
node.

The Vendor'specific message request primitive is used to request the vendor specific mejssage
to othér'nodes

Vench specific message

Set remote node configuration parameter
The Set remote node configuration parameter request primitive is used to set the node
configuration parameters to other nodes.

Read remote participating node management information parameter
The Read remote participating node management information parameter request primitive is
used to read the participating node management information parameters of other nodes.

Read remote node management information parameter
The Read remote node management information parameter request primitive is used to retrieve
the node management information parameters of other nodes.

Read remote node setting information parameter
The Read remote node setting information parameter request primitive is used to retrieve the
node setting information parameters of other nodes.
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6.5.4.3 Service specification

6.5.4.3.1 Supported services

The services provided by the Message data ASE are as follows:

° By
° By

te block read service,
te block write service,

¢ Word block read service,

e Word block write service,

o Ngtwork parameter read SeTviCE,

e E
e Ne¢

ended network parameter read service,

twork parameter write service,

e Extended network parameter write service,

e St
e Op
e Pr
e Tr
e Lo
e Lo
o Mg
e Vs
e Sd
e R
e Reg
e Re
6.5.4.
6.5.4.
The B
node.
The b

of BY]

bp command service,

eration command service,

bfile read service,

bnsparent message service,

g data read service,

g data clear service,

ssage return service,

ndor specific message service,

t remote node configuration parameter;

ad participating remote node management information parameter,
ad remote node management information parameter,

ad remote node setting infegmation parameter.
3.2 Byte block read service

8.2.1 Service overview

bit ad

jréss. Figure 10 shows the virtual-address-space.

yte block read service is used by the ALS-user to read out the byte-block-data of a

te-block-data is on the virtual-address-space which is a virtual memory space com
[E/Unsigned8 data array, and of which element is accessible with the pseudo logig

target

posed
al 32-
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LSB

Byte-block
(Unsigned8 [n])

M_SZ

OXFFFF FFFF

B.2.2 Service primitives

Figure 10 — Virtual-address-space for Byte block

brvice parameters for this service are shown in Table 6.

Table 6 — Byte block read service parameters

IEC

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M

M_ADD M M (=) M (=) M (=)

M_Sz M M (=) M (=) M (=)
Result (+) S S (=5)

Data M (=)

M_RL{ M M (=)
Result (-) S S (=)

Error info M
NOTE—Fhe-method-by-which-a-conrfirm-primitive-is-correlated-with-its-corresponding
preceding request primitive is a local matter. See 1.2.

M_ADD
This parameter specifies the offset address of the target byte block.

M_SZ

This parameter specifies the size of the target byte block.

Data

This parameter contains the value of the target byte block.
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6.5.4.3.3 Byte block write service
6.5.4.3.3.1 Service overview

The Byte block write service is used by the ALS-user to write the byte-block-data to the virtual-
address-space on a target node. The virtual-address-space is defined in 6.5.4.3.2.

6.5.4.3.3.2 Service primitives

The service parameters for this service are shown in Table 7.

Table 7 — Byte block write service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M

M_ADD M M (=) M (=) M (=)

M_Sz M M &) M (=) M (=)

Data M M (=)
Result (+) S S (=)

M_RLT M M (=)
Result (=) S S (=)

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

M_ADD
This parameter specifies'the offset address of the target byte block.

M_Sz
This parameter.specifies the size of the target byte block.

Data
This parameter contains the value to the target byte block.

6.5.4.3.4 Word block read service
6.5.4.3.4.1 Service overview

The Word block read service is used by the ALS-user to read out the Word-block-data of a
target node.

The Word-block-data is on the virtual-address-space which is a virtual memory space composed
of WORD/Unsigned16 data array, and of which element is accessible with the pseudo logical
32-bit address. Figure 11 shows the virtual-address-space.
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MSB LSB
b15 b0

0x0

M_ADD —

Word block
(Unsigned16 [n])

OxFFFF FFFF
IEC
Figure 11 — Virtual-address-space for Word block
6.5.4.8.4.2 Service primitives
The service parameters for this service are shown in Table 8.
Table 8 — Word block read service parameters
Parameter name Req Ind Rsp Cnf
Argument
DNA M M
SNA M M (=) M M
TCD M M (=) M
AREP M M M
M_ADD M M (=) M (=) M (=)
M_SZ M M (=) M (=) M (=)
Result (+) S S (=)
Data M M (=)
M_RLT M M (=)
Result (-) S S (=)
Error info M M
MﬁTE Tha mafhnA lv\ h nln 3 (‘r\nf“rm "r:m:t. o m r\r\rrn|d|‘nﬂ “th :to hnrrabpnnding
preceding request pr|m|t|ve is a local matter. See 1.2.

M_ADD
This parameter specifies the offset address of the target word block.

M_Sz
This parameter specifies the size of the target word block.

Data
This parameter contains the value of the target word block.
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6.5.4.3.5
6.5.4.3.5.1

Word block write service

Service overview

— 55 —

The Word block write service is used by the ALS-user to write the Word-block-data to the virtual-
address-space of a target node. The virtual-address-space is defined in 6.5.4.3.4.

6.5.4.3.5.2 Service primitives

The service parameters for this service are shown in Table 9.

Table 9 — Word block wrif . I

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M

M_ADD M M (=) M (=) M (=)

M_Sz M M &) M (=) M (=)

Data M M (=)
Result (+) S S (=)

M_RLT M M (=)
Result (=) S S (=)

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

M_ADD
This parameter specifies'the offset address of the target word block.

M_Sz
This parameter.specifies the size of the target word block.

Data
This parameter contains the values to the target word block.

6.5.4.3.6 Network parameter read service

6.5.4.3.6.1 Service overview

The Network parameter read service is used by the ALS-user to retrieve the Network
parameters of a target node.

6.5.4.3.6.2 Service primitives

The service parameters for this service are shown in Table 10.
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Table 10 — Network parameter read service parameters

Data
This p|

Ng
Th

Ve
Th

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
RESUTt () S S (=)

M_RLT M (=)

Data M M (=)
Result (=) S s/ (=)

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

arameter contains the values of the target networkparameters read from the target

de name of the node (NDN)
is parameter indicates the node name by the-end user.

ndor code of the node (VDN)
is parameter indicates the vendor code of the node by the vendor.

Manufacturer model name of the node (MSN)

Th

Ar
Th

is parameter indicates the manufacturer model name of the node.

ea 1 data head address (C_AD1)
is parameter indicates the data-head-address on common-memory-area-1.

Area 1 data size (C~SZ1)

Th

Ar
Th

is parameter indicates the data-size on common-memory-area-1.

ea 2 datahead address (C_AD2)
is parameter indicates the data-head-address on common-memory-area-2.

A

a 2 data size (C_SZ2)

This.parameter indicates the data-size on common-memory-area-2.

Token watchdog time (TW)

Th

is parameter indicates the observation time period for the token circulation.

Allowable minimum frame interval time (MFT)
This parameter indicates the allowable-minimum-frame-interval-time for the message-data

IEC 61158-5-26:2023 © |IEC 2023

node.

transmission.

FA link status (LKS)

This parameter indicates the link-status.

Protocol type (P_TYPE)

This parameter indicates the protocol-type.

Upper layer status (ULS)

This parameter indicates the upper-layer status.
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Allowable refresh cycle time setting value (RCT)
This parameter indicates the value of the allowable-refresh-cycle-time.

— 57—

Refresh cycle measurement time—current value (RMT_current)

This parameter indicates the current measurement value of the refresh-cycle-time.

Refresh cycle measurement time—-maximum value (RMT_maximum)
This parameter indicates the maximum measurement value of the refresh-cycle-time.

Refresh cycle measurement time—minimum value (RMT_minimum)
This parameter indicates the minimum measurement value of the refresh-cycle-time

6.5.4.8.7

6.5.4.8.7.1 Service overview

The extended network parameter read service is used by the ALS-user to retrieye’'the ext
netwofrk parameters of a target node.

6.5.4.83.7.2

The service parameters for this service are shown in Table 11.

Service primitives

Extended network parameter read service

Table 11 — Extended network parameter read*service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
Result (+) S S (=)

M_RLT M (=)

Data M M (=)
Result (<) S S (=)

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

ended

Data

This parameter contains the values of the target extended network parameters read from the

target node.

Area 3 data head address (C_AD3)

This parameter indicates the data-head-address on CM3.

Area 3 data size (C_SZ3)

This parameter indicates the data-size on CM3.
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Network parameter write service

Service overview
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The Network parameter write service is used by the ALS-user to write the Network parameters
to a target node.

6.5.4.3.8.2

Service primitives

The service parameters for this service are shown in Table 12.

Data
This parameter contains the value of the network parameters to the target node.

Table 12 — Network parameter write service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M

Data M M (=)
Result (+) S S (=)

M_RLT M M (=)
Result (=) S S (=)

Error info M M
NOTE The method by which a copfirm primitive is correlated with its corresponding
preceding request primitive is a.local matter. See 1.2.

Sdtting parameter(flags

Thiis parameter designates the options.
— | O0x01: Setlonly both of the data-head-address and the data-size for CM area-1 anfl -2;
— | 0x02:°Set only the node name (NDN);
— | 0x03} Set all parameters.
Area-1 data head address (C_AD1)
ghesg?ta-head-address on common-memory-area-1. C_AD1 is specified in combination with

Area 1 data size (C_SZ1)
The data-size on common-memory-area-1. C_SZ1 is specified in combination with C_AD1.

Area 2 data head address (C_AD2)
The data-head-address on common-memory-area-2. C_AD2 is specified in combination with
C_Sz2.

Area 2 data size (C_SZ2)
The data-size on common-memory-area-2. C_SZ1 is specified in combination with C_AD1.

Node name of the node
This parameter indicates the node name by the end user.
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6.5.4.3.9 Extended network parameter write service
6.5.4.3.9.1 Service overview

The Extended network parameter write service is used by the ALS-user to write the extended
network parameters to a target node.

6.5.4.3.9.2 Service primitives

The service parameters for this service are shown in Table 13.

Table 13 — Fxtended network parameter write service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M

Data M M (=)
Result (+) S S (=)

M_RLT M M (=)
Result (=) S S (=)

Error info M M
NOTE The method by which a copfirm primitive is correlated with its corresponding
preceding request primitive is a.local matter. See 1.2.

Data
This parameter contains the value of the extended network parameters to the target nod

W

Setting parameter flag
Thiis parameter desighates the option.
— | Ox01: Set-only both of the data-head-address and the data-size on CM3.

Area 3 data)head address (C_AD3)
Thle datasfead-address on CM3. C_ADS3 is specified in combination with C_SZ3.

Area’3 data size (C_SZ3)
The data-size on CM3. C_SZ3 is specified in combination with CAD3.

6.5.4.3.10 Stop command service
6.5.4.3.10.1 Service overview

The Stop command service is used by the ALS-user to set a target node to the STOP state.

6.5.4.3.10.2 Service primitives

The service parameters for this service are shown in Table 14.
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Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
RESUTt () S S (=)

M_RLT M M (=)
Result (-) S S(=)

Error info M

NOTE The method by which a confirm primitive is correlated with its ¢orresponding

preceding request primitive is a local matter. See 1.2.

8.11

8.11.1

8.11.2

Operation command service

Service overview

Service primitives

Table 15 — Operation command service parameters

prvice parameters for this serviceare shown in Table 15.

Dperation command service is used by thé. ALS-user to set a target node
ATION state.

Parameter/name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

FCD M M (=) M

AREP M M M
Resuit(F) © (5)

M_RLT M M (=)
Result (-) S S (=)

Error info M M

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

preceding request primitive is a local matter. See 1.2.

o the
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6.5.4.3.12 Profile read service

6.5.4.3.12.1 Service overview

The Profile read service is used by the ALS-user to retrieve the Profile data of a target node.

The profile data to be retrieved is the device profile data for the devices of other nodes to
interconnect and to be interoperable with other devices over the Type 26 fieldbus network.

NOTE The contents of the device profile data depends on each device and the device’s vendor.

6.5.4.3.12.2 Service primitives

The service parameters for this service are shown in Table 16.

Table 16 — profile read service parameters

Parameter name Req Ind Rsp enf

Argument

DNA M W

SNA M M (=) M M

TCD M M (=) M

AREP M M M
Result (+) S S (=)

M_RLT M M (=)

Data M M (=)
Result (-) S S (=)

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

Data
This parameter contains_the values of the device profile data for the device of the target

Nﬁtwork parameters
Thlis parametertcontains the values of the target network parameters read from the
node.

Node-name of the node (NDN)
This_parameter indicates the node name by the end user.

node.

target

—Vendorcode of the mode(VDN)
This parameter indicates the vendor code of the node by the vendor.

Manufacturer model name of the node (MSN)
This parameter indicates the manufacturer model name of the node.

Area 1 data head address (C_AD1)
This parameter indicates the data-head-address on common-memory-area-1.

Area 1 data size (C_SZ1)
This parameter indicates the data-size on common-memory-area-1.

Area 2 data head address (C_AD2)
This parameter indicates the data-head-address on common-memory-area-2.
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Area 2 data size (C_SZ2)
This parameter indicates the data-size on common-memory-area-2.

Token watchdog time (TW)
This parameter indicates the observation time period for the token circulation.

Allowable minimum frame interval time (MFT)
This parameter indicates the allowable-minimum-frame-interval-time for the message-
data transmission.

FA link status (LKS)
This parameter indicates the link-status.

Protocol type (P_TYPE)
This parameter indicates the protocol-type.

Upper layer status (ULS)
This parameter indicates the upper-layer status.

Allowable refresh cycle time setting value (RCT)
This parameter indicates the value of the allowable-refresh-cycle-time.

Refresh cycle measurement time—current value (RMT_(current)
This parameter indicates the current measurement valug/of the refresh-cycle-timg.

Refresh cycle measurement time-maximum value-(RMT_maximum)
This parameter indicates the maximum measurement value of the refresh-cycle-time.

Refresh cycle measurement time—-minimum value (RMT_minimum)
This parameter indicates the minimum me&asurement value of the refresh-cycle-timme

Snstem parameters
is parameter represents the management information to identify the device as follqws:

Common parameters
This parameter identifies the<foellowings:
— Version of the dévice profile common specification;
— System parameter ID;
— System parameter revision number;
— System_parameter revision date;
— Deyice type;
—Wendor name;
—)" Product name.

Device specific parameters
This parameter identifies the device specific item.

— Device-specific parameter ID

Communication object information
This parameter represents the object information with which other devices can access the
resource objects within the device.

Information on resource object

This parameter represents the connection identification between the resource object and
the virtual address to be used for the Byte block read/write and the Word block read/write
services provided with the message-data ASE.
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Information on status and mode
This parameter identifies which status exists, how the status is visible, whether an

d how

the mode is controllable in relation to the Stop/Start services provided with the message-

data ASE.

Information on downloading and uploading

This parameter identifies which program or data is uploadable and downloadable, and

how they are uploaded or downloaded.

Implementation of message services
This parameter identifies which service of the message-data ASE is applicable.

This parameter identifies whether and how the transparent message service is-pro

Information on security
This parameter identifies whether and how the security measure is proyided.

Implementation of the log data read service
This parameter identifies which measurement item is provided and-retrievable w
communication load measurement service.

B.13  Transparent message service
B.13.1 Service overview

ransparent message service is used by the ALS:user to send a user-defined-s
ge to a target node. The ALS-user of other nodés shall send out the response usi
pbarent message service according to their pre~defined procedure.

B.13.2 Service primitives

brvice parameters for this service:are shown in Table 17.

Table 17 — Transparent message service parameters

vided.

th the

ervice
ng the

Parameter name Req Ind Cnf

Argument

DNA M

SNA M M (=)

TCD M M (=)

AREP M M

Transmission mode M M (=)

Data U U (=)
Result (+) S

M_RLT
Result (-) S

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

Transmission mode
This parameter specifies the transmission mode; i.e. Point-to-Point (PTP) or Broadcast (BCT).
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Data
This parameter contains the user data.

6.5.4.3.14 Log data read service
6.5.4.3.14.1 Service overview

The Log data read service is used by the ALS-user to retrieve the Log data of a target node.

6.5.4.3.14.2 Service primitives

The service parameters for this service are shown in Tabhle 18

Table 18 — Log data read service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M (=) M
Result (+) S S

M_RLT M

Data M M
Result () S S

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

Data
This parameter containsithe value of the Log data transferred from the target node.

Table|19 shows the\log data items.

Table 19 — Log data items

Data item Value Data type Usage
¥gtpa\1llacount of transmission over the Roll-over binary counter value of 32-bit length UDINT m
Total count of transmission error UDINT m

over the TSAP Roll-over binary counter value of 32-bit length

Total count of transmission error Roll-over binary counter value of 32-bit length UDINT °
over the Ethernet

Additional information 1 Related additional information UDINT[3] o]
$gt:|ljcount of reception over the Roll-over binary counter value of 32-bit length UDINT m
Total count of reception error over . . UDINT m
the TSAP Roll-over binary counter value of 32-bit length

Total count of reception error over UDINT o]

the Ethernet Roll-over binary counter value of 32-bit length
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Data item

Value

Data type

Usage

Additional information 2

Related additional information

UDINTI3]

Total count of the token sent out
since the measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the cyclic-data frame
sent out since the measurement
starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the one-to-one
message-data frame sent out since
the measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the one-to-n message-

UDINT

data ffame sent out since the
measyrement starts

Roll-over binary counter value

of 32-bit length

Total gount of the extended-cyclic-
data ffame sent out since the
measyrement starts

Roll-over binary counter value

of 32-bit length

UDINT

Additipnal information 3

Related additional information

UDINT

Total gount of the token frame
received since the measurement
starts

Roll-over binary counter value

of 32-bit length

UDINT

Total ¢ount of the cyclic-data frame
received since the measurement
start

Roll-over binary counter value

of 32<bit length

UDINT

Total gount of the one-to-one
messgge-data frame received since
the mg¢asurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total gount of the one-to-n message-
data ffame received since the
measyrement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total gount of the extended-cyclic-
data ffame received since the
measyrement starts

Roll-over;binary counter value

of 32-bit length

UDINT

Additipnal information 4

Related additional information

UDINT

Total ¢ount of errors in receiving the
cyclic{data frame since the
measyrement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total gount of the cyclic-dataframe
received with CM address (size error
since fhe measurement §tarts

Roll-over binary counter value

of 32-bit length

UDINT

Total gount of the cyelic-data frame
received with fraglent number error
since fhe measudrement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total gountof the cyclic-data frame
receiveddwith’total fragment count
error g§ince’the measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the cyclic-data frame
received with block size error since
the measurement starts

Roll-over binary counter value

of 32-bit length.

UDINT

Elapsed time since the measurement
starts when the error is detected in
receiving cyclic-data frame

sec.
Roll-over binary counter value
The unitis 1 s.

of 32-bit length.

UDINT

Total count of errors in receiving the
extended-cyclic-data frame since the
measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the extended-cyclic-
data frame received with CM3
address size error since the
measurement starts

Roll-over binary counter value

of 32-bit length

UDINT
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Data item

Value

Data type

Usage

Total count of the extended-cyclic-
data frame received with fragment
number error since the measurement
starts

Roll-over binary counter value

of 32-bit length

UDINT

(o]

Total count of the extended- cyclic-
data frame received with total
fragment count error since the
measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the extended-cyclic-
data frame received with block size
error since the measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Elaps¢d time since the measurement
starts |when the error is detected in
receivjng extended-cyclic-data frame

sec.
Roll-over binary counter value
The unitis 1 s.

of 32-bit length.

UDINT

Total gount of the message-data
frame|retransmitted since the
measyrement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total gount of the message-data
frame|retransmitted over the retry
countg since the measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Elaps¢d time since the measurement
starts \when the maximum refresh-
cycle fime occurred last

sec.
Roll-over binary counter value
The unitis 1 s.

of 32-bitlength.

UDINT

Additipnal information 6

Related additional information

UDINT[3]

Total ¢ount of errors in reception of
the me¢ssage-data frame since the
measyrement starts

Roll-over binary counterdvalue

of 32-bit length

UDINT

Total gount of the message-data
frame|received with sequence
numbér error since the measurement
starts

Roll-over binary ‘counter value

of 32-bit length

UDINT

Total gount of the message-data
frame|retransmitted with same
sequepce number since the
measyrement starts

Roll-over binary counter value

of 32-bit length

UDINT

Elaps¢d time since the measuremeént
starts [when receiving message-data
framelis in error

sec.
Roll-over binary counter value
The unitis 1 s.

of 32-bit length.

UDINT

Additipnal information 7

Related additional information

UDINTI[2]

Total gount of the ACK\error since
the me¢asurement staris

Roll-over binary counter value

of 32-bit length

UDINT

Total gount of the ACK error with
wrong|versioh.number of sequence
numbeér since/the measurement
starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the ACK error with
wrong sequence number since the
measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the ACK error with
wrong node number since the
measurement starts

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the ACK error with
wrong TCD since the measurement
starts

Roll-over binary counter value

of 32-bit length

UDINT

Additional information 8

Related additional information

UDINTI[7]

Total count of the duplicated token
frame error since the measurement
start

Roll-over binary counter value

of 32-bit length

UDINT

Total count of the token discarded
since the measurement starts

Roll-over binary counter value

of 32-bit length

UDINT
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Tptal count of the token reissued Roll-over binary counter value of 32-bit length UDINT m
since the measurement starts
Elapsed time since the measurement | sec. UDINT o)
starts when the token is discarded Roll-over binary counter value of 32-bit length.

The unitis 1 s.
Elapsed time since the measurement | sec. UDINT o
starts when the token reissued last Roll-over binary counter value of 32-bit length.

The unitis 1 s.
Total.count of the token holding time Roll-over binary counter value of 32-bit length UDINT 0
out since the measurement starts
Total gount of the token-watchdog- UDINT o
time dut since the measurement Roll-over binary counter value of 32-bit length
starts
Elaps¢d time since the measurement | sec. UDINT o
starts [when the token watchdog time Roll-over binary counter value of 32-bit length.
out ogcurred last The unitis 1 s.
Maximjum time of the token holding us UDINT o]
time sjnce the measurement starts Roll-over binary counter value of 32-bit length.

The unitis 1 ys.
Minimpm time of the token holding us UDINT o]
time sjnce the measurement starts Roll-over binary counter value of 32pit-fength.

The unitis 1 ps.
Elaps¢d time since the measurement | sec. UDINT o]
starts when the maximum token Roll-over binary counter valué of 32-bit length.
holding time occurred last The unitis 1 s.

sec. UDINT o]
Elapséd time in operation state Roll-over binary ceunter value of 32-bit length.

The unitis 1 s.
Elaps¢d time since the measurement | sec. UDINT o)
starts |when the token holding time Roll-over binary counter value of 32-bit length.
out odgcurred last The unit@s 1 s.
Total 1ount of being in waiting frame Roll-over binary counter value of 32-bit length UDINT m
recepfion state
Tthl “ou.nt of entering in Roll-over binary counter value of 32-bit length UDINT m
participating state
Total pount of entering in dropging Roll-over binary counter value of 32-bit length UDINT m
out state of the node
Total gount of entering in dropping . . UDINT m
out sthte with the token skipped Roll-over binary counter value of 32-bit length
Total pount of entéring in dropping Roll-over binary counter value of 32-bit length UDINT m
out state of othér nodes
Elaps¢d tinfé since the measurement | sec. UDINT o]
starts Jof¢he-token-holding-time Roll-over binary counter value of 32-bit length.
measyremeént The unitis 1 s.
Total count of the token frames UDINT o
received during the measurement of Roll-over binary counter value of 32-bit length
the token-holding time
Reserved 0x0 UDINT[3] -
Measurement time elapsed since the | sec. UDINT o]
sender log measurement starts Roll-over binary counter value of 32-bit length.

The unitis 1 s.
Partmpa}hon node related Related data on participation nodes UDINTIn] °
information
IP 1 Sender IP address 1 BitString32 o]
INPur1nber of the frame reception from Roll-over binary counter value of 32-bit length UDINT °
IP 2 Sender IP address 2 BitString32 o
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Data item Value Data type Usage

|NPu2mber of the frame reception from Roll-over binary counter value of 32-bit length UDINT °
IP 3 Sender IP address 3 BitString32 o
ll\lpu3mber of the frame reception from Roll-over binary counter value of 32-bit length UDINT 0
IP 4 Sender IP address 4 BitString32 o]
INPuLnber of the frame reception from Roll-over binary counter value of 32-bit length UDINT °
IP 5 Sender IP address5 BitString32 o]
INPusmber of the frame reception from Roll-over binary counter value of 32-bit length UDINT °
IP 6 Sender IP address 6 BitString32 o
INPu6mber of the frame reception from Roll-over binary counter value of 32-bit length WPINT 0
IP7 Sender IP address 7 BitString32 o
|NPu7mbar of the frame reception from Roll-over binary counter value of 32-bit length UDINT 0
IP 8 Sender IP address 8 BitString32 o]
ll\lpusmbar of the frame reception from Roll-over binary counter value of\32-bit length UDINT °
IP 9 Sender IP address 9 BitString32 o]
INPugmber of the frame reception from Roll-over binary counter value of 32-bit length UDINT °
IP 10 Sender IP address 10 BitString32 o
I'\IPUTOb pr of the frame reception from Roll-over binary counter value of 32-bit length UDINT 0
Vendqr specific items Items-dependent on implementation UDINT[n] -
NOTE| In the usage column, "m" denotes "mandatory" and "o" denotes "optional".

6.5.4.3.15 Log data clear service

6.5.4.8.15.1 Serviceoverview

The Lpg data clearservice is used by the ALS-user to clear the Log data of a target nodg.

6.5.4.8.15.2 Service primitives

The sgrvice parameters for this service are shown in Table 20.
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Table 20 — Log data clear service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M C

SNA M M (=) C M

TCD M M (=) C

AREP M M C

Transmission mode M M (=) C
Result (+) C S

M_RLT C M
Result (-) C S

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

Transmission mode

This p

6.5.4.
6.5.4.

The M
test tg
data t

6.5.4.

The s

arameter specifies the transmission mode:

Point-to-Point (PTP);
Broadcast (BCT).

B.16 Message return service
B.16.1 Service overview

essage return service is used by the ALS-user to conduct the message-data transm
a target node with a procedure that the target node sends back the received me
D the initiating node.

B.16.2 Service-primitives

prvice parameters for this service are shown in Table 21.

ission
ssage
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Table 21 — Message return service parameters

Data
This p

Parameter name Req Ind Rsp Cnf

Argument
DNA M M
SNA M M (=) M M
TCD M M (=) M
AREP M M M
Data M M (=) M (=)

Result (+) S S
M_RLT M M
Received Data M M

Result (-) S S
Error info M M

NOTE The method by which a confirm primitive is correlated/with'its corresponding

preceding request primitive is a local matter. See 1.2.

arameter contains the value of the test data to send out.

Received data

This p

6.5.4.
6.5.4.

The V|
messd

6.5.4.
The s

arameter contains the value of the received data to send back.

B.17 Vendor specific message(service
8.17.1 Service overview

endor specific message. service is used by the ALS-user to request the vendor s
ge to a target node.

B.17.2 Service primitives

brvice parameters for this service are shown in Table 22.

pecific
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Table 22 — Vendor specific message service parameters

Parameter name Req Ind Rsp Cnf

Argument
DNA M C
SNA M C M
TCD M M (=) C
AREP M M C
Transmission mode M M (=)

VDN ™ M=) T M=)
SCODE M M (=) C M (=)
Data M M (=)

Result (+) C SA=)
M_RLT C M (=)
Data c M (=)

Result (-) C S (=)
Error info C M

NOTE The method by which a confirm primitive jsycofrelated with its corresponding

preceding request primitive is a local matter. See'{.2.

Transjmission mode
This parameter specifies the transmission mode:
— | Point-to-Point (PTP);
— | Broadcast (BCT).
VDN
This parameter indicates the vendor code of the node.

SCODOE
This parameter indicates’'the vendor specific subcode.

Data
This parameter-contains the message to be exchanged.

6.5.4.8.18._) Set remote node configuration parameter

6.5.4.3.18.1 SEervice overview

The Set remote node configuration parameter service is used by the ALS-user to set the node
configuration parameters to other nodes.

6.5.4.3.18.2 Service primitives

The service parameters for this service are shown in Table 23.
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Table 23 — Set remote node configuration parameter service parameters

Parameter name Req Ind Rsp Cnf

Argument
DNA M M
SNA M M (=) M M
TCD M M (=) M
AREP M M M
Data M M (=)

Result (+) S S (=)
M_RLT M M (=)
Data values M M%)

Result (-) S S (=)
Error info M M

NOTE The method by which a confirm primitive is correlated/with'its corresponding

preceding request primitive is a local matter. See 1.2.

Data

This garameter contains the values to be set to the ndde configuration parameters of ajtarget

node.

Table[24 shows the data elements and the node'configuration parameters to be set to the|target

node.

Table 24 — Data elements and Node configuration parameters

The unitis 100 ps.

Parameter name Description Value Datg type
Updat flag 2 Flag to controlthe update of each parameter - C_AD 1, C_AD2, C_SZ1 BitStfing16
and C_SZ2: Update or
Not;
— NDN: Update or NOT;
— TW: Update or NOT;
— MFT: Update or NOT;
NDN Node name by the end user ASCII character string chaf[10]
C_ADft Data-head-address on common-memory 0 to Ox1FF UINT
area 1
C_Sz1 Data-size on common-memory area 1 0 to 512 UINT
C_AD2 Data-head-address on common-memory 0x0 to Ox1 FFF UINT
area 2
C_Sz2 Data-size on common-memory area 1 0to 8192 UINT
T™W Observation time period for the token 1 to 255. USINT
circulation The unit is 1 ms.
MFT Allowable minimum frame interval time 0 to 50. USINT

parameters.

a8 This parameter is conveyed to the target node and is not one of the parameters of the node configuration
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Data values

73—

This parameter contains the parameter values completed to set up to the node configuration

parameters of the target node.

6.5.4.3.19

6.5.4.3.19.1 Service overview

Read remote participating node management information parameter

The Read remote participating node management information parameter service is used by the
ALS-user to retrieve the participating node management information parameters of other nodes.

6.5.4.3-19.2  Service primitives

The service parameters for this service are shown in Table 25.

Table 25 — Service parameters of Read remote participating
node management information parameter service

Parameter name Req Ind Rsp, Cnf

Argument
DNA M M
SNA M M (=) M M
TCD M M=) M
AREP M M M
Node number M M (=)

Result (+) S S (=5)
M_RLT M M (=)
Data M M (=)

Result (-) S S (=)
Error info M M

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

Node |[number

This parameter-specifies the target node number.

Data

This batameter—contains—the—values
Haette—GcoRtaHRs— e —aHHesS

of the narticinating
o+— paHeHaHARG

node——manaaement inford
RO RaRageehit—h+eH

parameters transferred from the target node.

ation

Table 26 shows the participating node management information parameters transferred from

the target node.


https://iecnorm.com/api/?name=a2116db065572b1a7189432cb612eb94

- 74 - IEC 61158-5-26:2023 © |IEC 2023

Table 26 — Participating node management information parameters

Parameter Description Value Data type
name
Node_number | Node number 1 to 254 UINT
ULS Upper layer status consists of the operating — Operating state: "RUN" or BitString16
state and the error information. "STOP"
— Error information:
— "NORMAL" or NOT;
— "WARNING" or NOT;
— "ALARM" or NOT;
— Error_ID
C_ADft Data-head-address on common-memory 0 to Ox1FF UINT
area 1
C_Sz Data-size on common-memory area 1 0to 512 UINT
C_ADp Data-head-address on common-memory 0x0 to Ox1 FFF UINT
area 2
C_Szp Data-size on common-memory area 1 0to 8 192 UINT
RCT Allowable-refresh-cycle-time 0 to 65 535. UINT
The unitis 1 ms,
T™W Observation time period for the token 1 to 255. UINT
circulation The unit is(lyms.
MFT Allowable minimum frame interval time 0 to 50. UINT
Therunitis 100 ps.
LKS FA link status consists of: ="Overlapped_CM_area" or NOT; | BitStfing16
<~ "CM_Set_up_Comp" or NOT;
— "Overlapped_CM_area" state flag; > "CM Data F\J/;“d.. (fr NOT:
- "CM_Set_up_Qomp" state flag; _ "Upp_er_La_yer_inactivity" or
— "CM_Data_Valid" state flag; NOT:
— "Upper_Layer_inactivity" state flag; — "Communication invalid" or
— "Communication_invalid" state flags NOT: -
- "In_Ring" state flag —"In R’ing" or NOT.

6.5.4.8.20 Read remote node:management information parameter
6.5.4.8.20.1 Service overview

The Rlead remote node. management information parameter service is used by the ALS-yser to
retrieje the node mapagement information parameters of other nodes.

6.5.4.8.20.2 Service primitives

The servicesparameters for this service are shown in Table 27.
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Table 27 — Read remote node management information parameter service parameters

Data
This
transf

Table

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
RESUTt () S S (=)

M_RLT M M (=)

Data M M (=)
Result (=) S g/ (=)

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

parameter contains the values of the node /management information pararn
erred from the target node.

28 shows the node management informationsparameters transferred from the target

heters

node.
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Table 28 - Node management information parameters

Parameter Description Value Data type
name
Node_number | Node number 1 to 254 UINT
C_AD1 Data-head-address on common-memory 0 to Ox1FF UINT
area 1
C_Sz1 Data-size on common-memory area 1 0 to 512 UINT
C_AD2 Data-head-address on common-memory 0x0 to Ox1 FFF UINT
area 2
C SZ_ Data-siza-on-commoen mnmnry araa-d 01581092 Ll T
ULS Upper layer status consists of the operating — Operating state: "RUN" or BitStfing16
state and the error information. "STOP"
— Error information:
— "NORMAL" or NOT;
— "WARNING" or NOT;
— "ALARM" or NOT;
— Error_ID
T™W Observation time period for the token 1 to 255. UINT
circulation The unit is 1 ms,
MFT Allowable minimum frame interval time 0 to 50. UINT
The unit is(100 us.
VDN Vendor code of the node ASCII character string chaf[10]
MSN Manufacturer model name of the node ASEIl character string chaf[10]
NDN Node name by the end user ASCII character string chaf[10]
P_TYPE Protocol type 0x80: Fixed value UINT
LKS FA link status consists of: — "Overlapped_CM_area" or NOT; | BitStfing16
— "CM_Set_up_Comp" or NOT;
— "Overlapped_CM_area" state flag; _"CM Data F\J/_a“d" (fr NOT:
- CM_Set_up_C_omp state flag; _ "Upp_er_La_yer_inactivity" or
— "CM_Data_Valid" state flag; NOT:
— "Upper_Layer_inactivity" state flag; — "Communication invalid" or
— "Communication_invalid! state flag; NOT -
—"In_Ring" state flag. —"In_Ring" or NOT.
Node |status Status of this node consists of: — "Duplicate_Node" or "NOT"; BitStfing16
) — "Overlapped_CM_area" or
— "Duplicate_Node_address" state flag; "NOT":
— "Overlapped\CM_area" state flag; —"TW ti’mer expired” or "NOT";
- "TW_timey_ expired" state flag; — "Wait for recv" or "NOT": ’
~ "Wait_for’recv" state flag; — "Invalid_Initialize_Para" or
— "Invalid_Initialize_Para" state flag. "NOT".
Node [class Node class identification 0x3: Fixed value UINT
6.5.4.8:29 Read remote node setting information parameter
6.5.4.3.21.1 Service overview

The Read remote node setting information parameter service is used by the ALS-user to retrieve
the node setting information parameters of other nodes.

6.5.4.3.21.2

Service primitives

The service parameters for this service are shown in Table 29.
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Table 29 — Read remote node setting information parameter service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
RESUTt () S S (=)

M_RLT M M (=)

Data M M (=)
Result (=) S s/ (=)

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

Data

This plarameter contains the values of the node setting information parameters transferrefd from

the tafget node.

Table|30 shows the node setting information parameters transferred from the target node¢.

Table 30 — Node setting information parameters

Parameter name Description Value Datd type

C_AD{l Data-head-address on common-memory 0 to Ox1FF UINT
area 1

C_Sz Data-size on eommon-memory area 1 0to 512 UINT

C_ADp Data-head=address on common-memory 0x0 to Ox1 FFF UINT
area 2

C_Szp Data-size on common-memory area 1 0to 8 192 UINT

TW Observation time period for the token 1 to 255. UINT
circulation The unitis 1 ms.

MFT Allowable minimum frame interval time 0 to 50. UINT

The unit is 100 ps.
NDN Node name by the end user ASCII character string chalr[10]

6.5.5 Load measurement ASE

6.5.5.1 Overview

The load measurement ASE provides services to conduct the start and the termination of the
communication load measurement on the target node, and provides the measurement result
containing the token holding time related and the general purpose communication load related
statistical information on that node available for analyzing the total communication load

condition over the Type 26 fieldbus network.



https://iecnorm.com/api/?name=a2116db065572b1a7189432cb612eb94

- 78— IEC 61158-5-26:2023 © IEC 2023

6.5.5.2 Load measurement class formal model

FAL ASE: Load measurement ASE

CLASS: Load measurement

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1 (o) Key Attribute: not used

2 (o) Key Attribute: TCD

3 (m) Attribute: State

4 (m)  Attribute: AREP

4.1 (m) Attribute: Type (TCP, UDP)

5 (m) Attribute: Network address

6 (m) Attribute: Node number

7 (m) Attribute: SEQ

8 (m) Attribute: Virtual-address-space (Byte block area, Word bloek-area)

9 (m) Attribute: Log data memory area

SERV|CES:

1 (m) OpsService: Start TK holding time measurement

2 (m) OpsService: Terminate TK holding time measurement

3 (m) OpsService:: Start GP_Comm sender log

4 (m) OpsService: Terminate GP_Comm sender‘log
6.5.5.2.1 Attributes
TCD

This dttribute specifies the transaction-identification to be used to convey the service and to

identify the context of the application.relationship as well as the AREP.

State

This dttribute indicates the current state of the Message data ASE (FSPM) that is defiped in

detail |in IEC 61158-6-26.

AREP,

This dttribute indicates’information for local identification of the AREP to be used to convgy the

service and to identify the AR.

Type [TCP,.UDP)
This dttribute identifies the protocol type of TCP or UDP.

Network-address
This attribute identifies the network address of the node.

Node number
This attribute identifies the node number of the node.

SEQ

This attribute represents the sequence number and the value is used to determine whether a
receiving message has been previously received and is redundant.

Virtual-address-space (Byte block area, Word block area)
This attribute identifies the Virtual-address-space of Byte block and Word block areas.

Log data memory area

This attribute indicates the memory area information in which the log data is stored.
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6.5.5.2.2 Services

Start TK-holding-time measurement
The Start TK-holding-time measurement request primitive is used to request the start of the
token-holding-time measurement to the target node.

Terminate TK holding time measurement
The Terminate TK-holding-time measurement request primitive is used to request the
termination of the token-holding-time measurement to the target node.

Start GP_Comm sender log
The Start GP_Comm sender log request primitive is used to request the start of the General
purpose-communication-sender log measurement to the target node

Terminate GP_Comm sender log
The Terminate GP_Comm sender log request primitive is used to request the termination|of the
Genetal purpose-communication-sender log measurement to the target node.

6.5.5.8 Service specification
6.5.5.3.1 Supported services
The service provided by the Load measurement ASE is as follows:

o Start TK-holding-time measurement,

e Terminate TK holding time measurement,
e Start GP_Comm sender log,

e Terminate GP_Comm sender log.

6.5.5.8.2 Start TK-holding-time measurement
6.5.5.3.2.1 Service overview

The Start TK-holding-time measurement service is used by the ALS-user to request the gtart of
the token-holding-time measurement’to a target node.

6.5.5.8.2.2 Service primitives

The service parameters-fer this service are shown in Table 31.

Table.31 - Start TK-holding-time measurement service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
Result (+) S S (=)
Result (-) S S (=)

Error info M M
NOTE The method by which a confirm primitive is correlated with its corresponding
preceding request primitive is a local matter. See 1.2.
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6.5.5.3.3 Terminate TK holding time measurement
6.5.5.3.3.1 Service overview

The Terminate TK-holding-time measurement service is used by the ALS-user to request the
termination of the token-holding-time measurement to a target node.

6.5.5.3.3.2 Service primitives

The service parameters for this service are shown in Table 32.

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
Result (+) S S (=)

Data M M (=)
Result (-) S S (=)

Error info M M
NOTE The method by which a confirm primitive is correlated with its corresponding
preceding request primitive is a localimatter. See 1.2.

Data
This parameter contains the measurement result transferred from the target node.

Table[33 shows the measurement result transferred from the target node.
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Table 33 — Token-holding-time measurement result

Measurement item Value Data type
TK_Discarded_count: Total count of the token discarded Roll-over binary counter value of 32- UDINT
since the measurement starts bit length
TK_Discarded_time: Elapsed time since the measurement sec. UDINT
starts when the token is discarded The unitis 1 s.

TK_Reissued_count: Total count of the token reissued Roll-over binary counter value of 32- UDINT
since the measurement starts bit length
TK_Reissued_time: Elapsed time since the measurement sec. UDINT
starts when the token reissued last The unitis 1 s.
TK-hlq_timeout_count: Total count of the token holding Roll-over binary counter value of 32- UOINT
time out since the measurement starts bit length
TK-hlqd_timeout_time: Elapsed time since the measurement | sec. UOINT
starts [when the token holding time out occurred last The unitis 1 s.
TW_timeout_count: Total count of the token-watchdog-time | Roll-over binary counter valué-of 32- UOINT
out sifice the measurement starts bit length
TW_tineout_time: Elapsed time since the measurement sec. UOQINT
starts |when the token watchdog time out occurred last The unitis 1 s.
Max_TK_hld_time: Maximum time of the token holding time | us UOQINT
since [he measurement starts The unitis 1 @ds.
Min_TIK_hld_time: Minimum time of the token holding time us UOINT
since fhe measurement starts The unit is-1 pys.
Max_time: Elapsed time since the measurement starts sec: UOINT
when fhe maximum token holding time occurred last The unitis 1 s.
Mtimef Elapsed time since the measurement starts of the sec. UOINT
tokendholding-time measurement The unitis 1 s.
TK_refceive_count: Total count of the token frames Roll-over binary counter value of 32- UOQINT
received during the measurement of the token-holding time | bit length
Max_RFC_time: Elapsed time since the measurement sec. UOINT
starts jwhen the maximum refresh-cycle time.occurred last The unitis 1 s.
Cyclic| frame_count: Total count of receijving the cyclic- Roll-over binary counter value of 32- UOINT
data ffame since the measurement stafts bit length
Cyclic| frame_Error_count: Total count of errors in . UOINT

. : . Roll-over binary counter value of 32-
receivjng the cyclic-data frame,since the measurement .

bit length
starts
Cyclic| frame_Error_time: Etapsed time since the UQINT
) ) - sec.

measyrement starts when-the error is detected in receiving -

) The unitis 1 s.
cyclic{data frame
Messgge_frame_ count: Total count of errors in reception Roll-over binary counter value of 32- UOINT
of the|messagexdata frame since the measurement starts bit length
Messgge” frame_Error_time: Elapsed time since the sec UOINT
measyrement starts when receiving message-data frameis | 2/ °° ...,

in error

6.5.5.3.4 Start GP_Comm sender log

6.5.5.3.4.1 Service overview

The Start GP_Comm sender log service is used by the ALS-user to request the start of the
GP_Comm sender log measurement to a target node.

6.5.5.3.4.2 Service primitives

The service parameters for this service are shown in Table 34.
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Table 34 — Start GP_Comm sender log service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
RESUTt () S S (=)
Result (=) S S (=)

Error info M M
NOTE The method by which a confirm primitive is correlated with its corrgsponding
preceding request primitive is a local matter. See 1.2.

B.5 Terminate GP_Comm sender log
3.5.1 Service overview

erminate GP_Comm sender log service is used by\the ALS-user to request the termi
GP_Comm sender log measurement to a targetinode.

B.5.2 Service primitives

brvice parameters for this service aresshown in Table 35.

Table 35 — Terminate GP_Comm sender log service parameters

hation

Parameter:-name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
Result (+) S S (=)

Data vt M=)
Result (-) S S (=)

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

This parameter contains the measurement result transferred from the target node.
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Table 36 shows the measurement result transferred from the target node. The measurement
result contains the numbers of reception of the general purpose communication data frames
from the senders with the source IP addresses. The GP_Comm sender log service provides the
log for the first 10 events of the reception from each sender.

Table 36 — GP_Comm sender log measurement result

Measurement item Value Data type
Mtime: Measurement time elapsed since sec UDINT
the measurement starts The unitis 1 s.
IP 1 Sender IP address 1 BitString32
Numbgr of the frame reception from IP 1 Roll-over binary counter value of 32-bit length UDINT
IP 2 Sender IP address 2 BitStr|ng32
Numbgr of the frame reception from IP 2 Roll-over binary counter value of 32-bit length UDINT
IP 3 Sender IP address 3 BitStr|ng32
Numbgr of the frame reception from IP 3 Roll-over binary counter value of 32-bit length UDINT
IP 4 Sender IP address 4 BitStr|ng32
Numbgr of the frame reception from IP 4 Roll-over binary counter value of 32=bit length UDINT
IP 5 Sender IP address5 BitStr|ng32
Numbgr of the frame reception from IP 5 Roll-over binary counter yalue of 32-bit length UDINT
IP 6 Sender IP address 6 BitStr|ng32
Numbgr of the frame reception from IP 6 Roll-over binary counter value of 32-bit length UDINT
IP 7 Sender IP address 7 BitStr|ng32
Numbgr of the frame reception from IP 7 Roll-over bihary counter value of 32-bit length UDINT
IP 8 Sender [P address 8 BitStr|ng32
Numbgr of the frame reception from IP 8 Roll-over binary counter value of 32-bit length UDINT
IP 9 Sender IP address 9 BitStr|ng32
Numbgr of the frame reception from IP,9 Roll-over binary counter value of 32-bit length UDINT
IP 10 Sender IP address 10 BitStr|ng32
Numbgr of the frame receptioniyfrom IP 10 Roll-over binary counter value of 32-bit length UDINT

6.5.6 Networksmanagement ASE
6.5.6.1 Overview

The N|etwork management ASE provides services to access Type 26 APO attributes; modijfy the
APO instances; configure the nodes; inform the status report on the unexpected evenis, the
errors and the status changes of the nodes; manage network visible APOs accessed through
the FAL.
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6.5.6.2 Network management model class specification

6.5.6.2.1 Network management class formal model
FAL ASE: Network management ASE
CLASS: NM
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1 (0) Key Attribute: not used
2 (o) Koy-Attribute: faln)
3 (m) Attribute: State
4 (m) Attribute: AREP
5 (m) Attribute: Network address
6 (m) Attribute: Node number
7 (m) Attribute: Common memory space (Area 1, Area 2)
8 (m) Attribute: Virtual-address-space (Byte block area, Word block area)
9 (m) Attribute: Node status
10 (m) Attribute: List of node management information parameters
11 (m) Attribute: Network management information
12 (m)  Attribute: SEQ number list (TX-SEQ, RX-SEQ)
13 (m) Attribute: V_SEQ version (TX-V_SEQ{RX< V_SEQ)
14 (m) Attribute: Log data memory area
SERV|CES:
1 (m) OpsService: Set configuration parameter
2 (m) OpsService: Read node mahagement information parameter
3 (m) OpsService:: Read participating node management information parameter
4 (m) OpsService: Read, network management information parameter
5 (m) OpsService: Read message sequence number management information
6 (m) OpsService: Read node status
7 (o) OpsServicei: Reset node
8 (0) OpsService” Set network address
9 (m) OpsService: Register
10 (m) QpsService: Event
11 (my) OpsService:: Activate/Deactivate measurement
12 (m) OpsService: Get log data

6.5.6.2.2 Attributes

TCD
This attribute specifies the transaction identification to be used to convey the service and to
identify the context of the application relationship as well as the AREP.

State
This attribute indicates the current state of the Message data ASE (FSPM) that is defined in
detail in IEC 61158-6-26.

AREP
This attribute indicates information for local identification of the AREP to be used to convey the
service and to identify the AR.
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Network address
This attribute identifies the network address of the node.

Node number
This attribute identifies the node number of the node.

Common memory space (Area 1, Size 1, Area 2, Size 2)
This attribute identifies the common-memory-area-1 and -2.

Virtual-address-space (Byte block area, Word block area)
This attribute identifies the Virtual-address-space of Byte block and Word block areas.

Node

This attribute identifies the node status of this node.

List of node management information parameters
This dttribute identifies the parameters list of the node management information(of the n

Network management information
This afttribute identifies the parameters list of the Network management ifformation of the

SEQ number list (TX-SEQ, RX-SEQ)
ttribute identifies the sequence number list for the data-transmission and -rec
n other nodes.

V_SEQ version (TX-V_SEQ, RX- V_SEQ)
This gttribute indicates the version of sequence number for the data-transmissio
-reception between other nodes.

Log data memory area
This gttribute indicates the memory area information in which the log data is stored.

6.5.6.2.3 Services

nfiguration parameter
et configuration parameter reguest primitive is used to set up the node configy
parameters to the node.

Read [node management information parameter
The Read node management information parameter request primitive is used to get the
of the|[node managementinformation parameters of the node.

Read |participating.node management information parameter

The Read partigipating node management information parameter request primitive is u
read qut the values of the participating node management information parameters of the
participating:ih the Type 26 fieldbus network.

bdes.

node.

eption

n and

ration

alues

sed to
hodes

Read [network management information parameter

The Read network management information parameter request primitive is used to read out the

network common operating state.

Read message sequence number management information

The Read message sequence number management information request primitive is used to

read out the message sequence number management information of the node.

Read node status
The Read node status request primitive is used to read out the node status of the node.

Reset node
The Reset node request primitive is used to reset other nodes.

Set network address

The Set network address request primitive is used to set the network address to the node.
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ter

The Register request primitive is used to enroll the AREP to be associated between the services
and the UDP/TCP connection.

Event

The Event indication primitive is used to notify the NM-user about certain events or errors in
the node.

Activate/Deactivate measurement

The Activate/Deactivate measurement request primitive is used to activate or deactivate the

comm

unication load measurement.

Get Id
The G

6.5.6.
6.5.6.
The s

e S¢
e Rsg
e Re
e Rsg
e Re

g data

B Service specification
3.1 Supported services
brvices provided by the NM ASE are as follows:

t configuration parameter service,

ad node management information parameter service,

ad participating node management information parameter service,
ad network management information parameter-service,

ad message sequence number managementinformation service,

¢ Rgad node status service,

e Rgset node service,

e Sdt network address,

e Rdgister,

o Event,

o Agdtivate/Deactivate measUrement,

e G4t log data.

6.5.6.8.2 Set configuration parameter

6.5.6.3.2.1 Service overview

The Sgt configuration parameter service is used by the NM-user to set up the node configy
paranjeters to the node. The configuration parameters specify the operational condition
node.

et log data request primitive is used to get the values of the log data on the log.dat3

6.5.6.3.2.2 Service primitives

The service parameters for this service are shown in Table 37.

area.

ration
of the
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Table 37 — Service parameters for Set configuration parameter

Parameter name Req Cnf

Argument

Parameter name M

Desired value M
Result (+) S
Resurt (—)

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

Parameter name
This parameter identifies the target configuration parameters to be 'set.

Desired value
This parameter contains the values of the target configuration, parameters to be set.

Table |38 shows the configuration parameters and the~yalues to be set.

Table 38 — Configuration parameters

Parameter name Description Value Datq type
Node [number Node number 1 to 254 UYINT
C_AD(1 Data-head-address on common-memory area 1 0 to Ox1FF UINT
C_Sz Data-size on commoen-memory area 1 0to 512 UINT
C_ADp Data-head-address’on common-memory area 2 0x0 to Ox1 FFF UINT
C_Szp Data-size on common-memory area 1 0to 8 192 UINT
NDN Node name by the end user ASCII character string char[10]
TW Obsenvation time period for the token circulation 1 to 255. UYINT
The unitis 1 ms.
MFT Allowable minimum frame interval time 0 to 50. UYINT
The unit is 100 ps.

6.5.6.3-3——Read-node-managementinformationparameter
6.5.6.3.3.1 Service overview

The Read node management information parameter service is used by the NM-user to read out
the values of the node management information parameters of the node.

6.5.6.3.3.2 Service primitives

The service parameters for this service are shown in Table 39.
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Table 39 — Read node management information parameter service parameters

Desired value

Parameter name Req Cnf
Argument
Result (+) S
Desired value
Result (-) S
Efror info
NOTE The method by which a confirm primitive is
correlated with its corresponding preceding request
primitive is a local matter. See 1.2.

This parameter contains the values of the node management information“parameters redd.

Table |40 shows the node management information parameters and the values.

Table 40 - Node management information parameters

— "Overlapped_CM_area" state flag;
— "CM_Set_up_Comp" state flag;

— "CM_Data_Valid" state flag;

— "Upper_Layer_inactivity" state flag;
— "Communication_invalid" state flag;
—"In_Ring" state flag.

— "CM_Set_up_Comp" or NOT;

— "CM_Data_Valid" or NOT;

— "Upper_Layer_inactivity" or
NOT;

— "Communication_invalid" or
NOT

—"In_Ring" or NOT.

Parameter Description Value Datq type
name
Node [number | Node number 1 to 254 USINT
C_ADft Data-head-address on common-memaory 0 to Ox1FF UINT
area 1
C_Sz Data-size on common-memory_area 1 0to 512 UINT
C_ADp Data-head-address on common-memory 0x0 to Ox1 FFF UINT
area 2
C_Szp Data-size on commen-memory area 1 0 to 8 192 UINT
ULS Upper layer status_consists of the operating — Operating state: "RUN" or BitStfing16
state and theyerror information. "STOP"
— Error information:
— "NORMAL" or NOT;
— "WARNING" or NOT;
— "ALARM" or NOT;
— Error_ID
T™W Observation time period for the token 1 to 255. USINT
circulation The unitis 1 ms.
MFT Allowable minimum frame interval time 0 to 50. UYINT
The unit is 100 ys.
VDN Vendor code of the node ASCII character string char[10]
MSN Manufacturer model name of the node ASCII character string char[10]
NDN Node name by the end user ASCII character string char[10]
P_TYPE Protocol type 0x80: Fixed value USINT
LKS FA link status consists of: — "Overlapped_CM_area" or NOT; BitString8
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Parameter Description Value Data type
name
Node_status Status of this node consists of: — "Duplicate_Node" or "NOT"; BitString8
— "Overlapped_CM_area";

— "Duplicate_Node_address" state flag; _"TW tirr?gr e_xpire_d" or "NOT":
— "Overlapped_CM_area" state flag; — "Wait for recv" or "NOT": ’
- "TW_timer_expired" state flag; _ "Invalid Initialize Para" or
— "Wait_for_recv" state flag; "NOT". -

— "Invalid_Initialize_Para" state flag.

6.5.6.3.4 Read participating node management information parameter

6.5.6.8.4.1 Service overview

The Read participating node management information parameter service is usedyby the NM-
user tp read out the values of the participating node management informationjparamefers of
the tafget nodes.

6.5.6.8.4.2 Service primitives

The s

prvice parameters for this service are shown in Table 41.

Table 41 — Service parameters for Read participating node‘mgt. information parameter

Parameter name Req Cnf
Argument
Node number M
Result (+) S

Desired value

Result (-)

Errop-info

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

Node [number

This pprameter.indicates the target node number to read out the participating node managgment
information parameters.

Desiredvalue

This parameter contains the values of the participating node management information

parameters of the target node.

Table

42 shows the participating node management information parameters and the values.
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Parameter Description Value Data type
name

Node_number | Node number 1 to 254 USINT

ULS Upper layer status consists of the operating — Operating state: "RUN" or BitString16
state and the error information. "STOP"

— Error information:
— "NORMAL" or NOT;
— "WARNING" or NOT;
— "ALARM" or NOT;
— Error_ID

C_AD/] Data-head-address on common-memaory 0 to Ox1FF UINT
area 1

C_Sz Data-size on common-memory area 1 0 to 512 UINT

C_ADp Data-head-address on common-memory 0x0 to Ox1 FFF UINT
area 2

C_Szp Data-size on common-memory area 1 0to 8 192 UINT

RCT Allowable-refresh-cycle-time 0 to 65 535. UINT

The unitis 1 ms.

T™W Observation time period for the token 1 to 255. USINT
circulation The unit is 1 ms!

MFT Allowable minimum frame interval time 0 to 50. UYINT

The unit i5.100 ps.

LKS FA link status consists of: — "Overlapped_CM_area" or NOT; BitS{ring8
— "Overlapped_CM_area" state flag; - ,,8m—gei—u§’/—?gpp '\?(r)?_OT;
—"CM_Set_up_Comp" state flag; \ “Uooe aLa_ aft otr_ v
— "CM_Data_Valid" state flag; 4 Ng_?.er_ ayer_inactivity™ or
— "Upper_Layer_inactivity" state flag; " ’ icati . lig"

— "Communication_invalid" state flag; - Ncg)_:_nmunlca lon_tnvalid= or
—"In_Ring" state flag. _ "In_Ring" or NOT.
6.5.6.8.5 Read network management information parameter
6.5.6.8.5.1 Service overview
The Read network management information parameter service is used by the NM-user tp read
out the network common eperating state.
6.5.6.8.5.2 Service primitives
The service parameters for this service are shown in Table 43.
Tablle 43-~Service parameters for Read network management information parameter
Parameter name Req Cnf
Argument
Result (+) S
Desired value M
Result (-) S
Error info U
NOTE The method by which a confirm primitive is
correlated with its corresponding preceding request
primitive is a local matter. See 1.2.

Desired value

This parameter contains the values of the network management information parameters.
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Table 44 shows the network management information parameters and the values.

Table 44 — Network management information parameters

Parameter name Description Value Data type
Token_holding_node_number | Token holding node number 1 to 254 USINT
MFT Allowable minimum frame interval 0 to 50. USINT

time The unit is 100 ps.
RCT Allowable-refresh-cycle-time 0 to 65 535. UINT
The unitis 1 ms.
RMT_ UIIUIIt CUIICIIt VG:UU Uf t:IU RUfIUD:I'byb:U' G tU G:’ 535 U NT
measurement-time The unitis 1 ms.
RMT_Maximum Maximum value of the Refresh- 0 to 65 535. UINT
cycle-measurement-time The unitis 1 ms.
RMT_Minimum Minimum value of the Refresh- 0 to 65 535. UINT
cycle-measurement-time The unitis 1 ms.
6.5.6.8.6 Read message sequence nhumber management information
6.5.6.3.6.1 Service overview

The Read message sequence number management information service is used by the NM-user
to reafl out the values of the message sequence numbermanagement information of the|node.

6.5.6.8.6.2 Service primitives

The service parameters for this service are shown in Table 45.

Table 45 — Service parameters for Read message sequence
number management information

Parameter name Req Cnf
Argument
Result (+) S

Desired value

Result (-)

Error info

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

Desired value
This parameter contains the values of the Read message sequence number management
information of this node.

Table 46 shows the Read message sequence number management information parameters and
the values.
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Table 46 — Read message sequence number management information parameters

one type transmission from Node #n (n =
1 to 254)

value of 1 to 2324

Parameter name Description Value Data type
TX-V_SEQ Version of sequence number for Roll-over binary count UDINT
transmission value of 1 to 232-1
TX-SEQ for one-to-N Sequence number for one-to-N broadcast | Roll-over binary count UDINT
transmission value of 1 to 232-1
TX-SEQ #n for one-to-one | Sequence number for one-to-one Roll-over binary count UDINT[256]
transmission to Node #n value of 1 to 232-1
RX-V_SEQ #n Version of sequence number for receiving | Roll-over binary count UDINT[254]
MO NOde #11 (1T =T 10 £9%) value of 1 to 20L_1
RX-SEQ #n for one-to-N Sequence number for receiving one-to-N Roll-over binary count UDINT[254]
broadcast from Node #n (n = 1 to 254) value of 1 to 232-1
RX-SEQ #n for one-to-one | Sequence number for receiving one-to- Roll-over binary codnt UDINT[254]

6.5.6.
6.5.6.

The R

The n
node.

6.5.6.
The s

8.7
8.7.1

8.7.2

Read node status

Service overview

Service primitives

prvice parameters for this service:aré shown in Table 47.

Table 47 — Read node status service parameters

ead node status service is used by the NM-user todead out the node status of the|node.

bde status represents the operating status of thesupper layer process, the FA-link ahd the

Desired value
This parameter contains the values of the Read node status of this node.

Parameter name Req Cnf
Argument
Result (+) S
Desired value
Result (-) S
Errorinfe U
NOTE The method by which a confirm primitive is
correlated with its corresponding preceding request
primitive is a local matter. See 1.2.

Table 48 shows the Read node status variables and the values.
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Table 48 — Read node status parameters

— "Duplicate_Node_address" state flag;

— "Overlapped_CM_area" state flag;
- "TW_timer_expired" state flag;

— "Wait_for_recv" state flag;

— "Invalid_lInitialize_Para" state flag.

— "Overlapped_CM_area" or "NOT";
— "TW_timer_expired" or "NOT%;

— "Wait_for_recv" or "NOT";

— "Invalid_Initialize_Para"-or "NOT".

Status Description Value Data type
ULS Upper layer status consists of the — Operating state: "RUN" or "STOP" BitString16
operating state and the error information. — Error information:
— "NORMAL" or NOT;
— "WARNING" or NOT;
— "ALARM" or NOT;
— Error_ID
LKS FA link status consists of: — "Overlapped_CM_area" or NOT; BitString8
— "CM_Set_up_Comp" or NOT;
— "Overlapped_CM_area" state flag; _"CM Data Valid" or NOT:
- :CM_Set_up_Co‘[‘np" state flag; ="1 Ipln_nr_l n_\/nr_innr*ﬁ\/ifv" or NOT-
- "CM_Data_Valid" state flag; — "Communication_invalid" or NOT
— "Upper_Layer_inactivity" state flag; ~"In_Ring" or NOT
— "Communication_invalid" state flag; - '
—"In_Ring" state flag.
Node |status | Status of this node consists of: — "Duplicate_Node" or "NOT"; BitS{ring8

Table[49 shows the upper layer operating condition matrix.
Table 49 — Upper layer operating condition matrix
Efror Operating state
Information
RUN STOP
NORMAL The "upper layer process" is in operation, and both The "upper layer process" is halted,|and
of the cyclic-data- and the message-data- both of the cyclic-data- and the megsage-
transmission are applicable. data-transmission are applicable.
WARNING The "upper layer process" iS in operation under an The "upper layer process" is halted [under
error condition, and _both*of the cyclic-data- and the | the error condition, and both of the
message-data-transmission are applicable. cyclic-data- and the message-data-
transmission are applicable.
ALARM Both of the éyclic-data and the message-data- Both of the cyclic data and messagg data
transmission)are not applicable. are not applicable.
6.5.6.8.8 Reset node
6.5.6.3.8,1 Service overview
The Resetrode-serviceisused-by-the NM-usertoresetthetarget-rode

6.5.6.3.8.2

Service primitives

The service parameters for this service are shown in Table 50.
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Table 50 — Reset node service parameters

Parameter name Req Ind Rsp Cnf

Argument

DNA M M

SNA M M (=) M M

TCD M M (=) M

AREP M M M
RESUTt () S S
Result (=) S S

Error info M M
NOTE The method by which a confirm primitive is correlated with its corrgsponding
preceding request primitive is a local matter. See 1.2.

6.5.6.8.9 Set network address
6.5.6.8.9.1 Service overview

The Set network address service is used by the NM-user.to set the network address to the[node.

6.5.6.8.9.2 Service primitives

The service parameters for this service are shiown in Table 51.

Table 51 — Set network address service parameters

Parameter name Req Cnf
Argument
Network address M
Address class M
Result (+) S
Result (-) S
Error info

Network address
This parameter specifies the network IP address, the subnet mask for the Type 26 fieldbus
network.

Address class
This parameter identifies the subnet address for the local or the router node.

6.5.6.3.10 Register
6.5.6.3.10.1 Service overview

The Register service is used by the NM-user to enroll the AREP to be associated between the
services and the communication protocol of UDP or TCP or both of them, to the node.
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