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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-9: Application layer protocol specification —
Type 9 elements

FOREWORD

1) The |nternational 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-operation on all questions concerning standardization in the electrical and electronic fields. To
this fend and in addition to other activities, IEC publishes International Standards, Technical Specif|cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter/referred to ps “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; any IEC Natienal Committee interested
in the subject dealt with may participate in this preparatory work. International,”governmental apd non-
govgrnmental organizations liaising with the IEC also participate in this preparation. IEC collaborateg closely
with |the International Organization for Standardization (ISO) in accordance ‘with conditions deternjined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intefnational
consensus of opinion on the relevant subjects since each technicalncommittee has representation [from all
interpsted IEC National Committees.

3) IEC |Publications have the form of recommendations for intepnational use and are accepted by IEC National
Compmittees in that sense. While all reasonable efforts are_ made to ensure that the technical contenft of IEC
Publ|cations is accurate, IEC cannot be held responsiblefor the way in which they are used or|for any
misipterpretation by any end user.

4) In ofder to promote international uniformity, IEC National Committees undertake to apply IEC Publications
trangparently to the maximum extent possible in“their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly ind|cated in
the latter.

5) IEC |tself does not provide any attestation of conformity. Independent certification bodies provide cgnformity
asselssment services and, in some areas,-access to IEC marks of conformity. IEC is not responsible| for any
services carried out by independent cettification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expprts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
othe[ damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fdes) and
expgnses arising out (of *the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publ|cations.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publicgtions is
indispensable for'the correct application of this publication.

9) Attention istdrawn to the possibility that some of the elements of this IEC Publication may be the sybject of
patept rights." IEC shall not be held responsible for identifying any or all such patent rights.

Attentldll ;O dIGVVII tU thc fqut that thc UuotT Uf thU GOOU\;;GtUd pIUtUUU: typc ;O IGOtI;\atC\. by ItS
intellectual-property-right holders. In all cases, the commitment to limited release of
intellectual-property-rights made by the holders of those rights permits a layer protocol type to
be used with other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

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

International Standard IEC 61158-6-9 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This third edition cancels and replaces the second edition published in 2010. This edition
constitutes a technical revision. The main change with respect to the previous edition is listed
below:
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e Correct Time-difference valid range
e Correct Table 3 state transition

e Include Transparent timeliness class in BNU AREP formal model

The text of this standard is based on the following documents:

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

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

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

A list [of all parts of the IEC 61158 series, published under the general-title Industrial
commdynication networks — Fieldbus specifications, can be found on the IEC'\Web site.

The cgmmittee has decided that the contents of this publication will remain unchangad until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will-be:

* recpnfirmed;

* withdrawn;

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

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

The application protocol provides the application service by making use of the services
available from the data-link or other immediately lower layer. The primary aim of this standard
is to provide a set of rules for communication expressed in terms of the procedures to be
carried out by peer application entities (AEs) at the time of communication. These rules for
communication are intended to provide a sound basis for development in order to serve a
variety of PUrPoSes:

e as p guide for implementors and designers;

e forjuse in the testing and procurement of equipment;
e as part of an agreement for the admittance of systems into the open systéms environment;
e as p refinement to the understanding of time-critical communications within OSI.
This standard is concerned, in particular, with the communication an@interworking of s¢nsors,
effectors and other automation devices. By using this standard,together with other standards

positioned within the OSI or fieldbus reference models, otherwisé incompatible systems may
work tegether in any combination.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-9: Application layer protocol specification —
Type 9 elements

1 Scope

1.1

The Fi
fieldbu
betwes

This 9
messa

material specific to type 9 fieldbus. The term “time-critical” is used to represent the pr¢
h

of a ti
with s
windoV

equipnient, plant and possibly human life.

This srndard defines in an abstract way the externally visible behavior provided by th

9 field

General

eldbus Application Layer (FAL) provides user programs with a means_ig,accsd
5 communication environment. In this respect, the FAL can be viewedDas a “V
n corresponding application programs.”

tandard provides common elements for basic time-critical “and non-time-
jing communications between application programs in an automation environms

e-window, within which one or more specified actions. afe required to be co

pbme defined level of certainty. Failure to complete specified actions within t
risks failure of the applications requesting the “actions, with attendant

us Application Layer in terms of

ss the
vindow

critical
nt and
psence
pleted
e time
risk to

e Type

a) the| abstract syntax defining the application layer protocol data units conveyed bgtween
communicating application entities,

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

c) the| application context state-machine defining the application service behavior |visible
betiwveen communicating application entities; and

d) the| application relatioenship state machines defining the communication behavior |visible
between communicating application entities; and.

The purpose of this.standard is to define the protocol provided to

1) defjne the.wire-representation of the service primitives defined in IEC 61158-5-9, and

2) defjne the'externally visible behavior associated with their transfer.

This stehdard—speeififes—the—protecol—of—the—Fype9—EC—fietdbus—appheation—tayer, in

conformance with the OS| Basic Reference Model (ISO/IEC 7498-1) and the OSI Appiication
Layer Structure (ISO/IEC 9545).

1.2 Specifications

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

layer p

rotocol that conveys the application layer services defined in IEC 61158-5-9.

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

This standard does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automation systems.
Conformance is achieved through implementation of this application layer protocol
specification.

2 Normative references

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

NOTE Il parts of the IEC 61158 series, as well as IEC 61784-1 and IEC 61784-2 are maintained.Simultaheously.
Cross-rdferences to these documents within the text therefore refer to the editions as dated in this list of nprmative
references.

IEC 61158-1, Industrial communication networks — Fieldbus specifications — Part 1: Oyerview
and guidance for the IEC 61158 and IEC 61784 series

IEC 61|158-3-1, Industrial communication networks — Fieldbus specifications — Part 3-1} Data-
link layer service definition — Type 1 elements

IEC 61|158-4-1, Industrial communication networks — €ieldbus specifications — Part 4-1f Data-
link layer protocol specification — Type 1 elements

IEC 61(158-5-5, Industrial communication networks — Fieldbus specifications — Payt 5-5:
Application layer service definition — Type §.elements

IEC 61|158-5-9, Industrial communication networks — Fieldbus specifications — Paft 5-9:
Application layer service definition —<Jype 9 elements

ISO/IEC 646, Information technology — ISO 7-bit coded character set for inforymation
interchlange

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

ISO/IEC 882441,)" Information technology — Abstract Syntax Notation One (ASN.1):
Specificationiof basic notation

ISO/IEC ? di ificati Basic
Encod/ng Rules (BER) Canon/ca/ Encodlng Ru/es (CER) and D/st/ngwshed Encod/ng Rules
(DER)

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

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

ISO/IEC/IEEE 60559, Information technology — Microprocessor Systems — Floating-Point
arithmetic
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3 Terms, definitions, symbols, abbreviations and conventions

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

3.1

3.1.1

a)
b)
c)

Terms and definitions from other ISO/IEC standards

Terms and definitions from ISO/IEC 7498-1

abstract syntax
application entity
application process

application protocot data unit
application service element
application entity invocation
application process invocation
application transaction
presentation context

real open system

transfer syntax

Terms and definitions from ISO/IEC 9545

application-association
application-context

application context name
application-entity-invocation
application-entity-type
application-process-invocation
application-process-type
application-service-element
application control service element

Terms and definitions from ISO/IEC 8824-1

object identifier
type

value

simple type
structured type
component type
tag

Boolean type
true

false
integertype
bitstring type
oetetstring type

ol type
sequence type
sequence of type
choice type
tagged type

any type

module
production

Terms and definitions from ISO/IEC 8825-1

encoding (of a data value)
data value

identifier octets (the singular form is used in this standard)
length octet(s) (both singular and plural forms are used in this standard)

contents octets
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3.2 IEC 61158-1 terms

For the purposes of the present document, the following IEC 61158-1 terms apply.

3.2.1
application
function or data structure for which data is consumed or produced

3.2.2

application layer interoperability

capability of application entities to perform coordinated and cooperative operations using the
services of the FAL

3.2.3
application object
object [class that manages and provides the run time exchange of messages acrdss the
network and within the network device

Note 1 tp entry: Multiple types of application object classes may be defined.

3.24
applicption process
part of a distributed application on a network, which is ‘located on one devige and
unambjiguously addressed

3.2.5
applicption process identifier
distingpishes multiple application processes used in a device

3.2.6
applicption process object
compopent of an application processthat is identifiable and accessible through an FAL
applicgtion relationship

Note 1 entry: Application procesS object definitions are composed of a set of values for the attributeq of their
class (spe the definition for Application Process Object Class Definition). Application process object dgfinitions
may be|accessed remotely usifig the services of the FAL Object Management ASE. FAL Object Management
services| can be used to load-ernupdate object definitions, to read object definitions, and to dynamically cr¢ate and
delete application objects and.their corresponding definitions.

3.2.7
applicption process object class
class of application process objects defined in terms of the set of their network-accgssible
attribufles and services

3.2.8
application relationship

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

3.2.9

application relationship application service element

application-service-element that provides the exclusive means for establishing and
terminating all application relationships
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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.

3.2.11

attribute
description of an externally visible characteristic or feature of an object

Note 1
they pro
object. A

3.2.12
behav
indicat

Note 1t

3.2.13
class
set of

Note 1
objects

3.2.14

O entryr The auributes of an object contaim miormation about vartabie portions of an object. 1
ide status information or govern the operation of an object. Attributes may also affect the behavid
ttributes are divided into class attributes and instance attributes.

our
on of how the object responds to particular events

b entry: Its description includes the relationship between attribute values and“services.

bbjects, all of which represent the same kind of system)component

o entry: A class is a generalisation of the object; a témplate for defining variables and meth
n a class are identical in form and behaviour, but usually centain different data in their attributes.

class attributes

attribute that is shared by all objects within the’same class

3.2.15

class ¢ode

unique| identifier assigned to each-object class

3.2.16

class specific service

servicg defined by a-particular object class to perform a required function which
performed by a commen service

Note 1 tp entry: ATelass specific object is unique to the object class which defines it.

3.2.17

client

(a) objectwhichusestheservices of another(serveryobjecttoperformatask

pically,
ur of an

ods. All

is not

(b) initiator of a message to which a server reacts, such as the role of an AR endpoint in
which it issues confirmed service request APDUs to a single AR endpoint acting as a

Se

3.2.18

rver

conveyance path

unidire

3.2.19
cyclic
events

ctional flow of APDUs across an application relationship

which repeat in a regular and repetitive manner
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3.2.20
dedicated AR
AR used directly by the FAL User

Note 1 to entry: On Dedicated ARs, only the FAL Header and the user data are transferred

3.2.21
device
physical hardware connection to the link

Note 1 to entry: A device may contain more than one node.

3.2.22
device profile
collectlon of device dependent information and functionality providing consistency between
similar|devices of the same device type

3.2.23
dynanjic AR
AR thdt requires the use of the AR establishment procedures to place ‘it into an established
state

3.2.24
endpojnt
one of [the communicating entities involved in a connection

3.2.25
error

discrepancy between a computed, observed ormeasured value or condition and the specified
or thegretically correct value or condition

3.2.26
error glass
genergl grouping for error definitions

Note 1 tp entry: Error codes for specific errors are defined within an error class.

3.2.27
error gode
identification of a specific type of error within an error class

3.2.28
FAL syibnet
networ}‘<s composed of one or more data link segments

Note 1 to entry: They are permitted to contain bridges, but not routers FAL subnets are identified by a subset of the
network address.

3.2.29

logical device

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

3.2.30

management information

network-accessible information that supports managing the operation of the fieldbus system,
including the application layer

Note 1 to entry: Managing includes functions such as controlling, monitoring, and diagnosing.
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3.2.31
network
series of nodes connected by some type of communication medium

Note 1 to entry: The connection paths between any pair of nodes can include repeaters, routers and gateways.

3.2.32
peer
role of an AR endpoint in which it is capable of acting as both client and server

3.2.33
pre-defined AR endpoint
AR endpoint that is defined locally within a device without use of the create service

Note 1 tp entry: Pre-defined ARs that are not pre-established are established before being used.

3.2.34
pre-esﬁablished AR endpoint
AR endlpoint that is placed in an established state during configuration,0f)the AEs that fontrol
its endpoints

3.2.35
publisher
role oflan AR endpoint in which it transmits APDUs onto theJfieldbus for consumption py one
or morg subscribers

Note 1 tp entry: The publisher may not be aware of the identity.or the number of subscribers and it may pyblish its
APDUs psing a dedicated AR. Two types of publishers aredefined by this standard, Pull Publishers apd Push
Publishgrs, each of which is defined separately.

3.2.36
server
a) role of an AREP in which it returns-a confirmed service response APDU to the clignt that

initiated the request

b) object which provides services to another (client) object

3.2.37
service
operatfon or function(than an object and/or object class performs upon request from gnother
object pnd/or object\class

Note 1 to entry:\ A-set of common services is defined and provisions for the definition of object-specific services
are proyided~QObject-specific services are those which are defined by a particular object class to pgrform a
required| function which is not performed by a common service.

3.2.38
subscriber
role of an AREP in which it receives APDUs produced by a publisher

Note 1 to entry: Two types of subscribers are defined by this standard, pull subscribers and push subscribers,
each of which is defined separately.

3.3 Abbreviations and symbols

AE Application Entity

AL Application Layer

ALME  Application Layer Management Entity
ALP Application Layer Protocol

APO Application Object
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AP Application Process

APDU  Application Protocol Data Unit

API Application Process ldentifier

AR Application Relationship

AREP  Application Relationship End Point

ASCII American Standard Code for Information Interchange
ASE Application service Element

Cnf Confirmation

DL- (as a prefix) data-link-

DLEC Data-link Connection

DLCEP Data-link Connection End Point
DLL Data-link layer

DLM Data-link-management

DLBAP Data-link service Access Point
DLBDU DL-service-data-unit

FAL Fieldbus Application Layer

ID Identifier
IEC International Electrotechnical Commission
Ind Indication

LME Layer Management Entity
oS Open Systems Interconnect
Qofs Quality of service
Rep Request
Rsp Response
SAP Service Access Point
SDU Service Data Unit
SMIB System Management Information Base
SMK System Management Kernel
VFD Virtual\kield Device

3.4 Lonventions

3.4.1 General concept

The FAL:is defined as a set of obhject-oriented ASEs Fach ASFE is specified in a sdparate
subclause. Each ASE specification is composed of three parts: its class definitions, its
services, and its protocol specification. The first two are contained in IEC 61158-5 subseries.
The protocol specification for each of the ASEs is defined in this standard.

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

This standard uses the descriptive conventions given in ISO/IEC 10731.
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3.4.2 Conventions for class definitions

The data-link layer mapping definitions are described using templates. Each template consists
of a list of attributes for the class. The general form of the template is defined in
IEC 61158-5-5.

343 Abstract syntax conventions

When the "optionalParametersMap" parameter is used, a bit number which corresponds to
each OPTIONAL or DEFAULT production is given as a comment.

3.5

Conventions used in state machines

The stJate machines are described in Table 1:

Table 1 — Conventions used for state machines

Current Event
# | condition Next state
state .
=> action
Name of The Events or conditions that trigger this state transaction. The next
this current _ state after
tfansition. |state to => the actions
which this | The actions that are taken when the above-évents or in this
state conditions are met. The actions are always indented below transition is
transition | gyents or conditions. taken.
applies.

The canventions used in the state machines are.as follows:

:= Value of an item on the left is replacedtby value of an item on the right. If an item
right is a parameter, it comes from théZprimitive shown as an input event.

XXX A parameter name.
Example:
ldgntifier := reason
means value of a 'reason!‘parameter is assigned to a parameter called 'ldentifier.’
"xxx" | Indicates fixed-value.
Example:

ldgntifier := fabc”

meansyalue "abc" is assigned to a parameter named 'ldentifier.’

=| “Aogical condition to indicate an item on the left is equal to an item on the righ

on the

.

A

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

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

<> A logical condition to indicate an item on the left is not equal to an item on the
&& Logical "AND"
| Logical "OR"

right.

This construct allows the execution of a sequence of actions in a loop within one transition.
The loop is executed for all values from start_value to end_value.

Example:

for (Identifier := start_value to end_value)

actions

endfor
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This construct allows the execution of alternative actions depending on some condition (which
might be the value of some identifier or the outcome of a previous action) within one transition.

Example:
If (condition)
actions
else
actions
endif

Readers are strongly recommended to refer to the subclauses for the AREP attribute
definitions, the local functions, and the FAL-PDU definitions to understand protocol machines.

It is assumed that readers have sufficient knowledge of these definitions, and they are used
without-further avplnnafinne

4 Abstract syntax

4.1 FAL-AR PDU abstract syntax
411 Top level definition

The prpductions defined here shall be used with the rules for APDU_encoding (see 5.1.2).

~

APDU ::F CHOICE {

[PRIVATE 0] ConfirmedSend-RequestPDU,

[PRIVATE 1] ConfirmedSend-ResponsePDU,

[PRIVATE 2] UnconfirmedSend-PDU,

[PRIVATE 3] UnconfirmedAcknowledgedSend-CommandPDU,
[PRIVATE 4] Establish-RequestPDU,

[PRIVATE 5] Establish-ResponsePDU,

[PRIVATE 6] Establish-ErrorPDU,

[PRIVATE 7] Abort-PDU,

[PRIVATE 8] DataSendAcknowledge-PDU

}
4.1.2 Confirmed send service

ConfirmgdSend-RequestPDU ::= SEQUENCE {
[ARPLICATION 0] AddressAREP,
InviokelD,

CopfirmedServiceRequest

}

Confirmg¢dSend-ResponsePDU )::= SEQUENCE {

[ARPLICATION 1] AddressAREP,

InviokelD,

pdiiBody CHQOICE {
ConfirmedSetviceResponse,
ConfirmedServiceError

}
4.1.3 L Unconfirmed-send-service

UnconfirmedSend-PDU ::= SEQUENCE {
[APPLICATION 2] AddressAREP,
InvokelD,
pduBody CHOICE {

UnconfirmedServiceRequest,
UnconfirmedSendPD-PDU
}
}

4.1.4 Unconfirmed acknowledge send service

UnconfirmedAcknowledgeSend-CommandPDU ::= SEQUENCE {
[APPLICATION 3] AddressAREP,
InvokelD,
UnconfirmedServiceRequest
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4.1.5 InvokelD

InvokelD ::= Unsigned8
4.1.6 Establish service

MaxOSCC ::= Unsigned8
MaxOSCS :
MaxUCSC :
MaxUCSS ::= Unsigned8

CIU ::= Unsigned32

Establish-RequestPDIl = SEQUENCE {

[ARPLICATION 4] AddressAREP,

CohType,

MaxOSCC,

MaxOSCS,

MAXUCSC,

MAXUCSS,

Cly,

InviokelD,

inifiateRequest [PRIVATE 0] IMPLICIT Initiate-RequestPDU

Unsigned8

Unsigned8

}

Establish-ResponsePDU ::= SEQUENCE {
[ARPLICATION 5] AddressAREP,
InvfokelD,
inifiateResponse [PRIVATE 0] IMPLICIT Initiate-ResponsePDU

}

Establisph-ErrorPDU ::= SEQUENCE {
[ARPLICATION 6] AddressAREP,
InviokelD,
inifiateError [PRIVATE 0] IMPLICIT Initiate-ErrorPDU

}
4.1.7 ConType

ConTypg ::= ENUMERATED ({
mmaj (0)
}

4.1.8 Data send acknowledge service

DataSerldAcknowledge-PDU ::= SEQUENCE {
Prgtocol-Code,[APPLICATION 8],Address2ARP, --- Protocol-Code in the higher nibble qf the
octet!!!
Bldck-Number,
Bldck-Length,
Prgtocol-Data,

}
4.1.9 Protocol-code

ProtocolkCode = ENUMERATED {
TCP/IP (1) --- TCP/IP protocol

}

4.1.10 Block-number

Block-Number ::= Unsigned8 --- 0 no blocking
---- 1...254 block number
---- 255 last block

4.1.11 Block-length

Block-Length ::= Unsigned

4.1.12 Protocol-data

Protocol-Data::= Any --- transparent protocol transfer
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4.1.13 Address2 ARP

Address2ARP ::= SEQUENCE {

}

Destination-Address,
Source-Address,
Destination-Node,
Destination-Subnode,
Source-Node,
Source-Subnode

4.1.14 Destination-address

- 19 —

Destinatformr=Address——=0OrctetString

4.1.15| Source-address

Source-Address ::= OctetString

4.1.16| Destination-node

Destination-Node ::= Unsigned8

4.1.17| Source-node

Source-Node ::= Unsigned8

4.1.18| Destination-subnode

Destination-Subnode ::= Unsigned8

4.1.19| Source-subnode

Source-pubnode ::= Unsigned8

4.2 Abstract syntax of PDUBody.

4.2.1 Abort service

Abort-PDU ::= SEQUENCE {

}

[ARPLICATION 7] AddresSAREP,
ldgntifier,

RepsonCode,

AdflitionalDetail

4.2.2 ConfirmedServiceRequest

Confirmg¢dSenrviceRequest::= CHOICE {
read-Redquést [0] IMPLICIT Read-RequestPDU,
write-Request SHMPHCIT Write-RequestPBY;
start-Request [6] IMPLICIT Start-RequestPDU,
stop-Request [9] IMPLICIT Stop-RequestPDU,

a P
=== UULICTILS

--- 3 Octets

status-Request
identify-Request
getAttributes1-Request
getAttributes2-Request
reset-Request
resume-Request

[15] IMPLICIT Status-RequestPDU,

[18] IMPLICIT Identify-RequestPDU,

[21] IMPLICIT GetAttributes-RequestPDU,
[35] IMPLICIT GetAttributes-RequestPDU,
[36] IMPLICIT Reset-RequestPDU,

[39] IMPLICIT Resume-RequestPDU

-- short form
-- long form
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[1] IMPLICIT Read-ResponsePDU,
[4] IMPLICIT Write-ResponsePDU,

4.2.3 ConfirmedServiceResponse
ConfirmedServiceResponse ::= CHOICE {
read-Response
write-Response
start-Response

stop-Response
status-Response

identi

fy-Response

getAttributes-Response
reset-Response
resume-Response

}
4.2.4

Confirm
read-
write|
start-
stop-
statug
identi
getAt
reset
resun

}
4.2.5

Error t

4.2.6

ErrorFiT,|
error
additi
fiStat

}
4.2.7

Error (

4.2.8

UnconfiimedServiceRequest += CHOICE {

inforn
reject

}

UnconfilmedSendPD-PDU ::= BIT STRING

4.2.9

ConfirmedServiceError

[7]1 IMPLICIT Start-ResponsePDU,
[10] IMPLICIT Stop-ResponsePDU,
[16] IMPLICIT Status-ResponsePDU,
[19] IMPLICIT Identify-ResponsePDU,
[22] IMPLICIT GetAttributes-ResponsePDU,
[37] IMPLICIT Reset-ResponsePDU,
[40] IMPLICIT Resume-ResponsePDU

bdServiceError ::= CHOICE {
Error

Error

Error

Error

-Error

Fy-Error

ributes-Error

Error

e-Error

Error type

pe as specified in 4.1.4.6.

Error Fi type

pe ::= SEQUENCE {
lass
bnalCode

b

Error class

lass as specified in 4.1.4.7.

Unconfirmed PDUs

ationReport-Reguest
FRequest

Management ASE

[2] IMPLICIT ErrorType,
[5] IMPLICIT ErrorType,
[8] IMPLICIT ErrorFiType,
[11] IMPLICIT ErrorFiType,
[17] IMPLICIT ErrorType,
[20] IMPLICIT ErrorType,
[23] IMPLICIT ErrorType,
[38] IMPLICIT ErrorFiType,
[41] IMPLICIT ErrorFiType

[0] IMPLICIT ErrorClass,
[1] IMPLICIT Integer16 OPTIONAL,
[3] IMPLLIEIT Integer8

[12] IMPLICIT InformationReport-RequestPDU,
[34] IMPLICIT Reject-RequestPDU

4.2.91

Get attributes service

GetAttributes-Request-PDU ::= SEQUENCE {
listOfAttributes
accessSpecification CHOICE {

ind

ex

variableName
fiName

sta

}
}

rtindex

[PRIVATE 0] IMPLICIT Mn_SelectedAttributes,

[1] IMPLICIT Gn_NumericID,
[2] IMPLICIT Gn_Name,

[5] IMPLICIT Gn_Name,

[7] IMPLICIT Gn_NumericlD

GetAttributes-ResponsePDU ::= SEQUENCE {

more

listOfObjectDefinition

}

[PRIVATE 0] IMPLICIT Gn_MoreFollows,

[PRIVATE 1] IMPLICIT SEQUENCE OF Gn_ObjectDefinition

IEC 61158-6-9:2014 © IEC 2014
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4.2.10 Application process ASE

4.2.10.1 Get status service

Status-RequestPDU ::= NULL

Status-ResponsePDU ::= SEQUENCE {
logicalStatus
ready-for-communication
limited-services-permitted

b

physicalStatus
operational
partially-operational
inoperable

- 21 -

[PRIVATE 0] IMPLICIT ENUMERATED {
(0),
(2),

[PRIVATE 1] IMPLICIT ENUMERATED {
(0),
(1),
(2),

neg¢ds-commissioning

b

locallpetail
}

4.2.10J2 Identify service

Identify-RequestPDU ::= NULL

Identify-ResponsePDU ::= SEQUENCE {
vendqrName
mode]ldentifier
vendqrRevision

}

4.2.10J3 Initiate service

Initiate-RequestPDU ::= SEQUENCE {
versignObjectDefinitionsCalling
apDesgcriptorCalling
accegsProtectionSupportedCalling
passwordAndAccessGroupsCalling
configuredMaxPduSizeSending
configuredMaxPduSizeReceiving
listOfBupportedServicesCalling

}

Initiate-ResponsePDU ::= SEQUENCE {
versignObjectDefinitionsCalled
apDesgcriptorCalled
accegsPrivilegeSupportedCalled

passwordAndAccessGroupsCalled
}
Initiate-ErrorPDU ::= SEQUENCE {
error@ode
other

seljvice-not-supported
velsion-obj*def-incompatible
user-initiate-denied
pagsword-error
prdfile=number-incompatible

mT-fal-pdu-size-insufficient

3)
[PRIVATE 2] IMPLICIT BitString OPTIONAL

[PRIVATE 0] IMPLICIT VisibleString,
[PRIVATE 1] IMPLICIT VisibleString,
[PRIVATE 2] IMPLICIT VisibleString

[PRIVATE 0] IMPLICAT Integer16,

[PRIVATE 1] IMPLICIT OctetString,

[PRIVATE 2] IMPLICIT Ap_AccessProtectionSupported,
[PRIVATE 3].IMBLICIT Ap_AccessControl,

[PRIVATE 4KIMPLICIT Unsigned8,

[PRIVATE5] IMPLICIT Unsigned8,

[PRIVATE 6] IMPLICIT Mn_PduSupportedMap

[PRIVATE 0] IMPLICIT Integer16,

[PRIVATE 1] IMPLICIT OctetString,

[PRIVATE 2] IMPLICIT Ap_AccessProtectionSupported,
[PRIVATE 3] IMPLICIT Ap_AccessControl

[PRIVATE 0] IMPLICIT ENUMERATED {
(0),
(1),
(2),
(3),
(4),
(5),
(6)

b
maxPduLengthSendingCalled
maxPdulLengthReceivingCalled
listOfSupportedServicesCalled

4.2.10.4 Reject service

Reject-RequestPDU :=
original-invokelD
reject-code

pdu-size

}

SEQUENCE {

}

[PRIVATE 1] IMPLICIT Unsigned8,
[PRIVATE 2] IMPLICIT Unsigneds,
[PRIVATE 3] IMPLICIT Mn_PduSupportedMap

[PRIVATE 0] IMPLICIT Integer8,
[PRIVATE 1] IMPLICIT ENUMERATED ({

(%)
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4.2.11 Function invocation ASE

4.2.11.1 Reset service

Reset-RequestPDU ::= SEQUENCE {
keyAttribute

}
Reset-ResponsePDU ::= NULL
4.2.11.2 Resume service

Resume-RequestPDU ::= SEQUENCE {
keyAttribute
}
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Gn_KeyAttribute

Gn_KeyAttribute

ResumelResponsePDU ::= NULL

4.2.11]3 Start service

Start-RegquestPDU ::= SEQUENCE {
keyAttribute

}
Start-RgsponsePDU ::= NULL
4.2.11]J4 Stop service

Stop-RepuestPDU ::= SEQUENCE {
keyAttribute
}

Stop-RepponsePDU ::= NULL
4.2.12| Variable ASE

4.2.1211

InformafionReport-RequestPDU ::=
index
sublndex
value

}

4.2.12]2 Read service

Read-Rg¢questPDU ::= SEQUENCE {
index
sublnpgex

}

Read-Rg¢sponsePDU :=\SEQUENCE {
value
}

4.2.12)3 Write service

Write-R¢questPDU ::= SEQUENCE {

Information report service

SEQUENCE {
Gn_NumeticlD,
[PRIVATE 0] IMPLICIT Gn_Sublndex OPTIONAL,
[PRIVATE 1] IMPLICIT ANY

Gn_NumericlD,
[PRIVATE 0] IMPLICIT Gn_Sublndex OPTIONAL

Gn_KeyAttribute

Gn_KeyAttribute

[PRIVATE 0] IMPLICIT ANY

index

sublndex
value
}
Write-ResponsePDU ::= NULL
4.3 Type definitions for ASEs
4.3.1 AP ASE types
4311

Ap_AccessProtectionSupported ::= Boolean

GN_NumeTiTD;
Gn_Subindex OPTIONAL,
[PRIVATE 0] IMPLICIT ANY

Ap_AccessProtectionSupported

-- True means Access Protection is supported.
-- False means Access Protection is not supported.
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4.3.1.2 Ap_AccessControl

Ap_AccessControl ::= BitString {
password_Bit1
password_Bit2
password_Bit3
password_Bit4
password_Bit5
password_Bit6
password_Bit7
password_Bit8
access_Groups-1
access_Groups-2
access_Groups-3
access_Groups-4

— 23—

-- The Password (Unsigned8) is encoded as a bit string.
(8),
(7),
(6),
(5),
(4),
(3),
(2),
(1),
(16),
(15),
(14),
(13),

accegs_Groups-6
accegs_Groups-7
accegs_Groups-8

accegs_Grou ps-5

}
4.3.2 AR ASE types

(12),
(11),
(10),
9)

4.3.2.1 Reason code and additional detail

4.3.2.11 Reason code

Reasonode ::= Unsigned8

4.3.2.1.2 Additional detail

AdditionplIDetaill ::= OctetString
4.3.2.2 AREP

AddressjAREP::= Unsigned8
4.3.2.3 Abort type identifier

Identifief ::= ENUMERATED {
fal-user
fal-ARO-ASE
fal-AR-ASE
dll
}

-- Least significant octet of DLCEP address

(),
(1);
(2),
3)

4.3.3 Function Invocation ASE types

4.3.3.1 Fi_AccessPrivilege

Fi_AccepsPrivilege #3 BitString {

rightTpoStartPassword (24),
rightToStopPassword (23),
rightToDeleteRassword (22),
rightToStartAccessGroup (20),
rightToStepAccessGroup (19),
rightToDeleteAccessGroup (T3],
rightToStartAllPartner (32),
rightToStopAllPartner (31),
rightToDeleteAllPartner (30),
password_Bit1 (8), -- The Password (Unsigned8) is encoded as a bit string.
password_Bit2 (7),
password_Bit3 (6),
password_Bit4 (5),
password_Bit5 (4),
password_Bit6 (3),
password_Bit7 (2),
password_Bit8 (1),
access_Groups-1 (16),
access_Groups-2 (15),
access_Groups-3 (14),

access_Groups-4
access_Groups-5
access_Groups-6
access_Groups-7
access_Groups-8

(13),
(12),
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}

4.3.3.2

Fi_State

Fi_State ::= Unsigned8 {
unrunnable

idle

running
stopped
starting
stopping
resuming
resetting

}
4.3.4

4.3.41

Mn_PduSupportedMap ::= BIT STRING {

getAt

Mn_PduSupportedMap

ributes-RequestPDU

ationReport-RequestPDU
ributes-ResponsePDU
esponsePDU
esponsePDU
e-ResponsePDU

ationReport-ResponsePDU

Variable ASE types

Vr_AccessPrivilege

sPrivilege ::= BitString {
ReadPassword
WritePassword
DeletePassword
ReadAccessGroup
WriteAccessGroup
DeleteAccessGroup
ReadAllPartners
WriteAllPartners
DeleteAllPartners
ord_Bit1
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(1), -- Requester

(25), -- Responder

(24),

(20),

(8), -- The Password (Unsigned8) is encoded as a bit string.

password_Bit6

password_Bit7

password_Bit8

access_Groups-1
access_Groups-2
access_Groups-3
access_Groups-4
access_Groups-5
access_Groups-6
access_Groups-7
access_Groups-8

}
4.3.6

4.3.6.1

General types

Gn_Deletable

Gn_Deletable ::= Boolean

-- True means deletable.
-- False means not deletable.
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4.3.6.2 Gn_KeyAttribute

Gn_KeyAttribute ::= CHOICE {

-- When this type is specified, only the key attributes of the class referenced are valid.

numericlD

name

listName
numericAddress
symbolicAddress

}

4.3.6.3 Gn_Length

Gn_Length ::= Unsigned8
4.3.6.4—Gn_MorefFotiows

— 25—

[0] IMPLICIT Gn_NumericlD,

[1] IMPLICIT Gn_Name,

[2] IMPLICIT Gn_Name,

[4] IMPLICIT Gn_NumericAddress,
[5] IMPLICIT Gn_SymbolicAddress

Gn_MorgFollows ::= Boolean

4.3.6.5 Gn_NumericlD
Gn_NunjericlD ::= Unsigned16
4.3.6.6 Gn_Name
Gn_Nanje ::= OctetString
4.3.6.7 Gn_ObjectClass

Gn_ObjgctClass ::= ENUMERATED ({
functipninvocation
fixedllengthStringDataType
strucuredDataType
fixedllengthStringVariable
arrayYariable
dataStructureVariable

}

4.3.6.8 Gn_ObjectDefinition

Gn_ObjgctDefinition ::= OctetString

4.3.6.9 Gn_Reusable

Gn_Reupable ::= Boolean

4.3.6.10 Gn_Sublndex

Gn_Sub|ndex ::= Unsigned8

4.3.6.11 Gn_TypeDescription

-- The values of this parameter are unique within an”AP.

(3),
(3),
(6),
(7),

@),

-- Theisemantics of this parameter are application specific.

-- True means reusable.
-- False means not reusable.

Gn_TypéDescription” ::= CHOICE {
boolepn [1] Gn_Length,
integgr8 [2] Gn_Length,
integgr16 [3] Gn_Length,
integer32 [47Gn_tengtm,
unsigned8 [5] Gn_Length,
unsigned16 [6] Gn_Length,
unsigned32 [7]1 Gn_Length,
float [8] Gn_Length,

visiblestring
octetstring
binaryDate
timeOfDay
timeDifference
bitstring

[9] Gn_Length,
[10] Gn_Length,
[11] Gn_Length,
[12] Gn_Length,
[13] Gn_Length,
[14] Gn_Length
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4.3.7
4.3.71

Object definitions

Top Level Definition

Object-Definition ::= CHOICE {

}
4.3.7.2

[PRIVATE 0] ListHeader,
[PRIVATE 1] DataTypelList,
[PRIVATE 2] StaticList,

— 26 —

[PRIVATE 3] FunctionlnvocationDefinition

ListHeader

ListHeader ::= SEQUENCE {
numegicld

IPRIVATE OLIMPLICIT Unsignedls
T T

romRpmFlag
maxNamelLength
accegsProtectionSupported

versig
localH
numb
localH
firstN
numb
localH
firstN
numb
localH
firstN
numb
localH

}
4.3.7.3

DataTyp

}

DataTyp
nume
objec
dataT|
dataT]|

}

Structur
nume
objec
numb
recor

nu
da
}
}

nOfObjectDefinition
eferenceOfListHeader
erOfEntriesInDataTypelList
eferenceOfDataTypelList
LmericldOfStaticList
erOfEntriesInStaticList
eferenceOfStaticList
LimericldOfVariableListDefinition
erOfEntriesinVariableListDefinition
eferenceOfVariableListDefinition
LimericldOfFunctioninvocationDefinition

eferenceOfFunctionlnvocationDefinition

DataTypelList

eList ::= CHOICE {
[PRIVATE 0] DataTypeDefinition,

eDefinition ::= SEQUENCE {
Ficld

Class

ypeNamelLength

ypeName

bdDataTypeDefinition x«=\SEQUENCE {
ricld

Class

prOfElements

HList SEQUENCE OF SEQUENCE({
nericldOfDataTypeDefinition

aLength

4.3.7.4_ " Staticlist

[PRIVATE 1] IMPLICIT Boolean,
[PRIVATE 2] IMPLICIT Unsigned8,
[PRIVATE 3] IMPLICIT Boolean,
[PRIVATE 4] IMPLICIT Integer16,
[PRIVATE 5] IMPLICIT Unsigned32 OPTIONAL;
[PRIVATE 6] IMPLICIT Unsigned16,
[PRIVATE 7] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 8] IMPLICIT Unsigned16,
[PRIVATE 9] IMPLICIT Unsigned16,
[PRIVATE 10] IMPLICIT Unsigned32"OPTIONAL,
[PRIVATE 11] IMPLICIT Unsigned16,

[PRIVATE 12] IMPLICITUnsigned16,
[PRIVATE 13] IMPLICIT Unsighed32 OPTIONAL,
[PRIVATE 14] IMPLICIT Unsigned16,

erOfEntriesInFunctionlnvocationDefinition [PRIVATE 15] IMPLICIT-Unsigned16,

[PRIVATE 16] IMPLICIT Unsigned32 OPTIONAL

[PRIVATE 1] StructuredDataTypeDefinition

Gn_NumericlD,

Gn_ObjectClass,

Gn_Length,

[PRIVATE 0] IMPLICIT VisibleString OPTIONAL

Gn_NumericlD,
Gn_ObjectClass,

[PRIVATE 0] IMPLICIT Integer8,

Gn_NumericlD,
Gn_Length

StaticList ::= CHOICE {

[PRIVATE 0] VariableDefinition,
[PRIVATE 1] ArrayDefinition,
[PRIVATE 2] StructureDefinition

}

VariableDefinition ::= SEQUENCE {
numericld
objectClass
numericldOfDataTypeDefinition

datalL

ength

accessPrivilege

localReferenceOfVariable
variableName

exten

sion

Gn_NumericlD,
Gn_ObjectClass,
Gn_NumericlD,

Gn_Length,
Vr_AccessPrivilege OPTIONAL,

[PRIVRTE 0] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 1] IMPLICIT VisibleString OPTIONAL,
[PRIVATE 2] IMPLICIT OctetString OPTIONAL

IEC 61158-6-9:2014 © IEC 2014
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ArrayDefinition ::= SEQUENCE {
numericld
objectClass
numericldOfDataTypeDefinition
dataLength
numberOfElements
accessPrivilege
localReferenceOfArray
arrayName
extension

}

StructureDefinition :
numericld
objectClass

:= SEQUENCE {

—27—

Gn_NumericlD,
Gn_ObjectClass,
Gn_NumericlD,
Gn_Length,
[PRIVATE 0] IMPLICIT Unsigned8,
Vr_AccessPrivilege OPTIONAL,
[PRIVATE 1] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 2] IMPLICIT VisibleString OPTIONAL,
[PRIVATE 3] IMPLICIT OctetString OPTIONAL

Gn_NumericlD,
Gn_ObjectClass,
Gn NumericlD

FunctiorllnvocationDefinition ::= SEQUENCE {

numeficld

objecfClass
numberOfRelatedObjects
accegsPrivilege

FunctionlnvocationDefinition

Vr_AccessPrivilege OPTIONAL,
[PRIVATE 0] IMPLICIT VisibleString OPTIONAL,
[PRIVATE 1] IMPLICIT OctetString OPTIONAL,
[PRIVATE 2] IMPLICIT SEQUENCE OF Unsigned32 QPTION

Gn_NumericlD,
Gn_ObjectClass,

[PRIVATE 0] IMPLICIT Unsigned8,
Fi_AccessPrivilege OPTIONAL,

deletable Gn_Deletable,
reusaple Gn_Reusable,
functipninvocationState Fl_State,
numeficldOfLoadRegion SEQUENCE OF-Gn/NumericlD,
functipninvocationName [PRIVATE 1] IMPLI€IT VisibleString OPTIONAL,
extenpion [PRIVATE 2] IMPLICIT OctetString OPTIONAL
}
4.4 Abstract syntax of data types
4.41 Referenced data types
4.4.2 Notation for the Boolean type
Boolean|::= BOOLEAN -- TRUE if the value is non-zero.
-- FALSE if the value is zero.
4.4.3 Notation for the Integer types
Integer J= INTEGER -- any integer
Integer8|::= INTEGER (-128).¥127) —-range -2/ <= i <= 271
Integer1 ::= INTEGER (-32768..+32767) -- range -2 Y <= i <= 215-1
Integer3P ::= INTEGER --range -231 <= j <= 2311
4.4.4 Notation for the Unsigned types
Unsignef /= INTEGER -- any non-negative integer
Unsignefd8. %= INTEGER (0..255) --range 0 <= | <= 212:1
Unsignedt6——=tNTEGER065535) =TaNMge 0 <= 1 <= 2. -1

Unsigned32 ::= INTEGER
4.4.5

Floating32 ::= BIT STRING SIZE (4)
4.4.6

BitString ::= BIT STRING

BitString8 ::= BIT STRING SIZE (8)
BitString16 ::= BIT STRING SIZE (16)
BitString32 ::= BIT STRING SIZE (32)

--range 0 <= | <= 2324

Notation for the Floating Point type

-- ISO/IEC/IEEE 60559 Single precision

Notation for the BitString type

-- For generic use

-- Fixed eight bits bitstring
-- Fixed 16 bits bitstring

-- Fixed 32 two bits bitstring

AL
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4.4.7 Notation for the OctetString type

OctetString ::= OCTET STRING -- For generic use

OctetString2 ::= OCTET STRING SIZE (2) -- Fixed two-octet octet string
OctetString4 ::= OCTET STRING SIZE (4) -- Fixed four-octet octet string
OctetString6 ::= OCTET STRING SIZE (6) -- Fixed six-octet octet string
OctetString7 ::= OCTET STRING SIZE (7) -- Fixed seven-octet octet string
OctetString8 ::= OCTET STRING SIZE (8) -- Fixed eight-octet octet string

OctetString16 ::= OCTET STRING SIZE (16) -- Fixed 16 octet octet string
4.4.8 Notation for VisibleString type

VisibleString2 ::= VisibleString SIZE (2) -- Fixed two-octet visible string
VisibleString4 ::=VisibleString SIZE (4) -- Fixed four-octet visible string
VisibleString8 ::= VisibleString SIZE (8) -- Fixed eight-octet visible string
VISlbleS ring"R = \/ioiklth—ing SIZE <4G> Eivaed-16-octet visible. oh-ing

4.4.9 Notation for BinaryDate type

BinaryDate ::= OctetString7
4.4.10( Notation for TimeOfDay type

TimeOfQjay ::= OctetString6
4.4.11( Notation for TimeDifference type

TimeDifference ::= OctetString6
4.4.12| Notation for TimeValue type

TimeValpe ::= OctetString8
4.4.13( Nortation for DL—Time-offset type

DL-Timdg-offsetType ::= OctetString

5 Trpansfer syntax

5.1.1 General

Additignal information is to be added to the user data to allow an unique association| of the
data 4t the communication partner. The coding rules for the additional informatipn are
optimized to produce messages)as short as possible in accordance with fieldbus requir¢gments.
The frgquency of occurrence of special messages is taken into account.

The cgnditions in the fietdbus area are the following:

e short messages

e low number of different messages

o sorrwe messages such as Read and Write occur especially often.

5.1.2 Coding rules

The structuring of a FMS PDU is done either by inserting explicitly Identification Information or
by implicit agreements.

Structure of a PDU is shown in Figure 1.
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ID Info for
User Data
Structure ID Info User Data
A Ar A
Insertion of Insertion of
Identification Identification
Information Information

No ID Info: User Data is identified
by implicit agreement about the
position within the PDU

Figure 1 — Insertion of identification information in the FMS(RDU

The Identification Information consists of P/C flag, tag and length. The 'structures and the user
data of the PDU may be identified using this Identification Informatian,

The sgmantics of the user data are either known from the context or are universally [known
(context specific tags or universal tags). In the syntax description the context specific tggs are
enclosgd in rectangular brackets. If the semantics of a parameter are implicitly known from
the position in the PDU, no tag is used.

The following restrictions on the usage of implicitlyyknown components (universal tagg) shall
be made:

e theglength of the user data shall be fixed,

e theg component may not be OPTIONAL,

e thg component may not be inside'a CHOICE construct.
5.1.3 Structure of the identification information

5.1.3.1 General

The ldentification Information (ID Info) consists of P/C flag, tag and length, as shpwn in
Figure|2.



https://iecnorm.com/api/?name=bed5eaf0940d3337e34eb6a64233577e

- 30 - IEC 61158-6-9:2014 © IEC 2014

PIC :tag: : Ien:gth !

b8 b7 b6 b5 b4 b3 b2 b1
Tag 0to 6, Length 0to 14

T
PIC| 1 ! 1 ! 1 : Ien:gth : : t%xtendledta%;

Tag 7 to 255, Length 0 to 14

T
PIC ItagI 1 ! 1 ! 1 ! 1 ! exllended length

I I | I I I I I I |
Tag 0 to 6, Length 15 to 255

T T
PIG| 1 ! 1 ! 1 (1 ! 1 | 1 | 1 | e!(tendedta‘g b | extlended Ien%;th |
[ | I I Y I ) B [ 1 3 I

Tag 7 to 255, Length 15 to 255

Figure 2 — Identification

The P/C flag indicates if it is a simple component (primitive).or if it is a structured component
(constiucted, SEQUENCE, SEQUENCE OF).

P/C Flag =0 <=> simple component
P/C Flag =1 <=> structured component

The tag identifies the semantics of the component.

The lepgth is the length of the compenent in octets if this component is a simple one|or the
numbefr of contained components if this component is structured.

The whole ID Info is coded \in)’'one octet, if possible. The octet is divided into 3 pprts of
differept lengths.

e P/Cflag 1 bit
e tag 3 bits
e lenjgth 4 bits

If the gpace_in the fields for the length or for the tag is not sufficient, an extension is us¢d. For
this al| bits of the concerned field are set to one. The information is then encoded|in the
following octef. The range of the tag is 0 fo 6 and the range of the Tengith is 0 to 14 when no
extension is used. These ranges are preferred for the most frequently occurring messages
because they produce very short PDUs.

If an extension has to be used for both the tag and the length, the tag is encoded in the first
subsequent octet and the length is encoded in the second subsequent octet.

5.1.3.2 Data types
5.1.3.2.1 General

User data is always a simple (primitive) component. It is encoded as shown in Figure 3.
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P/C tag ! length Data

Figure 3 — Coding with identification

If the semantics of the user data are known implicitly from the position in the PDU and the

length is fixed and implicitly known, then no Identification Information is added as shown in
Figure 4.

Data

Figure 4 — Coding without identification
5.1.3.2.2 Coding for Boolean type

Repregentation of the value true or false in one octet as shown\in“Figure 5 and Figure 6|.

Notation: Boolean
Range of values:

Coding: true or false

false is“represented by the
valug, true is represented
by 'the value FF

|bits 8|7|6|5|4|3|2|1 | |

octet

1T 1,1 1 1 1 1 1

Figure 5 — Representation of the value true

|bits 8|7|6|5|4|3|2|1 | |

octet

1 /0 0 OO OO 0O

Figure 6 — Representation of the value false
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Coding for Integer types
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Integer values are signed quantities as shown in Figure 7.
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Notation: Integer8, Integer16, Integer32
Range of Data type range of values length
Values:

Integer8 -128 <i <127 1 octet
Integer16 -32768 <i < 32767 2 octets
Integer32 -231<i<231 -1 |4 octets
Coding: In two's complement representation
the MSB (Most Significant Bit) is the bit after the
sign bit (SN) in the first octet.
SN = 0: positive numbers and z
SN = 1: negative numbers
vits 8 [7 [6 |5 [4 |3 |2 K
octets
1 SN 214 213 212 5,11 510" 59 28
2 27 26 25 24 (33 22 of 20

Figure 7 — Coding, 'of data of data type Integer16

5.1.3.24 Coding for Unsigned-types
Unsigned Values are encoded-as shown in Figure 8.
Notation: Unsigned8, Unsigned16, Unsigned32
Range of |Data type range of values length
Values:
Unsigned8 0<i<255 1 octet
Unsigned16 0<i<65535 2 octets
Unsigned32 0<i< 4 octets
4 294 967 295
Coding |Binary
bits 8 |7 |6 |5 |4 |3 |2 |1
octets
1 215 214 513 512 o511 510 59 58
2 27 26 25 24 23 52 o1 0

Figure 8 — Coding of data of data type Unsigned16
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5.1.3.2.5 Coding for Floating Point type

Floating Point values are encoded as shown in Figure 9.

5.1.3.2.

Visible

Notation: Floating-Point (4 octet)

Range of Values: [see IEEE Std 754 Short Real Number (32 bits)

Coding: see |IEEE Std 754 Short Real Number (32 bits)
LSB
bits |8 |7 e |5 |4 |3 |2 |1
octets Exponent (E)
1 SN |27 26 25 24 23 22 o

(E) Fraction (F)
2 20 221 22 23 o4 95 o6 o7

Fraction (F)
3 28 29 240 2441 212 213 214 215
Fraction (F)

4 216 2-17 2-18 219 220 2-21 2427223

SN: sign 0 = positive, 1 = negative

Figure 9 — Coding of data of datadype Floating Point

6 Coding for Visible String type

String values are encoded as shown.in Figure 10.

Notation: Visible-String

Range of Values: see ISO/IEC 646 and ISO/IEC 2375:
Defining

registration

number 2 + SPACE

Cading: see ISO/IEC 646
|bits |8 |7 |6 |5 |4 |3 |2 |1
octets
1 first character
etc.
n

Figure 10 — Coding of data of data type Visible String



https://iecnorm.com/api/?name=bed5eaf0940d3337e34eb6a64233577e

5.1.3.2.7
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Coding for Octet String type

Octet String values are encoded as shown in Figure 11.

IEC

61158-6-9:2014 © IEC 2014

Notation: Octet String
Coding: Binary

bits [8]7 6|5 |af3]2]1

octets
1
n
Figure 11 — Coding of data of data type Octet String

5.1.3.2.8 Coding for Date type

The dgta type Date consists of a calendar date and a time as shown{n Table 2 and Figdre 12.

Notatign:
Range|of Values:
Codind:

Date/Time

ms to 99 years

in 7 octets

Table 2 — Coding for Date type

Parameter | Range of values Meaning of the parameters

ms 0...59 999 milliseconds

min 0...59 mihutes

SuU 0,1 0: standard time, 1: summer time

RSV — reserve

h 0...23 hours

d. of w. 1.7 day of week: 1 = Monday, 7 = Sunday

d. of m. .31 day of month

months 1...12 months

years 0...99 years (without the century)
bits | 8 | 7 [ 6 [543 ]2]1

octets
1 215 214 513 212 711 510 5,9 58
2 |27 26 25 24 23 22 21 20 |0 .59999ms
3 RSV RSV |25 24 23 22 21 20 |0..59 min
4 su |RSV RSV |24 23 22 21 20 o .23h

day of week day of month 1...7 d. of w.
5 (22 21 20 f24 23 22 21 30 14 314 ofm.
6 RSV RSV |25 24 23 22 21 20 |1..12 months
7 RSV |26 25 24 23 22 21 20 0. 99years
msb

Figure 12 — Coding of data of type Date
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5.1.3.2.9 Coding for Time-of-day type

The data type Time-of-day consists of a time and an optional date.

The time is stated in milliseconds since midnight. At midnight the counting starts with the
value zero.

The date is stated in days relatively to the first of January 1984. On the first of January 1984
the date starts with the value zero.

Notation: Time-of-day

Range|of Values: 0<i<(245-1)ms
0<i<(216-1)days

Coding:

The time is represented as a 32 bit binary value. The first four (MSB) bits shall have the¢ value
zero.

The (optional) date is encoded as a 16 bit (2 octets) binary value.

The Tine-of-day is a string of 4 or 6 octets as shown in Figure 13"

bits 8|7|654|3|2|1

octets
1 0 0 0 0 [227 @26 225 524 |hymber of
2 223 222 921 20 18> 518 17 216 |pjjliseconds

since

3 215 214 213 212 211 210 29 28 Imidnight

4 27 26 9B Vo4 3 22 o1 50

5 215 140513 212 211 210 29 28 | humber of days
since 1984-01-01

6 2L\ 26 25 24 23 22 21 20 gptional

msb

Figure 13 — Coding of data of data type Time-of-day

5.1.3.2.10,~ Coding for Time-difference type

The data type Time-difference consists of a time in milliseconds and an optional day count.
The structure is equivalent to the structure of the Time-of-day but it states in this case a Time
Difference.

Notation Time-difference

Range of Values: 0<i<(228_-1)ms
0<i<(216-1)days
Coding:
The time is represented as a 32 bit binary value. The first four (MSB) bits shall have the value

zero. The (optional) date is encoded as a 16 bit (2 octets) binary value. The Time Difference
is a string of 4 or 6 octets as shown in Figure 14.
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5.1.3.2.

Figure

Only m

Notatid

Coding:

11

15 shows the numbering scheme of the bits of the data type Bit String.

ultiples of eight are legal values of the length (in bits)-0f the Bit String.

n:
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bits | 8 |7 |6 |5 |a]3]2]n
octets
1 0 0 0 0 |227 226 225 224 |numper of
2 223 222 221 220 219 218 217 216 | mijlliseconds
3 2156 14 513 512 511 10 ,9 o8
4 27 26 25 24 23 2 1 20
5 215 214 213 212 211 210 29 28 |humber of
days
5 2T o6 o5 22—t 2% Toptional
msb

Figure 14 — Coding of data of data type Time-differencé

Coding for Bit String type

Bit String

Binary

bits |8 |7 |6 |5 ]3]2]1
octets

1 0 1 23 4 5 6 7
2 |8 9,0 11 12 13 14 15
etc
n

Figure 15 — Coding of data of data type Bit String
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5.1.3.2.12 Coding for Time-value type

This data type is used to represent date and time in the required precision for application
clock synchronization. It is a 64-bit unsigned fixed-point number, which is the time in 1/32s of
a millisecond. When SN bit is 1, the data is negative and in two’s complement representation,
while the data is positive when SN bit is 0. See Figure 16.

bits | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octets [SN 262 261 260 559 558 557 56

1

255 54 253 552 51 550 49 ,48
247 546 545 44 543 42 41 40
239 538 537 36 35 34 533 ,32
231 530 229 528 527 226 25 24
223 22 521 520 19 18 17 16
215 514 513 512 11 510 9  ,8

N O g »~ 0N

signed integer

8 |27 26 25 24 23 22 21 20 | fEdctets length of
1/32ms unit

msb

Figure 16 — Coding of data of data type Time-value

5.1.3.3 User data definitions
5.1.3.3.1 General

User dpta is always a simple (primitive).component. It is encoded as shown in Figure 16. The
P/C, t4g, and length are encoded asxshown in Figure 17.

P/C tag length Data

Figure-17 — Coding of data of user data definitions with identifier

If the $emantics of the user data are known implicitly from the position in the PDU and the
length |is(fixed and implicitly known, then no Identification Information is added as shpwn in
Figurel18

Data

Figure 18 — Coding of data of user data definitions without identifier

Two special definitions are used to describe user data in the PDUBody definitions, Null and
Packed. They are defined below.

5.1.3.3.2 Coding for Null

Null has the length zero. There are no subsequent (empty) octets.
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5.1.3.3.3 Coding for Packed

Packed contains one or more data elements of the Data types which are chained together
without any gap. The composition is known by the user.

5.1.3.4 Coding of structure information
5.1.3.41 General

User data may be combined to structured (constructed) components.

The communication partner shall be able to identify these structures and the components of
these gtructures. The P/C flag of the ID Info is 1.

5.1.3.4.2 SEQUENCE

The SEQUENCE structure is comparable with a record. It represents a colléction of user data
of the same or of different Data types. Before the SEQUENCE structure/there is an IPD Info,
which |conveys the length not in octets but in number of components. The number of
compopents is less than the total length in octets. In most casés an extension |is not
necesgary due to this length encoding. Components should be encoded in the order of ANS.1.
See Figure 19. Neither duplication nor deletion of an item is alloewed.

Ienglth = r!umbér of
components
] ] | ] ]
b8 b7 b6 b5 b4\ b3 b2 bl

1 tag

Figure 19 — Coding.of ID info for a SEQUENCE

A stru¢ture may contain user data .orfurther structures as components. Single components
may bp OPTIONAL, i.e. they may be omitted. In this case the ID Info is omitted [too. A
SEQUENCE shall be counted as\a’single component even if it contains several compongnts.

Example:

The héxadecimal notation'is used for the following example of encoding. The upper case
letter X is used as a fillyin for unknown values, such as the length of the single compongnts or
the tad of the structure. A lower case letter x represents user data.

Syntax Description Code comment

Persgn [1]AMPLICIT SEQUENCE {94 4 components
[0][Sufname, 0X xx ... tagO
[1]|First'name, 1X xx ... tag 1
[2] Tity, ZX XX ... 1ag 2
[3] Street 3X xx ...tag 3

}
5.1.3.4.3 SEQUENCE OF

The SEQUENCE OF structure represents a succession of components. It is comparable with
an array.

The structure may contain one or more components. The components may be user data or
structures.

The coding is as for the structure SEQUENCE. For the statement of the number of
components the number of repetitions shall be taken into account. The tags of the Syntax
Description shall be used for the components of SEQUENCE OF. The same tags may be
coded several times in succession.
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employeedata [2] IMPLICIT SEQUENCE OF {

[0] Person

5.1.3.4.4 CHOICE

A CHOICE represents a selection from a set of predefined possibilities. The components of a
CHOICE construct shall have different tags to allow proper identification. Instead
CHOICE construct the actually selected component is encoded. Only one component should

of the

be encoded for a CHOICE. Its tag has a value specified in ASN.1.
Example:
Data ::=|CHOICE {
[0] Employeedata,
[1] Cllentdata,
[2] Sypplierdata
}
6 Structure of FAL protocol state machines
Interfage to FAL services and protocol machines are specified in this-clause.
NOTE [The state machines specified in Clause 6 and ARPMs defined in Clause 9 only define the valid e
each. It Js a local matter to handle these invalid events.
The bghavior of the FAL is described by three integrated<protocol machines. Specific
these protocol machines are defined for different ARER/types. The three protocol m3

are: F
(ARPM
these
Figure

AL service Protocol Machine (FSPM), the Apptication Relationship Protocol M
), and the data-link layer Mapping Protocol\Machine (DMPM). The relationship
protocol machines as well as primitives exchanged among them are depid
20.

AP _Cortext

A

FA LSe rvice Req/RspP rimifives FAL Se nice hd/CriP rimiives

Y

FSP M

FSP M Req /RspP rimifives FSP M ihd/CrfP rimifves

ents for

sets of
chines
achine
among
ted in

#n ARPM J
#1 ARPM

A RPM Reg/RspP rinitives ARPMh d/CrfP rimitives

| DMPM

A

DLReg/Rsp Primitie s DL Ind CnfP rimitive s

A J

Daalirk Layer

Figure 20 — Relationships among protocol machines and adjacent layers
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The FSPM describes the service interface between the AP-Context and a particular AREP.
The FSPM is common to all the AREP classes and does not have any state changes. The

FSPM
a)

b)

c)

is responsible for the following activities:

to accept service primitives from the FAL service user and convert them into FAL
internal primitives;

to select an appropriate ARPM state machine based on the AREP Identifier
parameter supplied by the AP-Context and send FAL internal primitives to the
selected ARPM,;

to accept FAL internal primitives from the ARPM and convert them into service
primitives for the AP-Context;

d)

The A
with a

e)

f)

g)

The D
AREP
activiti

h)

i)

7 AFR
71
This fi

to deliver the FAL service primitives to the AP-Context based on the AREP lidentifier
parameter associated with the primitives.

RPM describes the establishment and release of an AR and exchange)of FAL-PDUs
remote ARPM(s). The ARPM is responsible for the following activities

to accept FAL internal primitives from the FSPM and create~and send othér FAL
internal primitives to either the FSPM or the DMPM, based on the ARHEP and
primitive types;

to accept FAL internal primitives from the DMPM and.send them to the FSPM as a
form of FAL internal primitives;

if the primitives are for the Establish or Abarty'service, it shall try to establish or
release the specified AR.

MPM describes the mapping between the<xFAL and the DLL. It is common to |all the
types and does not have any state chandes. The DMPM is responsible for the following
PS:

to accept FAL internal primitives‘from the ARPM, prepare DLL service primitivegs, and
send them to the DLL;

to receive DLL indication;or confirmation primitives from the DLL and send them to
the ARPM in a form of FAL internal primitives.

?-Context state-machines

VCR PM structure

eldubs,_defines a single state machine, the VCR Connection protocol machipe. Its

relatiopship-<with its user and with the underlying FSPM, as well as primitives exchanged

among

them, are depicted in Figure 21.
VCR User
A
Type 9 Req/Rsp Primitives Type 9 Ind/Cnf Primitives
4
VCR PM
A
AREP Reg/Rsp Primitives AREP Ind/Cnf Primitives
A
FSPM

Figure 21 — Relationships among protocol machines and adjacent layers
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The VCR Protocol Machine (VCR PM) is an VCR PM state machine that describes the
operation of VCRs that are dynamically established by exchanging Initiate service APDUs.
The VCR PM is responsible for the following activities:

1. to accept service request and response primitives from the VCR service user;
2. to accept service indication and confirmation primitives from the ARPMs;
3. to deliver service indication and confirmation primitives to the VCR user.
4. to issue service request and response primitives to the ARPM based on the rules
of its state machine.
7.2 \VCR PM state machine
7.21 General
The VCR PM state machine, illustrated in Figure 22, describes the VCR endpoint behavior.
For copnectionless VCRs, the state machine begins in the OPEN state.

S3G, S4~89, S11D~S43D

CONNECTION-
NOT-ESTABLISHED

$16G~823G
$25D~S30D

S1G, S2G
S10D

S39, S40, S42~545,
S47~853, S55, S56,

ICONNECTION- CONNECTION-
ESTABLISHING ESTABLISHING
CALLED CALLING

S$14G, §15G

§59, S60, S62, S63, S64

S$24D

CONNECTION-
ESTABLISHED

S31~838, S41, S46, S54, S57, S58, S61

Figure 22 — VCR state machine

NOTE The transaction numbers with “G” suffix are for the calling protocol machine and those with “D” suffix are
for the called protocol machine. The transactions without a suffix apply to both protocol machines, or those whose
role is yet to be determined.

7.2.2 AP-VCR states

CONNECTION-NOT-ESTABLISHED

The connection is not established. Only the service primitives Initiate.req, ASC.ind, Abort.req
and ABT.ind are allowed. All other services shall be rejected with the Abort service.
CONNECTION-ESTABLISHING (CALLING)

The local FMS user wishes to establish the connection. Only the service primitives ASC.cnf(+),
ASC.cnf(-), Abort.req and ABT.ind are allowed. All other services shall be rejected with the
Abort service. This state is abbreviated as CON-ESTABLISHING-CALLING.
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CONNECTION-ESTABLISHING (CALLED)

The remote FMS user wishes to establish the connection. Only the service primitives
Initiate.rsp(+), Initiate.rsp(-), Abort.req and ABT.ind are allowed. All other services shall be
rejected with the Abort service. This state is abbreviated as CON-ESTABLISHING-CALLED.

CONNECTION-ESTABLISHED

The VCR is established. The service primitives Initiate.req, Initiate.rsp(+), Initiate.rsp(-) are
not allowed and shall be rejected with the Abort service. The following actions shall be taken

to reset a VCR ( Reset VCR ).

e Set attribute "Outstanding services Counter Sending" and attribute "Outstanding services

Copinter Receiving™ of the VCR (dynamic part) to 0.

e Sef state of the VCR to "CONNECTION-NOT-ESTABLISHED".

7.2.3 AP-VCR initiation state transitions

Table § defines the AP-VCR state transitions.

Table 3 — AP-VCR state machine transactions
# Current state Event_or copdition Next state
=> action

S1G CONNECTION- | Initiate.req CONNEQTION -
NOT- && VCR is valid ESTABLISHING-
FSTABLISHED |&& VCR type = QUB CALLING

=>
ASC.req{
Data := Initiate-RequestPDU
}

S2G CONNECTION- | Initiate.req CONNEQTION -
NOT- && VCR is valid ESTABLISHING-
FSTABLISHED |&& VCR type <> QUB CALLING

=>
ASC.req{
Data := NULL
}

S3G CONNECTION- | Initiate.req CONNEQTION-
NOT- && VCR is(mnat valid NOT-
FSTABLISHED | => ESTABLISHED

Abort.ind{
Abortldentifier := FMS,
ReasonCode := VCR error

S4 CONNECTION=_\Mbort.req CONNEQTION-
NOT- => NOT-
ESTABLISHED (no actions taken) ESTABLISHED

S5 CONNECTION- | FMS service.primitive other than Initiate & Abort CONNEJQTION-
NOTH => NOT-
ESTABLISHED Abort.ind{ ESTABLISHED

Abortldentifier := FMS,
ReasonCode := User error
}

S6 CONNECTION- |ABT.ind CONNECTION-
NOT- => NOT-
ESTABLISHED (no actions taken) ESTABLISHED

S7 CONNECTION- | Faulty or unknown FAS service primitive CONNECTION-
NOT- => NOT-
ESTABLISHED ABT.req{ ESTABLISHED

Abortldentifier := FMS,
ReasonCode := FAS error
}

S8 CONNECTION- | FAS service primitive other than ASC.ind and ABT.ind CONNECTION-
NOT- => NOT-
ESTABLISHED ABT.req{ ESTABLISHED

Abortldentifier := FMS,
ReasonCode := Connection state conflict FAS
}
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Event or condition

# Current state _ . Next state
=> action

S9 CONNECTION- |ASC.ind CONNECTION-
NOT- && Data = not allowed, unknown or faulty FMS PDU NOT-
ESTABLISHED |=> ESTABLISHED

ABT.req{
Abortldentifier := FMS,
ReasonCode := FMS PDU error
}

S10D |CONNECTION- |ASC.ind CONNECTION -
NOT- && Data Initiate-RequestPDU ESTABLISHING-
ESTABLISHED |&& VCR is valid CALLED

&& Max FMS PDU length test is positive
&& FmsFeaturesSupported test is positive
Initiate.ind{
!

S11D CONNECTION- |ASC.ind CONNEJTION-
NOT- && Data = Initiate-RequestPDU NOT-
ESTABLISHED | && VCR is invalid ESTABLISHED

=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := VCR error
!

S12D |[CONNECTION- |ASC.ind CONNEdQTION-
NOT- && Data = Initiate-RequestPDU NOT-
FSTABLISHED | && VCR is valid ESTABLISHED

&& Max FMS PDU length test is negative
=>
ASC.rsp(-){
Data := Initiate-ErrorPDU{
ErrorCode := max-fms-pdu-size:insufficient
} ¥

S13D |[LONNECTION- |ASC.ind CONNEdQTION-
NOT- && Data = Initiate-RequestPDU NOT-
FSTABLISHED | && VCR is valid ESTABLISHED

&& Max FMS PDU lengthltest is positive
&& FmsFeaturesSuppearted test is negative
=>
ASC.rsp(-){
Data := Initiate-ErrorPDU{
ErrorCode™:= feature-not-supported
!
!

S14G CONNECTION - ASC.cnf(+) CONNEdTION-
ESTABLISHING | && Data = Initiate-ResponsePDU ESTABLISHED
CALLING &8& VCR type = QUB

=>
Initiate.cnf(+){
!

S15G | CONNEGTION - | ASC.cnf(+) CONNEdTION-
FSTABLISHING | && Data = NULL ESTABLISHED
CALLING && VCR type = QUU or BNU

=>
illiliqlc.\.lu’\‘r){
!

S16G |CONNECTION - | ASC.cnf(-) CONNECTION-
ESTABLISHING | && Data = Initiate-ErrorPDU NOT-
-CALLING && VCR type = QUB ESTABLISHED

=>
Initiate.cnf(-){
ErrorCode := Error code in ASC.cnf
b
reset VCR

S17G |CONNECTION - | ASC.cnf(-) CONNECTION-
ESTABLISHING | && Data = NULL NOT-
-CALLING && VCR type = QUU or BNU ESTABLISHED

=>
Initiate.cnf(-){
ErrorCode := Error code in ASC.cnf

h
reset VCR
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Event or condition

# Current state _ . Next state
=> action
S18G |CONNECTION - |ABT.ind CONNECTION-
ESTABLISHING |=> NOT-
-CALLING Abort.ind{ ESTABLISHED
Abortldentifier := Abortldentifier of ABT.ind,
ReasonCode := ReasonCode of ABT.ind
2
reset VCR
S19G |[CONNECTION - | Abort.req CONNECTION-
ESTABLISHING |=> NOT-
-CALLING ABT.req{ ESTABLISHED
Abortldentifier := Abortldentifier of Abort.req,
ReasonCode := ReasonCode of Abort.req
Ig
reset VCR
S20G |[{CONNECTION - | Faulty or unknown FAS service primitive CONNEJQTION-
ESTABLISHING | => NOT-
CALLING ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode := FAS error
2
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FAS error
b
reset VCR
S21G |[LCONNECTION - | FAS service primitive other than ASC.cnf and ABT.ihd CONNEJQTION-
FSTABLISHING | => NOT-
CALLING ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode :=Connection state conflict FAS
|3
Abort.ind{
Abortldentifier := FMS,
ReasonCode :=Connection'state conflict FAS
b
reset VCR
S22G |[CONNECTION - |ASC.cnf CONNEJQTION-
FSTABLISHING | && Data = not allowed,\unknown or faulty FMS PDU NOT-
CALLING => ESTABLISHED
ABT.req{
Abortldentifier := FMS,
ReasonCode := FMS PDU error
|3
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FMS PDU error
b
reset VCR
S23G |LONNECTION'={ FMS service.primitive other than Initiate.rsp and Abort.req CONNEJQTION-
FSTABLISHING | => NOT-
CALLING ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode := User error
|3
Abortirdf
Abortldentifier := FMS,
ReasonCode := User error
h
reset VCR
S24D |CONNECTION - | Initiate.rsp(+) CONNECTION-
ESTABLISHING |=> ESTABLISHED
-CALLED ASC.rsp(+){
Data = Initiate-ResponsePDU
}
S25D |CONNECTION - | Initiate.rsp(-) CONNECTION-
ESTABLISHING |=> NOT-
-CALLED ASC.rsp(-){ ESTABLISHED

Data = Initiate-ErrorPDU{
ErrorCode = ErrorCode of Initiate.rsp

}
h
reset VCR
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Event or condition

# Current state _ . Next state
=> action
S26D |CONNECTION - | Abort.req CONNECTION-
ESTABLISHING |=> NOT-
-CALLED ABT.req{ ESTABLISHED
Abortldentifier := Abortldentifier of Abort.req,
ReasonCode := ReasonCode of Abort.req
2
reset VCR
S27D |CONNECTION - |ABT.ind CONNECTION-
ESTABLISHING |=> NOT-
-CALLED Abort.ind{ ESTABLISHED
Abortldentifier := Abortldentifier of ABT.ind,
ReasonCode := ReasonCode of ABT.ind
g
reset VCR
S28D |[{CONNECTION - | Faulty or unknown FAS service primitive CONNEJQTION-
ESTABLISHING | => NOT-
CALLED ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode := FAS error
2
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FAS error
b
reset VCR
S29D |[LCONNECTION - | FAS service primitive other ABT.ind CONNEJQTION-
FSTABLISHING | => NOT-
CALLED ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode :=Connection state conflict FAS
|3
Abort.ind{
Abortldentifier := FMS,
ReasonCode :=Connection'state conflict FAS
b
reset VCR
S30D |[fCONNECTION - | FMS service.primitive othér than Initiate.rsp and Abort.req CONNEQTION-
FSTABLISHING | => NOT-
CALLED ABT.req{ ESTABLISHED
Abortldentifiersi= FMS,
ReasonCedé := User error
|3
Abort.ind{
Abortldentifier := FMS,
ReasonCode := User error
I8
reset VCR
S31 CONNECTION- % ConfirmedService.req CONNE(QTION-
ESTABLISHED | && OSCS < ActualMaxSCC ESTABLISHED
&& InvokelD not existent
&& PDU length < Max FMS PDU sending
&& FmsFeaturesSupported test (client) positive
=>
DTC.req{
Daia - L/UII“IIIIUUI'RUK{UGbi.FDU
5
OSCS := OSCS +1
S32 CONNECTION- | ConfirmedService.req CONNECTION-

ESTABLISHED

&& OSCS = ActualMaxSCC
=>
Reject.ind{
DetectedHere := true,
Original InvokelD := InvokelD in ConfirmedService.req,
RejectPDUType := Confirmed-RequestPDU,
RejectCode := Max-services-overflow

}

ESTABLISHED
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Current state

Event or condition
=> action

Next state

S33

CONNECTION-
ESTABLISHED

ConfirmedService.req
&& OSCS < ActualMaxSCC
&& InvokelD already existent
=>
Reject.ind{
DetectedHere := true,
Original InvokelD := InvokelD in ConfirmedService.req,
RejectPDUType := Confirmed-RequestPDU,
RejectCode := Invoke-ID-exists

CONNECTION-
ESTABLISHED

S34

CONNECTION-
ESTABLISHED

ConfirmedService.req
&& OSCS < ActualMaxSCC

CONNECTION-
ESTABLISHED

&& PDU length > Max FMS PDU sending
=>
Reject.ind{
DetectedHere := true,
Original InvokelD := InvokelD in ConfirmedService.req,
RejectPDUType := Confirmed-RequestPDU,
RejectCode := PDU-size

S35

CONNECTION-
ESTABLISHED

ConfirmedService.req
&& OSCS < ActualMaxSCC
&& InvokelD not existent
&& PDU length < Max FMS PDU sending
&& FmsFeaturesSupported test (client) negative
=>
Reject.ind{
DetectedHere := true,
Original InvokelD := InvokelD in CgnfirmedService.req,
RejectPDUType := Confirmed-RequestPDU,
RejectCode := Feature-not-supported-connection-oriented

CONNEQTION-
ESTABLISHED

S36

CONNECTION-
ESTABLISHED

UnconfirmedService.req
&& PDU length < Max FMS PDU sending
&& FmsFeaturesSupporteditest (client) positive
=>
DTU.req{
Data := Uncanfinmed-PDU

CONNE(TION-
ESTABLISHED

S37

CONNECTION-
ESTABLISHED

UnconfirmedService.req
&& PDU length-> Max FMS PDU sending
=>
Reject.ind{
DetectedHere := true,
Original InvokelD := InvokelD in UnconfirmedService.req,
RejectPDUType := Unconfirmed-PDU,
RejectCode := PDU-size

CONNE(TION-
ESTABLISHED

S38

CONNECTHON-
ESTABLISHED

UnconfirmedService.req

&& PDU length < Max FMS PDU sending

&& FmsFeaturesSupported test (client) negative
=>

Reject.ind{

CONNE(TION-
ESTABLISHED

Detectedrere .= trae,

Original InvokelD := InvokelD in UnconfirmedService.req,
RejectPDUType := Unconfirmed-PDU,

RejectCode := Feature-not-supported-connection-oriented

h

S39

CONNECTION-
ESTABLISHED

Abort.req
=>
ABT.req{
Abortldentifier := Abortldentifier of Abort.req,
ReasonCode := ReasonCode of Abort.req

h
reset VCR

CONNECTION-
NOT-
ESTABLISHED
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Event or condition

# Current state _ . Next state
=> action
S40 CONNECTION- | Faulty, unknown or not-allowed FMS service.primitive CONNECTION-
ESTABLISHED |=> NOT-
ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode := User error
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := User error
h
reset VCR
S41 CONNECTION- |DTC.ind CONNECTION-
FSTABESHED—T&& BData—="Confirmed=ServicePBY ESTABEHSHED
&& PDU length < Max FMS PDU receiving
&& OSCR < ActualMaxRCC
&& InvokelD not existent
&& Features Supported test (server) positive
=>
ConfirmedService.ind{
}
OSCR := OSCR + 1
S42 CONNECTION- |DTC.ind CONNEJQTION-
FSTABLISHED | && Data = Confirmed-ServicePDU NOT-
&& PDU length > Max FMS PDU receiving ESTABLISHED
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := PDU-size
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := PDU-size
h
reset VCR
S43 CONNECTION- |DTC.ind CONNEJQTION-
FSTABLISHED | && Data = Confirmed-ServicePDU NOT-
&& PDU length < Max FMS PDU receiving ESTABLISHED
&& OSCR > ActualMaxRCC
=>
ABT.req{
Abortldentifier := FMS,
ReaspnCode := Max-services-overflow
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := Max-services-overflow
3
reset VCR
S44 CONNECTION-| DTC.ind CONNEJQTION-
FSTABLISHED | && Data = Confirmed-ServicePDU NOT-

&& PDU length < Max FMS PDU receiving
&& OSCR < ActualMaxRCC
&& InvokelD already existent

ESTABLISHED

=>
ABT.Te
Abortldentifier := FMS,
ReasonCode := InvokelD-error-request
1
Abort.ind{

Abortldentifier := FMS,
ReasonCode := InvokelD-error-request

h
reset VCR
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Event or condition

# Current state _ . Next state
=> action
S45 CONNECTION- |DTC.ind CONNECTION-
ESTABLISHED |&& Data = Confirmed-ServicePDU NOT-
&& PDU length < Max FMS PDU receiving ESTABLISHED
&& OSCR < ActualMaxRCC
&& InvokelD not existent
&& Features Supported test (server) negative
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := Feature-not-supported
h
Abort.ind{
Aborttdentifrer—=FMS;
ReasonCode := Feature-not-supported
b
reset VCR
S46 CONNECTION- |DTU.ind CONNEJTION-
FSTABLISHED | && Data = Unconfirmed-PDU ESTABLISHED
&& PDU length < Max FMS PDU receiving
&& Features Supported test (server) positive
=>
UnconfirmedService.ind{
!
S47 CONNECTION- |DTU.ind CONNE(QTION-
FSTABLISHED | && Data = Unconfirmed-PDU NOT-
&& PDU length > Max FMS PDU receiving ESTABLISHED
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := PDU-size
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := PDU-size
h
reset VCR
S48 CONNECTION- |DTU.ind CONNEdQTION-
FSTABLISHED | && Data = Unconfirmed:PDU NOT-
&& PDU length < Max FMS PDU receiving ESTABLISHED
&& Features Supported test (server) negative
=>
ABT.reqf
Abortldentifier := FMS,
ReasonCode := Feature-not-supported
|3
Abort.ind{
Abortldentifier := FMS,
ReasonCode := Feature-not-supported
h
reset VCR
S49 CONNECTON- | ABT.ind CONNE(QTION-
FSTABLISHED | => NOT-
Abort.ind{ ESTABLISHED
Abortldentifier := Abortldentifier of ABT.ind,
RedsS0Nnuode .= Redsonuode O AD T.11d
b
reset VCR
S50 CONNECTION- |ASC.ind CONNECTION-
ESTABLISHED |&& Data = Initiate-RequestPDU NOT-

=>
ABT.req{
Abortldentifier := FMS,

ReasonCode := Connection-state-conflict-FMS

h
Abort.ind{

Abortldentifier := FMS,

ReasonCode := Connection-state-conflict-FMS
h

reset VCR

ESTABLISHED
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Event or condition

# Current state _ . Next state
=> action
S51 CONNECTION- | Faulty or unknown FAS service primitive CONNECTION-
ESTABLISHED |=> NOT-
ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode := FAS error
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FAS error
b
reset VCR
S52 CONNECTION- | Not-allowed FAS service primitive CONNECTION-
i ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode := Connection-state-conflict-FAS
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := Connection-state-conflict-FAS
h
reset VCR
S53 CONNECTION- |valid FAS service primitive CONNEJQTION-
FSTABLISHED | && Data = not-allowed, unknown or faulty FMS PDU NOT-
=> ESTABLISHED
ABT.req{
Abortldentifier := FMS,
ReasonCode := FMS-PDU-error
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FMS-PDU-ergor
h
reset VCR
S54 CONNECTION- | ConfirmedService.rsp CONNEJQTION-
FSTABLISHED | && InvokelD (server) existent ESTABLISHED
&& services in .rsp and..ifd are identical
&& PDU length < Max-EMS PDU sending
=>
DTC.rsp{
Data := Confirmed-ResponsePDU
3
OSCR :=0OSCR -1
S55 CONNECTION- | ConfirmedService.rsp CONNEJQTION-
FSTABLISHED | && InvokelD (server) not existent NOT-
=> ESTABLISHED
ABT.req{
Abortldentifier := FMS,
ReasonCode := InvokelD-error-response
b
Abort.ind{
Abortldentifier := FMS,
ReasonCode := InvokelD-error-response
b
S56 CONNECTION- | ConfirmedService.rsp CONNECTION-
ESTABLISHED |&& InvokelD (server) existent NOT-

&& services in .rsp and .ind are not identical
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := service-error

h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := service-error
h

reset VCR

ESTABLISHED
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Event or condition

# Current state _ . Next state
=> action
S57 CONNECTION- | ConfirmedService.rsp CONNECTION-
ESTABLISHED |&& InvokelD (server) existent ESTABLISHED
&& services in .rsp and .ind are identical
&& PDU length > Max FMS PDU sending
=>
DTC.rsp{
Data := Reject-PDU{
Original InvokelD := InvokelD in ConfirmedService.req,
RejectCode := PDU-size
}
h
OSCR :=0SCR -1
S58 CONNECTHON=—TDTEenf CONNEGTION-
FSTABLISHED | && Data = Confirmed-ResponsePDU ESTABLISHED
&& PDU length < Max FMS PDU receiving
&& InvokelD (client) existent
&& services in .cnf and .req are identical
=>
ConfirmedService.cnf{
b
OSCR :=0OSCR -1
S59 CONNECTION- |DTC.cnf CONNEJQTION-
FSTABLISHED | && Data = Confirmed-ResponsePDU NOT-
&& PDU length > Max FMS PDU receiving ESTABLISHED
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := PDU-size
1
Abort.ind{
Abortldentifier := FMS,
ReasonCode := PDU-size
h
reset VCR
S60 CONNECTION- |DTC.cnf CONNE(QTION-
EFSTABLISHED | && Data = Confirmed-ResponsePDU NOT-
&& PDU length < Max FMS PDU receiving ESTABLISHED
&& InvokelD (client) nef existent
=>
ABT.req{
Abortldentifier := FMS,
ReaspnCode := InvokelD-error-response
1
Abort.ind{
Abortldentifier := FMS,
ReasonCode := InvokelD-error-response
},
reset VCR
S61 CONNECTION-{DTC.cnf CONNE(QTION-
FSTABLISHED | && Data = Reject-PDU ESTABLISHED
&& Original InvokelD (client) existent
&& RejectCode:= PDU-size
=>
Reject.ind{
DULULLSIJHSIS i I’dibﬁ,
Original InvokelD := InvokelD in Reject-PDU,
RejectPDUType := Confirmed-Response-PDU,
RejectCode := PDU-size
h
OSCS := OSCS -1
S62 CONNECTION- [DTC.cnf CONNECTION-
ESTABLISHED |&& Data = Reject-PDU NOT-

&& Original InvokelD (client) not existent

=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := InvokelD-error-response
5
Abort.ind{

Abortldentifier := FMS,
ReasonCode := InvokelD-error-response

h
reset VCR

ESTABLISHED
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Event or condition

# Current state _ . Next state
=> action
S63 CONNECTION- |DTC.cnf CONNECTION-
ESTABLISHED |&& Data = Reject-PDU NOT-

&& Original InvokelD (client) existent

ESTABLISHED

&& RejectCode:<> PDU-size
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := FMS-PDU-error
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FMS-PDU-error

k1

g
reset VCR
S64 CONNECTION- |DTC.cnf CONNEQTION-
FSTABLISHED | && Data = Confirmed-ResponsePDU NOT>
&& InvokelD (client) existent ESTABLISHED

&& Services in .req and .cnf are not identical
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := Service-error
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := Service-error
h
reset VCR

7.24 Primitives exchanged between FAL-User.and VCR PM

See Tgble 4 and Table 5 for the primitives exchanged between the FAL-User and the VCR PM.

Table 4 — Primitives issued by FAL-User to VCR PM

Primitive name Source Associated parameters and functions
Terminate.req FAL-User
Initlate.req FAL-User
Initjate.rsp(+) FAL<User
Initlate.rsp(-) FALUser Refer to FAL service Definition (see IEC 61158-5-9)
ConfirmedService.req FAL-User
ConfirmedService.rsp FAL-User
Ung¢onfirmedService.req FAL-User

Table 5 — Primitives issued by VCR PM to FAL-User

Primitive name Source Associated parameters and functions
Tefminate.ind VCR PM
Iniliaterind \MCR PM
Initiate.cnf(+) VCR PM
Initiate.cnf(-) VCR PM Refer to FAL service Definition (IEC 61158-5-9)

ConfirmedService.ind VCR PM
ConfirmedService.cnf VCR PM
UnconfirmedService.ind |VCR PM

7.2.5 Primitives exchanged between FSPM and the VCR PM

Table 6 and Table 7 define the primitives used by the FSPM.
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Table 6 — Primitives issued by VCR PM to FSPM

Primitive name Source Associated parameters Functions
ASC.req VCR PM Arep_lId, This primitive is used to convey an Associate
Data request primitive from the VCR PM to the FSPM.
Remote DLCEP_Address
ASC.rsp(+) VCR PM Arep_lId, This primitive is used to convey an Associate
response(+) primitive from the VCR PM to the
Data FSPM.
ASC.rsp(-) VCR PM Arep_lId, This primitive is used to convey an Associate
response(-) primitive from the VCR PM to the
Data ESPM
Abort.refy VCR PM Arep_ld, This primitive is used to convey an Abort'request
. primitive from the VCR PM to the FSRM.
Identifier,
Reason_Code,
Additional_Detail
CS.req VCR PM Arep_lId, This primitive is used ta/convey a Confirmgd Send
(CS) request primitive'from the VCR PM tq the
Data FSPM.
CS.rsp VCR PM Arep_lId, This primitive i used to convey a Confirmgd Send
(CS) responsg’ primitive from the VCR PM to the
Data FSPM.
UCS.req VCR PM Arep_|Id, This primitive is used to convey an Unconfirmed
Remote_DLSAP_Address, Send\(UCS) request primitive from the VCR PM to
the ' ESPM.
Data
FCMP.rgq VCR PM Arep_lId This primitive is used to convey an FAL-C¢mpel
(FCMP) request primitive from the VCR PWM to the
FSPM.
GBM.red VCR PM Arep_lId This primitive is used to convey a Get-Buffered-
Message (GBM) request primitive from thg VCR
PM to the FSPM.

Table 7 — Primitives issued by FSPM to VCR PM

Primitiye name | Source Associated parameters Functions

ASC.ind FSPM Arep_Id, This primitive is used to convey an Associate indlication
Pata primitive from the FSPM to the VCR PM.

ASC.cnf[+) FSRM Arep_lId, This primitive is used to convey an Associate repult(+)
Data primitive from the FSPM to the VCR PM.

ASC.cnf[-) FSPM Arep_Id, This primitive is used to convey an Associate repult(-)
Data primitive from the FSPM to the VCR PM.

Abort.in FSPM Arep_Id, This primitive is used to convey an Abort indicatjon
Leealy—Genera ted: priffitrefromthe FSPMte-the MGRPM:
Identifier,
Reason_Code,
Additional_Detail

CS.ind FSPM Arep_ld, This primitive is used to convey a Confirmed Send (CS)
Data indication primitive from the FSPM to the VCR PM.

CS.cnf FSPM Arep_lId, This primitive is used to convey a Confirmed Send (CS)
Data confirmation primitive from the FSPM to the VCR PM.

UCS.ind FSPM Arep_Id, This primitive is used to convey an Unconfirmed Send
Remote_DLSAP_Address, (UCS) indication primitive from the FSPM to the VCR
Duplicate_FAL-SDU, PM.
Data,
Local_Timeliness,
Remote_Timeliness
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Primitive name | Source Associated parameters Functions

FCMP.cnf FSPM Arep_Id, This primitive is used to convey an FAL-Compel (FCMP)
Status confirmation primitive from the FSPM to the VCR PM.

GBM.cnf(+) FSPM Arep_Id, This primitive is used to convey a Get-Buffered-
Duplicate_FAL-SDU, Message (GBM) positive confirmation primitive from the
Data, FSPM to the VCR PM.

Local_Timeliness,
Remote_Timeliness

GBM.cnf(-) FSPM Arep_Id This primitive is used to convey a Get-Buffered-
Message (GBM) negative confirmation primitive from
the FSPM to the VCR PM.

FSTS.ind FSPM Arep Id, This primitive is used to convey an FAL-Status (FSTS)
Reported_Status indication primitive from the FSPM to the VCR HM.

8 FAL service protocol machine (FSPM)

8.1 General

FAS sérvice Protocol Machine is common to all the AREP types. ©nly applicable primitives
are different among different AREP types. It has one state called "ACTIVE" as shpwn in
Figure(23.

‘ AllNFransactions

Figure 23 — State transition diagram of FSPM

8.2 FSPM state tables

Table 8 and Table 9 specifiy the FSPM protocol machine.
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Table 8 — FSPM state table — sender transactions

# Current state Event_or co_ndition Next state
=> action
S1 ACTIVE ASC.req ACTIVE
&& SelectArep (Arep_Id) = "True"
=>
ASC_req {
user_data := Data,
remote_dlcep_address := Remote_ DLCEP_Address
!
S2 ACTIVE ASC.rsp(+) ACTIVE
&& SelectArep (Arep_Id) = "True"
=>
ASC _rsp(+) {
user_data := Data
!
S3 ACTIVE ASC.rsp(-) ACTIVE
&& SelectArep (Arep_ld) = "True"
=>
ASC_rsp(-) {
user_data := Data
!
S4 ACTIVE DTU.req ACTIVE
&& SelectArep (Arep_ld) = "True"
=>
DTU_req {
remote_dlsap_address := Remote_DLSAP_Address,
user_data := Data
}
S5 ACTIVE DTC.req ACTIVE
&& SelectArep (Arep_ld) = "True"
=>
DTC_req {
user_data := Data
}
S6 ACTIVE DTC.rsp ACTIVE
&& SelectArep (Arep_Id) = True"
=>
DTC_rsp {
user_data :=vData
}
S7 ACTIVE Abort.req ACTIVE
&& SelectArep (Arep_Id) = "True"
=>
Abort_req {
identifier := Identifier,
reason_code := Reason_Code,
additional_detail := Additional_Detail
}
S8 ACTIVE FCMP.req ACTIVE
&& SelectArep (Arep_ld) = “True”
=>
FCMP_req {
!
S9 ACTIVE GBM.req ACTIVE
&& SelectArep (Arep_ld) = “True”
=>
GBM_req {

NOTE 1 A primitive generated in the FSPM sender state machine is sent to an appropriate ARPM that is selected
by the FSPM using the SelectArep function. The Arep_ld parameter supplied by the FAS user is the argument of this
function.

NOTE 2 If the SelectArep function returns the value of False, it is a local matter to report such instance and the
FSPM does not generate any primitives to the ARPM.
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Table 9 — FSPM state table — receiver transactions

Event or condition

# Current state _ . Next state
=> action
R1 ACTIVE ASC_ind ACTIVE
=>
ASC.ind {
Arep_Id := arep_id,
Data := user_data
}
R2 ACTIVE ASC_cnf(+) ACTIVE
=>
ASC.cnf(+) {
Arep_Id := arep_id,
Data := user_data
}
R3 ACTIVE ASC_cnf(-) ACTIVE
=>
ASC.cnf(-) {
Arep_Id := arep_id,
Data := user_data
}
R4 ACTIVE DTU_ind ACTIVE
=>
DTU.ind {
Arep_Id := arep_id,
Remote_DLSAP_Address := remote_dlsap_address,
Duplicate_FAS-SDU := duplicate_fas_sdu,
Data := user_data,
Local_Timeliness := local_timeliness,
Remote_Timeliness := remote_timeliness
!
R5 ACTIVE DTC_ind ACTIVE
=>
DTC.ind {
Arep_Id := arep_id,
Data := user_data
!
R6 ACTIVE DTC_cnf ACTIVE
=>
DTC.cnf {
Arep_Id :=arep_id,
Data :=-user_data
}
R7 ACTIVE Abort_ind ACTIVE
=>
Abert.ind {
Arep_Id := arep_id,
Locally_Generated := locally_generated,
Identifier := identifier,
Reason_Code := reason_code,
Additional_Detail := additional_detail
}
R8 ACTIVE FCMP_cnf ACTIVE
=>
FCMP.cnf {
Arep_Id := arep_id,
Status := status
}
R9 ACTIVE GBM_cnf(+) ACTIVE
=>
GBM.cnf(+) {
Arep_Id := arep_id,
Duplicate_FAS-SDU := duplicate_fas_sdu,
Data := user_data,
Local_Timeliness := local_timeliness,
Remote_Timeliness := remote_timeliness
}
R10 ACTIVE GBM_cnf(-) ACTIVE
=>
GBM.cnf(-) {

Arep_Id := arep_id,

}
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# Current state

Event or condition
=> action

Next state

R11 ACTIVE

FSTS_ind ACTIVE
=>
FSTS.ind {
Arep_Id := arep_id,
Reported_Status := reported_status

}

8.3  Functions used by FSPM
Table 10 defines the function used by the FSPM.

Table 10 — Function SelectArep()
Name SelectArep Used in FSPM
Input Output
Arep_Id True || False
Functio [
Looks for the AREP entry that is specified by the Arep_ld parameter. The Arep_ld parameter.is‘provided with the
FAS us¢r service primitives.

8.4 Parameters of FSPM/ARPM primitives

The pgrameters used with the primitives exchanged between\the FSPM and the ARH
descrilped in Table 11.

Taple 11 — Parameters used with primitives exchanged between FSPM and ARI

PM are

Paranjeter name

Description

arep_id This parameter is used to unanimously identify an instance of the AREP that has issugd a
primitive. A means for such identifieation is not specified by this specification.
user_dpta This parameter conveys FAS¢User data.

locally |generated

This parameter conveysvalue that is used for the Locally_Generated parameter.

identifier

This parameter conveys value that is used for the Identifier parameter.

reason| code

This parametersconveys value that is used for the Reason_Code parameter.

additiopal_detail

This parameter conveys value that is used for the Additional_Detail parameter.

duplicate_fas_sdu

This parameter conveys value that is used for the Duplicate_ FAS-SDU parameter.

remote| dlsap_
addresp

This‘parameter conveys value that is used for the Remote_DLSAP_Address parametsg

=

status

Jhis parameter conveys value that is used for the Status parameter.

reporteld_statlis

This parameter conveys a Data Like Layer event status.

local_timeliness

This parameter conveys value that is used for the Local_Timeliness parameter.

remote_timeliness

I'nis parameter conveys value that Is used for the Remote_ [ Iimeliness parameter.

9 Application relationship protocol machines (ARPMs)

9.1 AREP mapping to data-link layer

9.1.1 General

Subclause 9.1 describes the mapping of the FAS to the Fieldbus data-link layer. It does not
redefine the DLSAP attributes or DLME attributes that are or will be defined in the data-link
layer specification; rather, it defines how they are used by each of the AR classes. A means
to configure and monitor the values of these attributes is provided by Network Management.
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The following class definitions describe the DLSAP attributes and the DLME attributes
required to support each of the AREP classes.

NOTE Undefined attributes use the same definitions as those previously defined.

9.1.2 DLL mapping of QUU AREP class

9.1.21 QUU AREP class formal model

The DLL Mapping attributes and their permitted values and the DLL services used with the
QUU AREP class are defined in this subclause.

CLASS: QuucCl

PARENT CLASS: AQueuedUser-TriggeredUnidirectionalAREP

ATTRIBUTES:

(m) KeyAttribute:
(m) Attribute:
(m) Attribute:
(c) Constraint:
(m) Attribute:
(m) Attribute
(m) Attribute:
Attribute:
(m) Attribute:
(m) Attribute:
(c) Constraint:
(m) Attribute:
(m) Attribute:
Attribute:
(m) Attribute:

L SERVICES:

(m) OpsService:
. (c) Constraint:
3. (m) OpsService:

9.1.2.2 Attributes

ouhwi
—
3
=

NSQOOOO oA AR RRRRON S
| i NV G
3
=

LocalDIsapAddress

RemoteDlIsapAddress

LocalDIsapRole (Basic, Group)

Role = Source
DefaultQosAsSender
DlIPriority (Urgent, Normal, TimeAvailable)
MaxConfirmDelayOnUnitdata
DlpduAuthentication (Ordinary, Source; Maximal)
DISchedulingPolicy (Implicit)
ExplicitQueue (True, False)

ExplicitQueue = True
QueueBindings—either for a sender or a receiver
Queueldentifier
MaxQueueDepth
MaxDIsduSize

DL-Unitdata
ExplicitQueue = True
DL-Get

9.1.2.21 LocalDIsapAddress

This aftribute specifies the DIKSAP address to which this AREP is attached. This attribyte is a
DLSAR-address if the Role attribute has the value of Source, and either a group DL-address
or a DLSAP-address if the-Role attribute has the value of Sink.

This aftribute supplies-the value for the “DL(SAP)-address” parameter specified in the OLL.

This aftribute _contains the following three sub-attributes: Link Address, Node Addregs, and

Selector.

9.1.2.2.2~ RemoteDlsapAddress

This attribute specifies the remote address to which FAS-PDUs are sent (for Source AREPSs),
or from which they are received (for Sink AREPSs).

If the ConfigurationType attribute is Linked, the value of this attribute has been configured. If
it is Free, the value of this attribute is provided with a service request.

This attribute contains the following three sub-attributes: Link Address, Node Address, and

Selector.

9.1.2.2.3 LocalDIsapRole

This attribute specifies the behavior of the local DLSAP to be used. If the Role is Source, this
attribute has the value of Basic. If the Role is Sink, it has the value of either Basic or Group.
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This attribute supplies the value for the “DL(SAP)-role” parameter specified by the DLL.

9.1.2.24 DefaultQosAsSender
The DefaultQosAsSender attributes specify the DLL quality of service that is used by the

sending AREP. The receiving DLL shall support the quality of service specified by these
attributes.

9.1.2.2.5 DIIPriority

This attribute defines the DLL priority, and thus restricts the maximum length of an FAS-PDU,
of the conveyance path of an AR.

This aftribute supplies the value for the “DLL priority” parameter of the DLL.The |values
Urgentf, Normal, and Time-Available correspond to URGENT, NORMAL, |and |TIME-
AVAILABLE as defined in IEC 61158-3-1 and IEC 61158-4-1, respectively.

NOTE |t is not possible to use different priorities for each FAS-PDU sent from the same/QUU AREP.
9.1.2.2.6 MaxConfirmDelayOnUnitdata

This aftribute specifies the maximum confirmation delay for adloeal confirmation from| a DL-
Unitdaja request primitive.

This aftribute supplies the value for the “Max confirm délay on locally-confirmed DL-Urjitdata”
parameter of the DLL.

9.1.2.2.7 DipduAuthentication

This aftribute specifies the lower bound of the length of the DL-addresses to be used|by the
DLL.

This aftribute supplies the value forthe “DLPDU authentication” parameter of the DLL. The
values| Ordinary, Source, and Maximal correspond to ORDINARY, SOURCE, and MAXIMAL
as defined in IEC 61158-3-1 and.JEC 61158-4-1, respectively.

9.1.2.2.8 DISchedulingPolicy

This aftribute provides_the guidance to the DLL on the scheduling needed by an AR. Hor this
AREP,[the DLL tries\to transmit the FAS-PDU as soon as it is passed from the FAS.

This aftributesupplies the value for DL-Scheduling-policy attribute. Only the value Implicit is
used. It cotresponds to IMPLICIT as defined in IEC 61158-3-1 and IEC 61158-4-1.

9.1.2.2.9 ExplicitQueue
This attribute specifies, when True, that the characteristics of the associated sending and
receiving queues are explicitly configured and managed through the Network Management.

The value of False means that queues with implementation specific depth and length are
provided by the DLL.

9.1.2.2.10 QueueBindings

The following attributes specify the explicit queue that is bound to this DLSAP. For a sender,
the queue is for sending. For a receiver, it is for receiving.

9.1.2.2.11 Queueldentifier

This attribute provides a local means to identify a queue that is associated with this DLSAP.
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This attribute supplies the value for the “Buffer-or-queue-identifier” parameter defined in the
DLL.

9.1.2.2.12 MaxQueueDepth

This attribute specifies the maximum number of FAS-PDUs that can be queued for sending or
receiving.

This attribute supplies the value for the “Maximum queue depth” parameter of the DLL.

9.1.2.2.13 MaxDlIsduSize

This altribute specifies the maximum length of an FAS-PDU that can be sent or receil\/ed by
the DLL.

This aftribute supplies the value for the “Maximum DLSDU size” parameter of the DLL.

9.1.2.3 DLL services

Refer fo IEC 61158-3-1 for DLL service descriptions.

9.1.3 DLL mapping of QUB AREP class
9.1.3.1 QUB AREP class formal model

The DLL Mapping attributes and their permitted values and the DLL services used wlith the
QUB AREP class are defined in this subclause.

CLASS}: QubCo

PARENT CLASS: QueuedUser-TriggeredBidirectional AREP

ATTRIBUTES:

1. (m) KeyAttribute: LocalDIcepAddress

2. (m) Attribute: RemoteDlecepAddress

3. (m) KeyAttribute: DlcepDlldentifier

4. (m) Attribute: DisapRele (Basic)

5. (m) Attribute: QesPRarameterSet

5.1 (m) Attribute: BlcepClass (Peer)

5.2 (m) Attribute: DicepDataDeliveryFeatures

5.2.1 (m) Attribute: FromRequesterToResponder (Classical, Disordered)
5.2.2 (m) Attributer FromResponderToRequester (Classical, Disordered)
5.3 (m) Attribute: Priority

5.3.1 (m) Attribute: DIIPriority (Urgent, Normal, TimeAvailable)
5.3.2 (m) Aftribute: DlIPriorityNegotiated (Urgent, Normal, TimeAvailable)
5.4 (m) “Attribute: DlpduAuthentication (Ordinary, Source, Maximal)
5.5 (nm)NAttribute: ResidualActivity

5.5.1 (m) Attribute: ResidualActivityAsSender (True, False)

5.5.2 (m) Attribute: ResidualActivityAsReceiver (True, False)

5.6 (m) Attribute: MaxConfirmDelay

5.6.1 (m) Attribute: MaxConfirmDelayOnDIConnect

5.6.2 (m) Attribute: MaxConfirmDelayOnDIData

5.7 (m) Attribute: DISchedulingPolicy (Implicit)

5.8 (m) Attribute: ExplicitQueue (True, False)

5.9 (c) Constraint: ExplicitQueue = True

5.9.1 (m) Attribute: MaxDlsduSizes

5.9.2 (m) Attribute: MaxDlIsduSizeFromRequester

5.9.3 (m) Attribute: MaxDlIsduSizeFromResponder

5.9.4 (m) Attribute: MaxDlIsduSizeFromRequesterNegotiated

5.9.5 (m) Attribute: MaxDlIsduSizeFromResponderNegotiated

5.10 (m) Attribute: QueueBindings

5.10.1 (m) Attribute: SendingBufferOrQueueldentifier

5.10.2 (m) Attribute: ReceivingBufferOrQueueldentifier

5.11 (m) Attribute: MaxQueueDepth

5111 (m) Attribute: MaxSendingQueueDepth

5.11.2 (m) Attribute: MaximimReceivingQueueDepth
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DLL SERVICES:

(m) OpsService: DL-Data

(c) Constraint: ExplicitQueue = True

(m) OpsService: DL-Get

(m) OpsService: DL-Connect

(m) OpsService: DL-Connection-Established
(m) OpsService: DL-Disconnect

RN =

9.1.3.2 Attributes
9.1.3.2.1 LocalDIlcepAddress

This attribute specifies the local DLCEP address and identifies the DLCEP.

The vallue of this attribute is used as the “DLCEP-address” parameter of the DLL.

NOTE 1| The value of this attribute is also carried in the Associate Request PDU.

This aftribute contains the following three sub-attributes: Link Address, Néde Address, and
Selector.

NOTE 2| Since the local Link and Node addresses are set by the Network Management, only the Selectof portion
of the LgcalDIsapAddress attribute is a configurable attribute of the FAS.

9.1.3.2.2 RemoteDIcepAddress

This aftribute specifies the remote DLCEP address and identifies the DLCEP.

This aftribute supplies the value for called DLCEP-address of the DL-Connect service.

NOTE [The value of this attribute is also carried in the header part of the Associate Request PDU.

This aftribute contains the following three-sub-attributes: Link Address, Node Address, and
Selector.

9.1.3.2.3 DicepDlidentifier

The DicepDlldentifier attribute.identifies the DLCEP.

This aftribute supplies the value for the DLCEP DL-identifier parameter of the DL-Clonnect
servicqg. It is returned(tothe calling FAS by the DL-Connect request primitive, and by the DL-
Conneft indication _primitive to the called FAS.

9.1.3.24 DisapRole

This atltribute specifies the behavior of the DLSAP that is used by the AREP.

This attribute supplies the value for the “DL(SAP)-role” parameter. The possible value Basic
corresponds to BASIC as defined in the data-link layer specification.

9.1.3.2.5 QosParameterSet

The QosParameterSet attributes specify the DL quality of service that is used by this AREP.
These attribute values may be negotiated with the remote AREP.

9.1.3.2.6 DicepClass

This attribute specifies the behavior of the DLCEP which is attached to the AREP.

This attribute supplies the value for the “DLCEP class” parameter of the DLL. The possible
value of this attribute is Peer and corresponds to Peer defined by the DLL.


https://iecnorm.com/api/?name=bed5eaf0940d3337e34eb6a64233577e

IEC 61158-6-9:2014 © IEC 2014 -61-

9.1.3.2.7 DicepDataDeliveryFeatures

These two attributes specify data delivery features of the DLL.

The permitted values Classical and Disordered correspond, respectively to CLASSICAL and
DISORDERED defined by the data-link layer specification.

The FromRequesterToResponder and FromResponderToRequester attributes shall have the
same value.

9.1.3.2.8 FromRequesterToResponder

This aftribute specifies the DLL data delivery feature of the DLPDUs sent from the| AREP
whoselInitiator attribute has a value of “True” to the remote AREP. It supplies the ‘value for
the “DLCEP data delivery features from requester to responder(s)” parameter defined| in the
DLL.

9.1.3.2.9 FromResponderToRequester
This aftribute specifies the DLL data delivery feature of the DLPDUs sent from the| AREP
whose|Initiator attribute has a value of “False” to the remote AREP. It supplies the value for

the “DLCEP data delivery features from responder(s) to requéster” parameter defined| in the
DLL.

9.1.3.2.10  DIlIPriority

This aftribute specifies the configured value of the DLL priority.

It is ngt possible to use different priorities forkeach FAS-PDU sent from the same QUB |AREP.
Also, if is not permitted to use different priorities for the send and receive conveyance paths.

9.1.3.2.11 DIIPriorityNegotiated

This aftribute specifies the negotiated value of the DLL priority.

9.1.3.2.12 DlpduAuthentication

This aftribute specifies.the lower bound of the length of DL-addressing to be used by the DLL.

This aftribute supplies the value for the “DLPDU-authentication” parameter of the DLL. The
permitied valueyOrdinary, Source, and Maximal correspond to ORDINARY, Sourcg, and
MAXIMAL, respectively, as defined in IEC 61158-3-1 and IEC 61158-4-1.
ResidyalActivityAsSender

This attribute specifies sender’s DLC residual activity. It supplies the value for the “Residual
activity as sender” parameter defined in the DLL. The possible values are “True” and “False.”

9.1.3.2.13 ResidualActivityAsReceiver

This attribute specifies receiver’s DLC residual activity. It supplies the value for the “Residual
activity as receiver” parameter defined in the DLL. The possible values are “True” and “False.”

9.1.3.2.14 MaxConfirmDelay

This attribute specifies the maximum confirmation delay of certain DLL connection-oriented
services.
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9.1.3.2.15 MaxConfirmDelayOnDIConnect

This attribute species the maximum confirmation delay for a confirmation from a DL-Connect
service.

This attribute supplies the value for the “Maximum confirmation delay on DL-Connect, DL-
Reset and DL-Subscriber-Query” parameter specified in the data-link layer specification.

9.1.3.2.16 MaxConfirmDelayOnDIData

This attribute species the maximum confirmation delay for a confirmation from a DL-Data
service.

This aftribute supplies the value for the “Maximum confirmation delay on DL-Data* parameter
specified in IEC 61158-3-1 and IEC 61158-4-1.

9.1.3.2.17 DISchedulingPolicy

This aftribute provides the guidance to the DLL on the scheduling needed by an AR. Hor this
AREP,[the DLL tries to transmit the FAS-PDU as soon as possible.

This aftribute supplies the value for the “DL-Scheduling-policy?” parameter of the DLL. The
permitied value Implicit corresponds to IMPLICIT defined in IEC 61158-3-1 and
IEC 61158-4-1.

9.1.3.2.18 ExplicitQueue
9.1.3.2.19 MaxDIsduSizeFromRequester

This aftribute specifies the configured valug, of the maximum length of an FAS-PDU that can
be senft from the AREP whose Initiator attfibute has a value of “True” to the remote ARHP.

This aftribute supplies the value for the “Maximum DLSDU sizes from requester” parameter of

9.1.3.2.20 MaxDlIsduSizeFromResponder

This aftribute specifies'the configured value of the maximum length of an FAS-PDU that can
be senft from the AREP“whose Initiator attribute has a value of “False” to the remote AREP.

This aftribute supplies the value for the “Maximum DLSDU sizes from responder” parameter of

jiated

This attribute specifies the negotiated value of the maximum length of an FAS-PDU that can
be sent from the AREP whose Initiator attribute has a value of “True” to the remote AREP.

9.1.3.2.22 MaxDIsduSizeFromResponderNegotiated

This attribute specifies the negotiated value of the maximum length of an FAS-PDU that can
be sent from the AREP whose Initiator attribute has a value of “False” to the remote AREP.

9.1.3.2.23 SendingBufferOrQueueldentifier

This attribute provides a local means to identify a queue that is used to store sending FAS-
PDUs.
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This attribute supplies the value for the “Buffer-and-queue bindings as sender” parameter of

the DL

L.

9.1.3.2.24 ReceivingBufferOrQueueldentifier

This attribute provides a local means to identify a queue that is used to store receiving FAS-

PDUs.

This attribute supplies the value for the “Buffer-and-queue bindings as receiver” parameter of

the DL

9.1.3.2:

This
trans

This a
Send d

9.1.3.2.

L.

ttribute specifies the maximum number of FAS-PDUs that can be queu
ission.

ueues.

26 MaxReceivingQueueDepth

ed for

tribute supplies the value for the “Maximum queue depth” parameter of the DLL for

This aftribute specifies the maximum number of FAS-PDUs that'ean be queued at recegtion.

This a
ReceiVv

9.1.3.3

e queues.

DLL services

Refer fo IEC 61158-3-1 for DLL service descriptions.

tribute supplies the value for the “Maximum queue depth” parameter of the DLL for

9.1.4 DLL mapping of BNU AREP class
9.1.4.1 BNU AREP class formal model
The DLL Mapping attributes and their permitted values and the DLL services used with the
BNU AREP class are defined in this subclause.
CLASS}: BnuCo
PARENT CLASS: BufferedNetworkScheduledUnidirectional AREP
ATTRIBUTES:
1. (m) KeygAttribute: PublisherDlcepAddress
2. (m) KeyAttribute: DlcepDlldentifier
3. (m)-Attribute: DisapRole (Basic)
4. (m) Attribute: QosParameterSet
4.1 (m) Attribute: DicepClass (Publisher, Subscriber)
4.2 (lll) Attribute: D“Plimiiy (Ulgcni, Normmat; TEllchva“a'Uic)
4.3 (m) Attribute: DlpduAuthentication (Ordinary, Source)
4.4 (m) Attribute: ResidualActivity
4.41 (m) Attribute: AsSender (False)
4.5 (m) Attribute: MaxConfirmDelayOnDIConnect
4.6 (m) Attribute: DISchedulingPolicy (Explicit)
4.7 (m) Constraint: DlcepClass = Publisher
4.71 (m) Attribute: FromRequesterToResponder (Ordered, Unordered)
4.7.2 (m) Attribute: MaxDlsduSizeFromRequester
4.7.3 (m) Attribute: SendingBufferOrQueueldentifier
4.7.4 (o) Attribute: SenderTimeliness
4.7.4.1 (o) Attribute: PublisherDITimelinessClass
(Residence, Update, Synchronous, Transparent, None)
4.7.4.2 (o) Attribute: PublisherTimeWindowSize
4743 (o) Constraint: PublisherDITimelinessClass == Update || Synchronous
4.7.4.3.1 (o) Attribute: PublisherSynchronizingDlcep
4.8 (m) Constraint: DlcepClass = Subscriber
4.8.1 (m) Attribute: FromResponderToRequester (Ordered, Unordered)
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4.8.2 (m) Attribute: MaxDIsduSizeFromResponder
4.8.3 (m) Attribute ReceivingBufferOrQueueldentifier
4.8.4 (o) Attribute: ReceiverTimeliness
4.8.4.1 (o) Attribute: PublisherDITimelinessClass
(Residence, Update, Synchronous, Transparent, None)
4.8.4.2 (o) Attribute: PublisherTimeWindowSize
4.8.4.3 (o) Attribute: SubscriberDITimelinessClass
(Residence, Update, Synchronous, Transparent, None)
4.8.4.4 (o) Attribute: SubscriberTimeWindowSize
4845 (o) Constraint: SubscriberDITimelinessClass == Update || Synchronous
4.8.4.51 (o) Attribute: SubscriberSynchronizingDlcep
5. (m) Attribute: LasScheduled (True, False)
DLL SERVICES:
1. (m) ﬁchnr\/ir\n- DL_-Put
2. (m) OpsService: DL-Get
3. (m) OpsService: DL-Connect
4. (m) OpsService: DL-Connection-Established
5. (m) OpsService: DL-Disconnect
6. (m) OpsService: DL-Buffer-Received
7. (m) OpsService: DL-Buffer-Sent
8. (m) Constraint: LasScheduled == False
9. (m) OpsService: DL-Compel-Service

9.1.4.2 Attributes
9.1.4.21 PublisherDicepAddress

This aftribute specifies the Publisher’'s DLCEP address and identifies the DLCEP.
The vdlue of this attribute is used as the “DLCEP-address” parameter of the DLL.

This aftribute contains the following three subé4attributes: Link Address, Node Address, and
Selector.

NOTE PBince the local Link and Node addresses\are set by the Network Management, only the Selector pprtion of
the LocdIDIsapAddress attribute is a configurable attribute of the FAS.

9.1.4.2.2 DicepDllidentifier

9.1.4.2 DilsapRole

9.1.4.2

3

9.1.4.24 QosParameterSet
.5 DicepClass
.6

9.1.4.2 DHPriority

NOTE |t is not,possible to use different priorities for each FAS-PDU sent from the same BNU AREP.

9.1.4.27-___ DlpduAuthentication
9.1.4.2.8 ResidualActivity

9.1.4.2.9 MaxConfirmDelayOnDIConnect
9.1.4.2.10 DISchedulingPolicy

This attribute provides the guidance to the DLL on the scheduling needed by an AR. For this
AREP, the DLL tries to transmit the FAS-PDU when it is instructed to do so by a stimulus from
the network.

This attribute supplies the value for the “DL-Scheduling-policy” parameter of the DLL. The
permitted value Explicit corresponds to EXPLICIT defined in IEC 61158-3-1 and
IEC 61158-4-1.
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9.1.4.2.11 FromRequesterToResponder

This attribute is used if the Role attribute has a value of “Publisher’ and specifies the DLL
data delivery feature of the AREP.

It supplies the value for the “DLCEP data delivery features from requester to responder(s)”
parameter of the DLL. The possible values Ordered and Unordered correspond to ORDERED
and UNORDERED defined in IEC 61158-3-1 and IEC 61158-4-1.

If the DuplicatePduDetectionSupported attribute is True, this attribute has the value of
“Ordered.”

9.1 .4.1..12 MaxDIsduSizeFromRequester

This alttribute is used if the Role attribute has a value of “Publisher” and .'specifies the
maximpm length of an FAS-PDU that can be sent from this AREP.

This aftribute supplies the value for the “Maximum DLSDU sizes from regquester” paramieter of
the DLL.

9.1.4.2.13 SendingBufferOrQueueldentifier

This altribute provides a local means to identify a buffer thai-is used to store FAS-PQOUs for
sending. This attribute supplies the value for the “Buffer-and-queue bindings as gender”
parameter of the DLL.

9.1.4.2.14 FromResponderToRequester

This aftribute is used if the Role attribute has.a value of “Subscriber” and specifies the DLL
data delivery feature of the AREP.

It supplies the value for the “DLCEPR~data delivery features from responder(s) to reqpuester”
parameter of the DLL. The possible values Ordered and Unordered correspond to ORQERED
and UNORDERED defined in the data-link layer specification.

If the [DuplicatePduDetectionSupported attribute is True, this attribute has the vglue of
“Ordergd.”

9.1.4.2.15 MaxDlsduSizeFromResponder

This aftribute (is) used if the Role attribute has a value of “Subscriber” and specifies the
maximpm lefAgth of an FAS-PDU that can be received by this AREP.

This afiribute supplies the value for the “Maximum DLSDI size from responder” paramleter of
the DLL.

9.1.4.2.16 ReceivingBufferOrQueueldentifier

This attribute provides a local means to identify a buffer that is used to store FAS-PDUs for
receiving. This attribute supplies the value for the “Buffer-and-queue bindings as receiver”
parameter of the DLL.

9.1.4.2.17 SenderTimeliness
9.1.4.2.18 PublisherDITimelinessClass

This optional attribute provides the timeliness class of a Publisher provided by the DLL. This
attribute supplies the value for the “DL-timeliness-class” parameter of the DLL. The permitted
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values Residence, Update, Synchronous, Transparent, and None correspond to RESIDENCE,
UPDATE, SYNCHRONOUS, TRANSPARENT, and NONE defined by the DLL.

9.1.4.2.19 PublisherTimeWindowSize

This optional attribute provides time window of a Publisher provided by the DLL. This attribute
supplies the value for the “Time window size” parameter of the DLL.

9.1.4.2.20 PublisherSynchronizingDlcep

This optional attribute is present when the PublisherDITimelinessClass attribute has the value
of Update or Synchronous and provides a DLCEP that is used to generate synchronizing

events
are de
DLCEH

9.1.4.2
9.1.4.2

by the DLL. The FAS user may derive the AREP from which the synchronizing
ivered by this attribute value. This attribute supplies the value for the “synchr
” parameter of the DLL.

.21 ReceiverTimeliness

.22 SubscriberDITimelinessClass

This optional attribute provides the timeliness class of a Subscriber provided by the DL

attribu
values
UPDAT

9.1.4.2

This o
attribu

9.1.4.2

This o
value

synchr
synchr
the “sy

9.1.4.2

e supplies the value for the “DL-timeliness-class” parameéter of the DLL. The pe

'E, SYNCHRONOUS, TRANSPARENT, and NONE defined by the DLL.

.23 SubscriberTimeWindowSize

e supplies the value for the “Time windowsize” parameter of the DLL.

.24  SubscriberSynchronizingDjcep

ptional attribute is present when the SubscriberDITimelinessClass attribute h
bnizing events by the DLL: The FAS user may derive the AREP from whi

nchronizing DLCEP? parameter of the DLL.

.25 LasScheduled

This aftribute specifies whether this AREP is LAS-scheduled or not. The value of True

that th

NOTE

This attribute does not affect the operation of the FAS and the DLL. It is used by the FAS users only.

events
bnizing

. This
rmitted

Residence, Update, Synchronous, Transparent, and Non€& correspond to RESIDENCE,

ptional attribute provides time window of>a Subscriber provided by the DLLU. This

as the

of Update or Synchronous vand provides a DLCEP that is used to ggnerate

ch the

bnizing events are delivered by this attribute value. This attribute supplies the vglue for

means

s APREis LAS-Scheduled. The value of False means that it is not LAS-Scheduldgd.

9.1.4.

Refer t

ULL services

o IEC 61158-3-1 and IEC 61158-4-1 for DLL service descriptions.

9.2 Application relationship protocol machines (ARPMs)

9.2.1

9.2.11

AR protocol machine (ARPM) for QUU AREP

QUU ARPM states

The defined states and their descriptions of the QUU ARPM are shown in Table 12 and

Figure

24.
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Table 12 —- QUU ARPM states

CLOSED The AREP is defined, but not capable of sending or receiving FAS-PDUs. It may send or receive
Associate service FAS-PDUs while in this state.
OPEN The AREP is defined and capable of sending or receiving FAS-PDUs.
S3,54,
CLOSED OPEN R1R2,R4
S2,R3,R5

Figure 24 — State transition diagram of the QUU ARPM
9.2.1.2 QUU ARPM state table
Table 13 and Table 14 specify the QUU QRPM state machine.

Table 13 — QUU ARPM state table — sender'transactions

Event or condition

Current state => action

Next

state

S1

CLOSED ASC_req
=>
ASC_cnf(+) {
arep_id := GetArepld (),
user_data := "null"

OPEN

S2

}
DPEN Abort_req
=>
(no actions taken)

CLOSED

S3

DPEN DTU_req
&& ConfigurationType = “Linked”
&& Role = “Squrce”
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Unitdata_req",
arep_id := GetArepld (),
dlsdu := BuildFAS-PDU (
fas_pdu_name := "DTU_PDU",
fas_data := user_data)

}

OPEN

S4

DPEN DTU_req

&& ConfigurationType = “Free”
&& Role = “Source”

=>

OPEN

n o - Aol al " oLl ol
NCTOTC T TSapPAGUTeSS— = ICMote_UiSap_auGurTSsS;

FAS-PDU_req {
dmpm_service_name := "DMPM_Unitdata_req",
arep_id := GetArepld (),
disdu := BuildFAS-PDU (
fas_pdu_name := "DTU_PDU",
fas_data := user_data)
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Table 14 — QUU ARPM state table — receiver transactions

Event or condition

# Current state _ .
=> action

Next state

R1 OPEN FAS-PDU_ind OPEN
&& dmpm_service_name = “DMPM_Unitdata_ind”
&& ConfigurationType = “Linked”
&& RemoteDlsapAddress = calling_address
&& Role = “Sink”
&& FAS_Pdu_Type (fas_pdu) = “DTU_PDU”
=>
DTU_ind {
arep_id := GetArepld (),
user_data := fas_pdu

H
R2 DPEN FAS-PDU_ind OPEN
&& dmpm_service_name = “DMPM_Unitdata_ind”
&& ConfigurationType = “Free”
&& Role = “Sink”
&& FAS_Pdu_Type (fas_pdu) = “DTU_PDU”
=>
DTU_ind {

arep_id := GetArepld (),

remote_dlsap_address := calling_address,

user_data := fas_pdu

}
R3 DPEN FAS-PDU_ind CLOSED|
&& dmpm_service_name = “DMPM_Unitdata_ind?
&& Role = “Sink”
&& FAS_Pdu_Type (fas_pdu) <> “DTU_PDU/
=>
Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAS",
reason_code := " Invalid.FAS-PDU",
additional_detail := "null*

}
R4 DPEN ErrorToOARPM OPEN
=>
(no actions taken)

R5 DPEN FAS-PDU_ind CLOSED

&& Role = “Source”

=>

Abort_indA

arep-id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid Event for Role”,
additional_detail := "null"

9.2.2 AR protocol machine (ARPM) for QUB AREP

9.2.2.1 QUB ARPM states

The defined states and their descriptions of the QUB ARPM are shown in Table 15 and
Figure 25.

Table 15 —- QUB ARPM states

CLOSED The AREP is defined, but not capable of sending or receiving FAS-PDUs. It may send or
receive Associate service FAS-PDUs while in this state.

OPEN The AREP is defined and capable of sending or receiving FAS-PDUs.

REQUESTING The AREP has sent an Associate Request FAS-PDU and is waiting for a response from the

(REQ) remote AREP.

RESPONDING The AREP has received an Associate Request FAS-PDU, delivered an Associate.indication

(RSP) primitive and is waiting for a response from its user.
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REPLIED (REPL)

The Server AREP has issued an ASC_rsp(+) primitive and is waiting for receiving a
"connection-established" indication from the DLL.

SAME

Indicates that the next state is the same as the current state.

9.2.2.2

Table

R10,R30

$1,82

S5R11,R12,R15R16,R17, > REQUESTING
R20,R22,R23,R24

CLOSED

<

~

R13

S5R7,R17,

R18,R19,R22,
R23,R24
RESPONDING
R6, R8, R9,
R30

Figure 25 — State transition diagram of QUB ARPM

S5,R7,R11,
R17,R19,R21,R22,R23,R24,
R27,R28,R29,

S4,S5, OPEN
R7,R16,

R17,R19,
R22,R23 R

24,

S$6,S7,R6,R8
9,R10,R25
R26,R30

R6, R8, RY
R30

QUB ARPM state table

6 and Table 17 specify the QUB ARPM,state machine.

Table 16 — QUB ARPM state table — sender transactions

Current state

Event or condition

=> action

Next gstate

S1 ¢CLOSED

ASC_req

REQ

&& Initiator,=fTrue”
&& RemoteAddressConfigurationType := “Free”
RemateDlcepAddress := remote_dlcep_address,
=>
FEAS-PDU_req {

dmpm_service_name := "DMPM_Connect_req",

arep_id := GetArepld (),

called_address := “default dlsap address”,

calling_address := “default dlsap address”,

local_dlcep_address := LocalDlcep,

disdu := BuildFAS-PDU (

fas_pdu_name := "ASC_ReqPDU",

callina—dlcen address—= 1 occalDlceplAddress
= L= g T

called_dlcep_address := RemoteDIcepAddress,
fas_data := user_data)

}

S2

CLOSED

ASC_req
&& Initiator = “True”
&& RemoteAddressConfigurationType := “Linked”
=>
FAS-PDU_req {
dmpm_service_name :
arep_id := GetArepld (),
called_address := “default dlsap address”,
calling_address := “default dlsap address”,
local_dlcep_address := LocalDlcep,
disdu := BuildFAS-PDU (
fas_pdu_name := "ASC_ReqPDU",
calling_dlcep_address := LocalDIcepAddress,
called_dlcep_address := RemoteDIlcepAddress,
fas_data := user_data)

REQ

"DMPM_Connect_req",
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Event or condition

# Current state _ . Next state
=> action
S3 RSP ASC_rsp(+) REPL
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Connect_rsp",
arep_id := GetArepld (),
responding_address := “default dlsap address”,
local_dlcep_address := LocalDlcep,
dicep_dI_id := DicepDlldentifier,
disdu := BuildFAS-PDU (
fas_pdu_name := "ASC_RspPDU",
fas_data := user_data)
}
S4 RSP ASC—rspt) CHOSED
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
dicep_dl_id := DIcepDlidentifier,
reason := "connection rejection—transient condition",
dlsdu := BuildFAS-PDU (
fas_pdu_name := "ASC_ErrPDU",
fas_data := user_data)
S5 NOT CLOSED Abort_req CLOSED
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Disconnect.req",
arep_id := GetArepld (),
dicep_dl_id := DIcepDlidentifier,
reason := "disconnection—normal cendition",
disdu := BuildFAS-PDU (
fas_pdu_name := "Abort_ PDUY;
fas_id := identifer,
fas_reason_code := reas@n_code,
fas_additional_detail *=‘additional_detail)
}
S6 OPEN DTC_req OPEN
&& Role = “Client” || “Reer”
=>
FAS-PDU_req {
dmpm_sepice_name := "DMPM_Data_req",
arep_ids='GetArepld (),
dicep\dll id := DIcepDlldentifier,
dlsdu,:= BuildFAS-PDU (
fas_pdu_name := "DTC_ReqPDU",
fas_data := user_data)
}
S7 OPEN DTC_rsp OPEN
&& Role = “Server” || “Peer”
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Data_req",
arep_id := GetArepld (),
dicep_dl_id := DIcepDlldentifier,
aladl =D uld-AC DML [

St ttrarAo-rovo

\
fas_pdu_name := "DTC_RspPDU",
fas_data := user_data)
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Table 17 — QUB ARPM state table — receiver transactions

# Current state Event_or co_ndltlon Next state
=> action
R1 CLOSED Connect_ind CLOSED
&& Initiator = “True”
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dlcep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Multiple Initiators",
dlsdu := “null”
}
R2 CLOSED Connect_ind CLOSED|
&& Initiator = “False”
&& FAS_Pdu_Type (dls_user_data) <> “ASC_ReqgPDU”
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dlcep_dl_id (from Connect_ind),
reason := “Invalid FAS-PDU”,
disdu := “null”
}
R3 CLOSED Connect_ind CLOSED|
&& Initiator = “False”
&& FAS_Pdu_Type (dls_user_data) = “ASC_ReqRDV”
&& RemoteAddressConfigurationType = “Linked”
&& RemoteDIlcepAddress <> calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name := “DMPMJUDisconnect_req”,
arep_id := GetArepld (),
dlcep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Remote Address‘Mismatch",
dlsdu := “null”
!
R4 CLOSED Connect_ind RSP
&& Initiator = “False”
&& FAS_Pdu_Type (dls_user_data) = “ASC_ReqPDU”
&& RemoteAddressConfigurationType = “Free”
=>
RemotebicepAddress := calling_dlcep_address,
DicepDlldentifier := dlcep_dl_id,
MaxBlIsduSizeFromRequesterNegotiated := disdu_size_from_requester,
MaxBlsduSizeFromResponderNegotiated := disdu_size_from_responder,
ASC_ind {
arep_id := GetArepld (),
user_data := dIs_user_data
!
R5 CLOSED Connect_ind RSP
&& Initiator = “False”
&& FAS_Pdu_Type (dls_user_data) = “ASC_ReqPDU”
&& RemoteAddressConfigurationType = “Linked”
&& RemoteDIcepAddress = calling_dlcep_address
=>
DicepDlldentifier := dlcep_dl_id,
MaxDlIsduSizeFromRequesterNegotiated := disdu_size_from_requester,
MaxDlsduSizeFromResponderNegotiated := disdu_size_from_responder,
ASC_ind {
arep_id := GetArepld (),
user_data := dIs_user_data
}
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Current state

Event or condition
=> action

Next state

R6

RSP
REPL
OPEN

Connect_ind
&& Initiator = “False”
&& RemoteAddressConfigurationType = “Linked”
&& RemoteDlIcepAddress <> calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dlcep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Remote Address Mismatch",
dlsdu := “null”

}

SAME

R7

noD

NOoT

REPL
DPEN

&& Initiator = “False”
&& RemoteDlcepAddress = calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dlcep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Invalid FAS-PDU",
disdu := “null”

2

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAS",
reason_code := "Invalid FAS-PDU"

R8

RSP
REPL
DPEN

Connect_ind
&& Initiator = “False”
&& FAS_Pdu_Type (dls_user_data)="“ASC_ReqPDU”
&& RemoteAddressConfigurationdype = “Free”
&& RemoteDIlcepAddress <> ‘calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id, :=dlcep_dl_id (from Connect_ind),
reason :=~AREP Busy",
dlsdu_:=Xpull”

h

SAME

R9

RSP
REPL
DPEN

Connect ind
&& Initiator = “False”
&& FAS_Pdu_Type (dIs_user_data) <> “ASC_ReqPDU”
&& RemoteAddressConfigurationType = “Free”
&& RemoteDIlcepAddress <> calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dlcep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Invalid FAS-PDU",

SAME

R10

REQ
OPEN

Connect_ind
&& Initiator = “True”
&& RemoteDIlcepAddress <> calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Multiple Initiators",
disdu := “null”

SAME
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Current state

Event or condition
=> action

Next state

R11

REQ
OPEN

Connect_ind
&& Initiator = “True”
&& RemoteDlcepAddress = calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Multiple Initiators",
dlsdu := “null”

b

CLOSED

LA A LA LI}
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAS",
reason_code := "Multipe Initiators"

R12

REQ

Connect_cnf
&& FAS_Pdu_Type (dls_user_data) <> “ASC_RspPDU”
=>
FAS-PDU_req {

dmpm_service_name := “DMPM_Disconnect_req”,

arep_id := GetArepld (),

dlcep_dlI_id := DIcepDlldentifier,

reason := "Invalid FAS-PDU",

dlsdu := “null”

L

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAS",
reason_code := "Invalid FAS-PDU"
!

CLOSED

R13

REQ

Connect_cnf

&& FAS_Pdu_Type (dls_ugser_data) = “ASC_RspPDU”

=>
MaxDlsduSizeFromRequesterNegotiated := disdu_size_from_requester,
MaxDlIsduSizeFromResponderNegotiated := dIsdu_size_from_responder,
DlIPriorityNegatiated := dll_priority,

ASC_cnf(#) {
arep_id := GetArepld (),
user_data := dIs_user_data

OPEN

R14

REPL

}
FAS-PDU_ind
&& dmpm_service_name = “DMPM_Connection_Established_ind”
=>

(no actions taken)

OPEN

R15

REQ

FAS-PDU_ind
&& dmpm_service_name = “DMPM_Disconnect_ind”
&& FAS_Pdu_Type (fas_pdu) = “ASC_ErrPDU”

=>
ASC £l

CLOSED

ooty

arep_id := GetArepld (),
user_data := dIs_user_data

h
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Event or condition

# Current state _ . Next state
=> action
R16 REQ FAS-PDU_ind CLOSED
RSP && dmpm_service_name <> “DMPM_Disconnect_ind”
=>

FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dlcep_dl_id := DIcepDlldentifier,
reason := "Invalid DL-Event",
dlsdu := “null”

h
Abort_ind {

arep—te—=—Cethrep -
locally_generated := "True",
identifier := "FAS",

reason_code := "Invalid DL-Event"

JURVAY
Y

}
R17 NOT CLOSED FAS-PDU_ind CLOSED|
&& dmpm_service_name = “DMPM_Disconnect_ind”
&& fas_pdu <> “null”
&& FAS_Pdu_Type (fas_pdu) = “Abort_PDU”

=>

Abort_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier := Abortldentifier (fas_pdu),
reason_code := AbortReason (fas_pdu),
additional_detail := AbortDetail (fas_pdu)

}

R18 REPL FAS-PDU_ind CLOSED|

&& ((dmpm_service_name <> “DMPM-Disconnect_ind”)
&& (dmpm_service_name <>*DM_Connection_Established_ind”))
=>
FAS-PDU_req {

dmpm_service_name :=*BMPM_Disconnect_req”,

arep_id := GetArepld (),

dlcep_dI_id := DicepDllidentifier,

reason := "Invalid\DL-Event",

disdu := “null”

b

Abort_ind§{
arep \id):= GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid DL-Event”,
additional_detail := “null”

}

R19 REPL FAS-PDU_ind CLOSED|
RSP && dmpm_service_name = “DMPM_Disconnect_ind”
DPEN && fas_pdu <> “null”

&& FAS_Pdu_Type (fas_pdu) <> “Abort_PDU”
=>
Abort_ind{
aronetda—=_GCaotAranld [\
ST T TXCOPTITy

locally_generated := "True",
identifier := “FAS”,

reason_code := “Invalid FAS-PDU”,
additional_detail := “null”
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Event or condition

# Current state _ . Next state
=> action
R20 REQ FAS-PDU_ind CLOSED
&& dmpm_service_name = “DMPM_Disconnect_ind”
&& fas_pdu <> “null”
&& ((FAS_Pdu_Type (fas_pdu) <> “Abort_PDU")
&& (FAS_Pdu_Type (fas_pdu) <> “ASC_ErrPDU"))
=>
Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid FAS-PDU”,
additional_detail := “null”
J
R21 DPEN FAS-PDU_ind CLOSED|
&& ((dmpm_service_name <> “DMPM_Disconnect_ind”)
&& (dmpm_service_name <> “DMPM_Data_ind”"))
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dlcep_dl_id := DIcepDlldentifier,
reason := "Invalid DL-Event",
dlsdu := “null”
h
Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid DL-Event’y
additional_detail := “null”
}
R22 NOT CLOSED FAS-PDU_ind CLOSED|
&& dmpm_service_name = “DMPM_Disconnect_ind”
&& fas_pdu = "null"
&& originator = "remote_dls.\provider"
=>
Abort_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier ;=*Data-link layer”,
reason\code := reason,
additional_detail := "null"
!
R23 NOT CLOSED FAS<RDUY_ind CLOSED|
&& dmpm_service_name = “DMPM_Disconnect_ind”
&& fas_pdu = "null"
&& originator = "remote_dls_user"
=>
Abort_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier := “FAS”,
reason_code := reason,
addittoral—detal———nuH-
!
R24 NOT CLOSED FAS-PDU_ind CLOSED

&& dmpm_service_name = “DMPM_Disconnect_ind”
&& fas_pdu = "null"
&& originator = "local_dls_provider"
=>
Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “Data-link layer”,
reason_code := reason,
additional_detail := "null"
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Event or condition

=> action Next state

# Current state

R25 OPEN FAS-PDU_ind OPEN
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Peer” || “Server”
&& FAS_Pdu_Type (fas_pdu) = “DTC_ReqPDU”
=>
DTC_ind {
arep_id := GetArepld (),
user_data := fas_pdu

}
R26 OPEN FAS-PDU_ind OPEN
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Client” || “Peer”
&&FASPdu—Typetfas—pdu)y=—"BFCc—RspPB>
=>
DTC_cnf {
arep_id := GetArepld (),
user_data := fas_pdu

}
R27 DPEN FAS-PDU_ind CLOSED|
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Server”
&& FAS_Pdu_Type (fas_pdu) <> “DTC_ReqgPDU”
=>
FAS-PDU_req {

dmpm_service_name := “DMPM_Disconnect_r€q™;

arep_id := GetArepld (),

dlcep_dI_id := DicepDlldentifier,

reason := "Invalid FAS-PDU",

dlsdu := “null”

2

Abort_ind {
arep_id := GetArepld (),
locally_generated := "Truel
identifier := “FAS”,
reason_code := “Invalid FAS-PDU”,
additional_detail :=¢null"

!
R28 DPEN FAS-PDU_ind CLOSED|
&& dmpm_service ‘name = “DMPM_Data_ind”
&& Role = “Client”
&& FAS_Pdu Type (fas_pdu) <> “DTC_RspPDU”
=>
FAS-PDU_req {

dmpm_service_name := “DMPM_Disconnect_req”,

arep_id := GetArepld (),

dlcep_dI_id := DicepDlldentifier,

reason := "Invalid FAS-PDU",

dlsdu := “null”

2

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier———FrAS>
reason_code := “Invalid FAS-PDU”,
additional_detail := "null"
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Current state

Event or condition
=> action

Next state

R29

OPEN

FAS-PDU_ind

&& Role = “Peer”

&& dmpm_service_name = “DMPM_Data_ind”

&& ((FAS_Pdu_Type (fas_pdu) <> “DTC_ReqPDU”)
&& (FAS_Pdu_Type (fas_pdu) <> “DTC_RspPDU"))
=>

FAS-PDU_req {

dmpm_service_name := “DMPM_Disconnect_req”,

arep_id := GetArepld (),
dicep_dl_id := DicepDlldentifier,
reason := "Invalid FAS-PDU",
dlsdu := “null”

CLOSED

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid FAS-PDU”,
additional_detail := "null"

R30

NOT CLOSED

!
ErrorToARPM
=>
(no actions taken)

SAME

NOTE |
existing
the type

is a local matter to report an error status to network management entities. The ARPM does not abprt the
onnections. The FAS user may issue an Abort request to disconnegt the current connection, depenjding on
bf status information conveyed by the ErrorToOARPM primitive.

9.2.3
9.2.31

AR protocol machine (ARPM) for BNU AREP

BNU ARPM states

The dg¢fined states and their descriptions of\the BNU ARPM are shown in Table 18 and

Figure

26.

Table18 — BNU ARPM states

CLOSED

PDUs:

The AREP is defined, but not capable of sending or receiving FAS-

REQUESTING

primitive.

The AREP has issued an ASC_req and waiting for an ASC_cnf

OPEN

PDUs.

The AREP is defined and capable of sending or receiving FAS-

CLOSED

Figure 26 — State transition diagram of the BNU ARPM

$5,56,57,S8,
R11,R12,R13,R14,R15R 16
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9.2.3.2 BNU ARPM state table

Table 19 and Table 20 specify the BNU ARPM state machine.

Table 19 — BNU ARPM state table — sender transactions

# Current state Event_or co_ndltlon Next state
=> action
S1 CLOSED ASC_req REQ
&& Role = “Publisher”
=>
FAS-PDU_req {
dmpm_service name := "DMPM_Connect req",
arep_id := GetArepld (),
called_address := “null”,
calling_address := “default disap address”,
local_dlcep_address := PublisherDIcepAddress,
disdu := "null"
}
S2 CLOSED ASC_req REQ
&& Role = “Subscriber”
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Connect_req",
arep_id := GetArepld (),
called_address := PublisherDIlcepAddress,
calling_address := “default dlsap address”,
local_dlcep_address := “default subscribef dicep address”,
disdu := "null"
S3 NOT CLOSED Abort_req CLOSED|
&& Role = “Publisher”
=>
FAS-PDU_req {
dmpm_service_name :="DMPM_Disconnect_req",
arep_id := GetArepld (),
dlcep_dl_id := DicepDlldentifier,
reason := "disconnetétion—normal condition",
disdu := BuildFAS=PDU (
fas_pdu_name := “Abort_PDU”,
fas_id :=s(identifer,
fas_reason_code := reason_code,
fag”additional_detail := additional_detail)
}
S4 NOT CLOSED Abort ‘req CLOSED|
&&-Role = “Subscriber”
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
dlcep_dl_id := DIcepDlldentifier,
reason := "disconnection—normal condition",
disdu := “null”
!
S5 DPEN DTU req OPEN
&& Role = “Publisher”
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Put_req",
arep_id := GetArepld (),
dlsdu := BuildFAS-PDU (
fas_pdu_name := "DTU_PDU",
fas_sdu := user_data)
}
S6 OPEN FCMP_req OPEN
&& Role = “Publisher”
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Compel_Service_req”,
arep_id := GetArepld (),
action_class := “Local”
!
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Event or condition

Current state _ . Next state
=> action
S7 OPEN FCMP_req OPEN
&& Role = “Subscriber”
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Compel_Service_req”,
arep_id := GetArepld (),
action_class := “Remote”
}
S8 OPEN GBM_req OPEN
&& Role = “Subscriber”
=>
FAS-PDU_req {
\JIII'JIII_DUIV;\;U_IIGIIIU Dl “D?V‘:Prv‘:_GCt_ICL{",
arep_id := GetArepld ()
}
Table 20 — BNU ARPM state table — receiver transactions
# Current state Event_or co_ndition Next gtate
=> action
R1 REQ Connect_cnf OPEN
=>
ASC_cnf(+) {
arep_id := GetArepld (),
user_data := "null"
}
R2 REQ FAS-PDU_ind CLOSED
&& Role = “Subscriber”
&& dmpm_service_name = "DMPM_Disconnect_ind"
&& fas_pdu = “null”
&& originator = "local_dls_provider"
=>
ASC_cnf(-) {
arep_id := GetArepld ()s
user_data := "null"
}
R3 REQ FAS-PDU_ind CLOSED
&& Role = “Subscriber”
&& dmpm_servieceihame = "DMPM_Disconnect_ind"
&& fas_pdu ="null"
&& originator_= "remote_dIs_provider"
=>
ASE.cnf(-) {
arep_id := GetArepld (),
user_data := "null"
}
R4 REQ FAS-PDU_ind CLOSED
&& Role = “Subscriber”
&& dmpm_service_name <> "DMPM_Disconnect_ind"
=>
Abort_ind {
arep_id := GetArepld (),
:Uua“y_ucllclatc\; Dl "TIUG",
identifier := “FAS”,
reason_code := “Invalid DI Event”,
additional_detail := "null"
}
R5 OPEN FAS-PDU_ind CLOSED

&& Role = “Subscriber”

&& dmpm_service_name = "DMPM_Disconnect_ind"

&& fas_pdu = “null”

&& originator = "local_dls_provider"

=>

Abort_ind {

arep_id := GetArepld (),
locally_generated := "True",
identifier := “Data-link layer”,
reason_code := reason,
additional_detail := "null"
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Event or condition

# Current state _ . Next state
=> action
R6 OPEN FAS-PDU_ind CLOSED
&& Role = “Subscriber”
&& dmpm_service_name = "DMPM_Disconnect_ind"
&& disdu = "null"
&& originator = "remote_dIs_provider"
=>
Abort_ind {
arep_id := GetArepld (),
locally_generated := "False",
identifier := “Data-link layer,”
reason_code := reason,
additional_detail := “null”
J
R7 NPT CLOSED FAS-PDU_ind CLOSED.
&& Role = “Subscriber”
&& dmpm_service_name = "DMPM_Disconnect_ind"
&& Fas_Pdu_Type (fas_pdu) = “Abort_PDU”
=>
Abort_ind {
arep_id := GetArepld (),
locally_generated := "False",
identifier := Abortldentifer (fas_pdu),
reason_code := AbortReason (fas_pdu),
additional_detail := AbortDetail (fas_pdu)
}
R8 NPT CLOSED FAS-PDU_ind CLOSED
&& Role = “Subscriber”
&& dmpm_service_name = "DMPM_Disconnegt, ind"
&& fas_pdu <> “null”
&& Fas_Pdu_Type (fas_pdu) <> “Abort_PDU
=>
Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid.EAS-PDU”,
additional_detail :=."gull"
!
R9 OPEN FAS-PDU_ind CLOSED
&& Role = “Subscriber”
&& ((dmpm_seryice- name <> "DMPM_Buffer_Received_ind")
&& (dmpm_service_name <> "DMPM_Disconnect_ind”)
&& (dmpm_service_name <> "DMPM_Compel_Service_cnf”)
&& (dmpm’_service_name <> "DMPM_Get_cnf”)
&& (dmpm_service_name <> "DMPM_Buffer_Sent_ind”))
=>
Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAS",
reason_code := "Invalid DI Event",
additional_detail := "null"
b

FASRBU—+eqt
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
dicep_dl_id := DIcepDlidentifier,
reason := "Invalid DL-Event",
disdu := "null"
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Current state

Event or condition
=> action

Next state

R10

OPEN

FAS-PDU_ind

&& Role = “Subscriber”

&& dmpm_service_name = "DMPM_Buffer_Received_ind"

&& FAS_pdu_type <> "DTU_PDU"

=>

Abort_ind{

arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAS",
reason_code := "Invalid FAS-PDU",
additional_detail := "null"

2

CLOSED

FAS-PDU_req {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
dicep_dl_id := DIcepDlidentifier,
reason := "Invalid FAS-PDU",
disdu := "null"

R11

OPEN

}
FAS-PDU_ind
&& Role = “Subscriber”
&& dmpm_service_name = "DMPM_Buffer_Received_ind"
&& FAS_Pdu_Type (fas_pdu) = "DTU_PDU"
=>
DTU_ind {
arep_id := GetArepld (),
duplicate_fas_sdu := duplicate_dlsdu,
user_data := fas_pdu,
local_timeliness := local_dle_timelin€ss;
remote_timeliness := remote_dle_timeliness

OPEN

R12

OPEN

!
FAS-PDU_ind
&& dmpm_service_name = “DMPMJCompel_Service_cnf”
=>
FCPM_cnf {
status := dlI_status

OPEN

R13

OPEN

!
FAS-PDU_ind
&& Role = “Subscriber”
&& dmpm_serviegecname = “DMPM_Get_cnf”
&& status = “sudccess”
=>
GBM_chf(+) {
arep: id := GetArepld (),
duplicate_fas_sdu := duplicate_dlsdu,
User_data := fas_pdu,
local_timeliness := local_dle_timeliness,
remote_timeliness := remote_dle_timeliness

OPEN

R14

OPEN

}
FAS-PDU_ind
&& Role = “Subscriber”
&& dmpm_service_name = “DMPM_Get_cnf”
&& status <> “success”

OPEN

GBM_cnf(-) {
arep_id := GetArepld ()

R15

OPEN

}
FAS-PDU_ind
&& Role = “Publisher”
&& dmpm_service_name = “DMPM_Buffer_Sent_ind”
=>
FSTS_ind {
arep_id := GetArepld (),
reported_status := “Buffer-Sent”

OPEN

R16

NOT CLOSED

}
ErrorToARPM
=>
(no actions taken)

SAME

NOTE

It is a local matter to report an error status to network management entities. The ARPM does not abort the
existing connections. The FAS user may issue an Abort request to disconnect the current connection, depending on
the type of status information conveyed by the ErrorToOARPM primitive.
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9.3 AREP state machine primitive definitions
9.3.1 Primitives exchanged between DMPM and ARPM

The primitives exchanged between the DMPM and the ARPM are specified in Table 21 and
Table 22.

Table 21 — Primitives issued from ARPM to DMPM

Primitive Source Associated parameters Functions
names

FAS-PDU_req |ARPM |dmpm_service name, arep id, This primitive is used to request the DMPM to
dicep_dI_id, called_address, transfer an FAS-PDU, or to request an,ablort
calling_address, responding_address, |without transferring an FAS-PDU. It pasS¢s the
local_dlcep_addres, reason, dlsdu FAS-PDU to the DMPM as a DLSDUy, It allso

carries some of the Data Like Layer parameters
that are referenced there.
Table 22 — Primitives issued by DMPM to ARPM
Primitive Source Associated parameters Functions
namles

FAS-PDU_ind |DMPM |dmpm_service_name, originator, This primitive'is used to pass an FAS-PDD
reason, duplicate_dlsdu, received as a Data Like Layer service dafa unit
calling_address, dll_priority, fas_pdu, |to adesignated ARPM. It also carries some of
local_dle_timeliness, thé Data Like Layer parameters that are
remote_dle_timeliness refefenced in the ARPM.

ErrorToARPM |DMPM |originator, reason This primitive is used to convey selected

communication errors reported by the Dafa Like
Layer to a designated ARPM.

Connecf ind DMPM |dicep_dl_id, calling_dlcep_address, This primitive is used to convey a
called_dlcep_address, DL_Connect.ind primitive to the ARPM to|process
called_address, calling \address, connection establishment. All the paramefers that
dicep_class, delivery.from_responder, | are associated with the DL_Connect.ind grimitive
delivery_from_requester, dll_priority, are carried with this primitive.
max_confirm_délay_on_connect,
max_confirmydelay_on_data,
dlsdu_size(from_requester,
dlsdu_size_from_responder,
dls_user, data

Connecf cnf DMPM |responding_address, dicep_class, This primitive is used to convey a
delivery_from_responder, DL_Connect.cnf primitive to the ARPM. A]l the
delivery_from_requester, dll_priority, parameters that are associated with the
max_confirm_delay_on_connect, DL_Connect.cnf are carried with this primfitive.
max_confirm_delay_on_data,
dlsdu_size_from_requester,
dlsdu_size_from_responder,
dls_user_data

9.3.2 Parameters of ARPM/DMPM primitives

The parameters used with the primitives exchanged between the ARPM and the DMPM are
described in Table 23.

Table 23 — Parameters used with primitives exchanged between ARPM and DMPM

Parameter name Description

dmpm_service_name This parameter conveys a Data Like Layer primitive name. Possible values are all
the DL-XXXX.yyy primitives defined in this section and are represented as
DMPM_XXXX_yyy.

originator This parameter conveys the value of the dI_originator parameter of the received
primitive.



https://iecnorm.com/api/?name=bed5eaf0940d3337e34eb6a64233577e

IEC 61158-6-9:2014 © IEC 2014

— 83 —

Parameter name

Description

reason

This parameter conveys the value of the dl_reason parameter.

duplicate_dlsdu

This parameter conveys the value of the dI_duplicate_dlsdu parameter of the
received primitive.

calling_address

This parameter conveys the value of the dI_calling_address parameter of the
received primitive.

dll_priority This parameter conveys the value of the dl_dll_priority parameter of the received
primitive.

fas_pdu This parameter conveys the value of the dl_dIs_user_data parameter of the received
primitive.

dicep_di—d Fhisparameterconveysthevatveof thedt—dteep—dt—dparameter—suppted-yith the
Data Like Layer primitive.

calling_gllcep_address This parameter conveys the value of the RequestingAREP parameter suppligd with

the ASC_ReqPDU.

called_d

Icep_address

This parameter conveys the value of the RespondingAREP paranieter suppli
the ASC_ReqgPDU.

ed with

called_dddress

This parameter conveys the value of the dI_called_address-parameter of the
received primitive.

dicep_class This parameter conveys the value of the dl_dlcep~class parameter of the regeived
primitive.
delivery| from_responder This parameter conveys the value of the dI_delivery_from_responder paramgter of

the received primitive.

delivery

| from_requester

This parameter conveys the value ofthe dl_delivery_from_requester paramejter of

the received primitive.

max_co
connect

firm_delay_on_

This parameter conveys the value of the dl_max_confirm_delay_on_connect
parameter of the received primitive.

max_co

firm_delay_on_data

This parameter conveys:the'value of the dl_max_confirm_delay_on_data pajameter

of the received primitive.

dlsdu_size_from_requester

This parameter conveys the value of the dl_dlIsdu_size_from_requester para
the received primitive.

meter of

dlsdu_sigze_from_responder

This parameter’conveys the value of the dl_dIsdu_size_from_responder par3
of the received primitive.

meter

dls_usel_data This parameter conveys the value of the dl_dIs_user_data parameter of the feceived
primitive.

respond|ng_address T'his parameter conveys the value of the dl_responding_address parameter ¢f the
feceived primitive.

9.4 AREP state machine functions

Table 24 through Table 29 define the functions used by the ARPM.

Tabte24—=Functiom GetATeptd()

Name GetArepld () Used in ARPM

Input Output

(none) AREP lIdentifier

Function |

Returns a value that can unanimously identify the current AREP.
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Table 25 — Function BuildFAS-PDU

Name BuildFAS-PDU Used in ARPM
Input Output
fas_pdu_name, disdu

calling_dlcep_address,
called_dlcep_address,

fas_data,
fas_id,
fas_reason_code,
fas_additional detail
Function |
Builds an FAS-PDU out of the parameters given as input variables.
Table 26 — Function FAS_Pdu_Type
Name FAS_Pdu_Type Used in ARPM
Input Output
dls_usef_data One of the FAS-PDU types defined in the FAS-PPUs
section.
Functio [
This furjction decodes the FAS-PDU that is conveyed in the dls_user_data parameter and retrieves one of the
FAS-PDU types.
Table 27 — Function Abortldentifier

Name Abortldentifier Usediin ARPM
Input Output
fas_pdu The ldentifier parameter of the Abort service.
Functio [
This furjction decodes the Abort_PDU that is conveyéd in the fas_pdu parameter and extracts the Identifier
parameier.

Table 28 — Function AbortReason
Name AbortReason Used in ARPM
Input Output
fas_pdu The Reason Code parameter of the Abort servicq.
Functio [
This furfction decodestthe Abort_PDU that is conveyed in the fas_pdu parameter and extracts the Reason ¢ode
parameier.

Table 29 — Function AbortDetail

Name AbortDetail Used in ARPM
Input Output
fas_pdu The Additional Detail parameter of the Abort service.
Function |
This function decodes the Abort_PDU that is conveyed in the fas_pdu parameter and extracts the Additional Detail
parameter.

10 DLL mapping protocol machine (DMPM)

10.1

DMPM States

The defined states and their descriptions of the DMPM are shown in Table 30 and Figure 27.
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Table 30 — DMPM state descriptions

State Description
Name
ACTIVE The DMPM in the ACTIVE state is ready to transmit or receive primitives to or from the Data Like Layer
and the ARPM.
‘ All Transactions
Figure 27 — State transition diagram of DMPM
10.2 PMPM state table

Table

81 and Table 32 specify the DMPM state machine.

Table 31 — DMPM state table — sender transactions

# Current Event or condition Next
state => action state
S1 ACTIVE |FAS-PDU_req CTIVE
&& dmpm_service_name = "DMPM_Connect_red"
=>

PickArep (arep_id),

DL_Connect.req {
calling_address := calling_address;
dl_dlcep_address := local_dlcep.address,
dl_dlcep_class := DilcepClass;
dl_delivery_from_requestet/;= FromRequesterToResponder, *1
dl_delivery_from_responder := FromResponderToRequester, *2
dl_dlIl_priority := DIIRxiority,
dl_max_confirm_delay_on_connect := MaxConfirmDelayOnDIConnect,
dl_max_confirm (delay _on_data := MaxConfirmDelayOnDIData, *1, *2
dl_dlpdu_authentication := DIpduAuthentication,
dl_residual_activity_as_sender := ResidualActivityAsSender, *1
dl_residual_activity _as_receiver := ResidualActivityAsReceiver, *1, *2
dl_scheduling_policy := DISchedulingPolicy,
dl_dlsdu_size_from_requester := MaxDIsduSizeFromRequester, *1
dlldIisdu_size_from_responder := MaxDIlsduSizeFromResponder, *2
dl_.buffer_queue_binding_as_sender := SendingBufferOrQueueldentifier, *1
di_buffer_queue_binding_as_receiver := ReceivingBufferOrQueueldentifier, *2
dl_dls_user_data := dlsdu, *1, *2
dl_sender_dI_timeliness_class := SenderDITimelinessClass, *4
dl_sender_time_window_size := SenderTimeWindowSize, *4
dl_sender_synchronizing_dlcep := SenderSynchronizingDlcep, *4
dl_receiver_dl_timeliness_class := ReceiverDITimelinessClass, *3

dtTeceiver—time—winmdow —size — Receiver timewimdowSize; ™3
dl_receiver_synchronizing_dlcep := ReceiverSynchronizingDlcep *3
DicepDlidentifier := dl_dIcep_dl_id (from DL_Connect.req(out))

}

*1: Not used with BNU AREPs whose role is Subscriber.
*2: Not used with BNU AREPs whose role is Publisher.
*3: Only used with BNU AREPs whose role is Subscriber.
*4: Only used with BNU AREPs whose role is Publisher.
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Current Event or condition Next
state => action state
ACTIVE |FAS-PDU_req ACTIVE

&& dmpm_service_name = "DMPM_Connect_rsp"
=>

PickArep (arep_id),

DL_Connect.rsp {
dl_dlcep_dl_id := dlcep_dl_id,
dl_responding_address := responding_address,
dl_dlcep_address := local_dlcep_address,
dl_dlcep_class := DIcepClass,
dl_delivery_from_requester := FromRequesterToResponder,
dl_delivery_from_responder := FromResponderToRequester,
SO POty =D Totty;
dl_max_confirm_delay_on_connect := MaxConfirmDelayOnDIConnect,
dl_max_confirm_delay_on_data := MaxConfirmDelayOnDIData,
dl_dIpdu_authentication := DIpduAuthentication,
dl_residual_activity_as_sender := ResidualActivityAsSender,
dl_residual_activity_as_receiver := ResidualActivityAsReceiver,
dl_scheduling_policy := DISchedulingPolicy,
dl_dIsdu_size_from_requester := MaxDlsduSizeFromRequesterNegotiated,
dl_dlIsdu_size_from_responder := MaxDlIsduSizeFromResponderNegotiated,
di_buffer_queue_binding_as_sender := SendingBufferOrQueueldentifier,
di_buffer_queue_binding_as_receiver := ReceivingBufferOfQueueldentifier,
dl_dlIs_user_data := dlsdu

}
ACTIVE |FAS-PDU_req ACTIVE
&& dmpm_service_name = "DMPM_Disconnect_req"
=>
PickArep (arep_id),

DL_Disconnect.req {
dl_dlcep_dl_id := dicep_dl_id,
dl_reason := reason,
dl_dIs_user_data := dlsdu

!
NCTIVE |FAS-PDU_req ACTIVE
&& dmpm_service_name = "DMPM Data_req"
=>

PickArep (arep_id),
dmpm_request_id :="Selectldentifier(),

DL_Data.req {
dl_request’ dIs_user_id := dmpm_request_id,
dl_dlcep\dl_id := dicep_dl_id,
dl_dIs_user_data := dlsdu,

}
NCTIVE |FAS-RDU req ACTIVE

&8& dmpm_service_name = "DMPM_Unitdata_req"
=
dmpm_request_id := Selectldentifier(),

PickArep (arep_id),

imY

Llaitdata raa [
oot o
dl_request_dIs_user_id := dmpm_request_id,
dl_called_address := RemoteDlIsapAddress,
dl_calling_address := LocalDIsapAddress,
dl_dlIl_priority := DIIPriority,
dl_max_confirm_delay := MaxConfirmDelayOnUnitdata,
dl_remote_dle_confirmed := "False",
dl_dIs_user_data := dlsdu
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Current
state

Event or condition
=> action

Next
state

S6

ACTIVE

FAS-PDU_req

&& dmpm_service_name = "DMPM_Put_req"
=>

PickArep (arep_id),

DL_Put.in {
dl_buffer_id := SendingBufferOrQueueldentifier,
dl_dIs_user_data := dlsdu

}

DL_Put.out
&& dlI_status = "success"

ACTIVE

(no actions taken)

DL_Put.out
&& dI_status <> "success"

ErrorToARPM {
originator := "local_dls",
reason := dl_status

S7

NCTIVE

}
FAS-PDU_req
&& dmpm_service_name = “DMPM_Get_req”
=>

PickArep (arep_id),

DL_Get.in {

}
DL_Get.out

FAS-PDU_ind {
dmpm_service_name := "DMPM_Get_cnf",
status := dI_status,
duplicate_dlsdu := dmpm_duplicate_dlsdu,
fas_pdu := dl_dlIs_user_data,

dl_buffer_or_queue_id := ReceivingBufferOpQueueldentifier

&& dl_reported_service_identification_class = "NONE"

local_dle_timeliness™:= dI_local_dle_timeliness,
remote_dle_timeliness := dl_sender_and_remote_dle_timeliness

ACTIVE

S8

NCTIVE

}
FAS-PDU_req
&& dmpm_service_name = “DMPM_Compel_req”
=>

PickArgp'(arep_id),

DLe.Compel_Service.in {
dl_action_class := action_class,
dl_dlcep_dl_id := DlcepDlldentifier

}

DL_Compel_Service.out

ACTIVE

EASPDU _ind {
3

status := dl_status

h

dmpm__service_name := "DMPM_Compel_Service_cnf",
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Table 32 — DMPM state table — receiver transactions

Current Event or condition Next
state => action state
R1 ACTIVE |DL_Connect.ind ACTIVE
&& LocateQubArep (dl_dls_user_data) = “NOT FOUND”
=>
DL_Disconnect.req {
dl_dlcep_dl_id := dl_dlcep_dlI_id (from indication primitive),
dl_reason := “AREP Not Found”,
dl_dlIs_user_data := “null”
R2 ACTIVE |DL_Connect.ind ACTIVE
292 1 ataQubAran (dl _dl b —data) = “NAOT OLID”
E&&tocateQubirep{di—dis —asef—data—NOTQUE
=>
DL_Disconnect.req {
dl_dlcep_dl_id := dl_dlcep_dl_id (from indication primitive),
dl_reason := “Invalid AREP type”,
dl_dIs_user_data := “null”
R3 ACTIVE |DL_Connect.ind ACTIVE
&& LocateQubArep (dl_dls_user_data) = “True”
=>
Connect_ind {
dlcep_dlI_id := dl_dlcep_dl_id,
calling_dlcep_address := RequestingAREP,
called_dlcep_address := RespondingAREP,
called_address := dl_called_address,
calling_address := dl_calling_address,
dlcep_class := dl_dlcep_class,
delivery_from_requester := dl_delivery_from\requester,
delivery_from_responder := dl_delivery «from_responder,
dll_priority := dI_dlIl_priority,
max_confirm_delay_on_connect := dl_maX_confirm_delay_on_connect,
max_confirm_delay_on_data := dl imax_confirm_delay_on_data,
disdu_size_from_requester := dl\dIsdu_size_from_requester,
dlsdu_size_from_responder :2\dl_dlsdu_size_from_responder,
dls_user_data := dl_dIs_user“data
R4 ACTIVE |DL_Connect.cnf ACTIVE
&& FindAREP (dI_dIcep_di id) = "False"
=>
DL_Disconnect.reg.f
dl_dlcep_dl_lid 1= dl_dlcep_dI_id (from confirmation primitive),
dl_reason := “DLCEP Not Found”,
dl_dls cuser_data := “null”
R5 ACTIVE |DL_Connect.cnf ACTIVE
&& FindAREP (dl_dlcep_dl_id) = "True"
=>
Connect_cnf {
responding_address := dl_responding_address,
dlcep_class := dl_dlcep_class,
delivery_from_requester := dl_delivery_from_requester, *1
delivery_from_responder := dl_delivery_from_responder, *2
dll prinrih: = r“_r”l_pri(\rihl‘
max_confirm_delay_on_connect := dl_max_confirm_delay_on_connect,
max_confirm_delay_on_data := dI_max_confirm_delay_on_data,
disdu_size_from_requester := dl_dIsdu_size_from_requester, *1
dlsdu_size_from_responder := dl_dlsdu_size_from_responder, *2
dls_user_data := dI_dIs_user_data *1
}
*1:  Not used with BNU AREPs whose role is Subscriber.
*2:  Not used with BNU AREPs whose role is Publisher.
R6 ACTIVE |DL_Connection_Established.ind ACTIVE

&& FindAREP (dI_dlcep_dl_id) = "False"
=>
(no actions taken)



https://iecnorm.com/api/?name=bed5eaf0940d3337e34eb6a64233577e

IEC 61158-6-9:2014 © IEC 2014 -89 -

Current
state

Event or condition
=> action

Next
state

R7

ACTIVE

DL_Connection_Established.ind
&& FindAREP (dI_dlcep_dl_id) = "True"
=>
FAS-PDU_ind {
dmpm_service_name := "DMPM_Connection_Established_ind",
fas_pdu := "null"

h

ACTIVE

R8

ACTIVE

DL_Disconnect.ind
&& FindAREP (dI_dlcep_dl_id) = “False”
=>

(no actions taken)

ACTIVE

R9

ACTIVE

DL_Disconnect.ind

ACTIVE

=>
FAS-PDU_ind {
dmpm_service_name := "DMPM_Disconnect_ind",
originator := dl_originator,
reason := dl_reason,
fas_pdu := dl_dIs_user_data

R10

NCTIVE

}
DL_Unitdata.ind
&& FindAREP (dl_called_address) = "False"
=>

(no actions taken)

ACTIVE

R11

NCTIVE

DL_Unitdata.ind
&& FindAREP (dl_called_address) = "True"
&& ExplicitQueue = "False"
=>
FAS-PDU_ind {
dmpm_service_name := "DMPM_Unitdatal ind",
calling_address := dl_calling_address,
dll_priority := dI_dlIl_priority,
fas_pdu := dl_dIs_user_data

ACTIVE

R12

NCTIVE

!
DL_Unitdata.ind
&& FindAREP (dI_called_address)s= "True"
&& ExplicitQueue = "True"
=>
DL_Get.in {
dl_buffer_or_queue_dl_id := Queueldentifier
}

DL_Get.out

&& dlI_status =."success"

&& dI_reported_service_identification_class = "DL(SAP)-ADDRESS"
&& dl_called_dI(sap)_addresss = LocalDIsapAddress

FAS-PDU_ind {
dmpm_service_name := "DMPM_Unitdata_ind",
calling_address := dl_calling_address,
dll_priority := dI_dll_priority,
fas_pdu := dI_dlIs_user_data

}

[t

ACTIVE

Ok 4
DT_ ottt out

&&_dl_status <> "success"

ErrorToARPM {
originator := "local_dls",
reason := dl_status

R13

ACTIVE

}
DL_Unitdata.cnf
&& dmpm_request_id = dl_request_dls_user_id
&& dI_status <> "success"
=>

ErrorTOARPM {
originator := "local_dls",
reason := dl_status

ACTIVE

R14

ACTIVE

}
DL_Unitdata.cnf
&& dmpm_request_id = dl_request_dls_user_id
&& dI_status = "success"
=>
(no actions taken)

ACTIVE
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Current
state

Event or condition
=> action

Next
state

R15

ACTIVE

DL_Data.ind
&& FindAREP (dI_dIcep_dl_id) = "False"
=>

(no actions taken)

ACTIVE

R16

ACTIVE

DL_Data.ind
&& FindAREP (dI_dlcep_dl_id) = "True"
&& ExplicitQueue = "False"
=>
FAS-PDU_ind {
dmpm_service_name := "DMPM_Data_ind",
fas_pdu := dl_dIs_user_data

}

ACTIVE

R17

Bt—Datamd

&& FindAREP (dl_dIlcep_address) = "True"
&& ExplicitQueue = "True"

=>

DL_Get.in {

!

DL_Get.out
&& dI_status = "success"

dl_buffer_or_queue_id := ReceivingBufferOrQueueldentifier

&& dl_reported_service_identification_class = "DLCEP"

FAS-PDU_ind {
dmpm_service_name := "DMPM_Data_ind",
fas_pdu := dl_dIs_user_data

}

DL_Get.out
&& dI_status <> "success"

ErrorToARPM {
originator := "local_dls",
reason := dl_status

ACTIVE

R18

NCTIVE

!
DL_Data.cnf
&& dmpm_request_id <> dI_request_dls_user_id
=>
(no actions taken)

ACTIVE

R19

NCTIVE

DL_Data.cnf
&& dmpm_request-id\="dl_request_dlIs_user_id
&& dlI_status = "sucgess"
=>
(no actions.taken)

ACTIVE

R20

ANCTIVE

DL_Data.€nf
&& dmpmjrequest_id = dl_request_dIs_user_id
&& dlnstatus <> "success"
=>
ErrorToARPM {

originator := "local_dls",

reason := dI_status,

dlsdu := "null"

h

ACTIVE

R21

Bt—Buffer—Recetvedmd
&& FindAREP (dI_dIcep_dl_id) = "False"
=>

(no actions taken)

ACTIVE
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# Current Event or condition Next
state => action state
R22 ACTIVE |DL_Buffer_Received.ind ACTIVE
&& FindAREP (dI_dlcep_dl_id) = "True"
=>
dmpm_duplicate_dlsdu := dI_duplicate_dIsdu,
DL_Get.in {
dl_buffer_or_queue_id := ReceivingBufferOrQueueldentifier
!
DL_Get.out
&& dI_status = "success"
&& dl_reported_service_identification_class = "NONE"
FAS-PDU_ind {
dmpm_service_name := "DMPM_Buffer_Received_ind",
duplicate_dlsdu := dmpm_duplicate_dlsdu,
fas_pdu := dI_dlIs_user_data,
local_dle_timeliness := dl_local_dle_timeliness,
remote_dle_timeliness := dl_sender_and_remote_dle_timeliness
}
DL_Get.out
&& dI_status <> "success"
ErrorToARPM {
originator := "local_dls",
reason := dl_status
}
R23 ACTIVE |DL_Buffer_Sent.ind ACTIVE
&& FindAREP (dI_dIcep_dl_id) = "False"
=>
(no actions taken)
R24 ACTIVE |DL_Buffer_Sent.ind ACTIVE
&& FindAREP (dI_dlcep_dl_id) = "True"
=>
FAS-PDU_ind {
dmpm_service_name := ‘DMPM_Buffer_Sent_ind”
}

10.3 Primitives exchanged between data-link layer and DMPM

The pfimitives exchanged between the data-link layer and the DMPM
Table B3. They are definéd in IEC 61158-3-1, and are prefixed by “dl_" to indicate that they
are defined by the DLL.

Table 33\~ Primitives exchanged between data-link layer and DMPM

are specified in

Primitive\names Source Associated parameters

DL_Corlnect,ind

Data-link layer dl_dlcep_dl_id,
dl_called_address,
dl_calling_address,

u'i_u'ibvp_uicxab,
dl_delivery_from_requester,
dl_delivery_from_responder,
dl_dll_priority,
dl_max_confirm_delay_on_connect,
dl_max_confirm_delay_on_data,
dl_dlIsdu_size_from_requester,
dl_dlsdu_size_from_responder,

dl dls user data

DL_Connect.req(out) Data-link layer dl_dlcep_dl _id
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Primitive names

Source

Associated parameters

DL_Connect.cnf

dl_dlcep_dl_id,
dl_responding_address,
dl_dlcep_class,
dl_delivery_from_requester,
dl_delivery_from_responder,
dl_dll_priority,
dl_max_confirm_delay_on_connect,
dl_max_confirm_delay_on_data,
dl_dlIsdu_size_from_requester,
dl_dlIsdu_size_from_responder,
dl_sender_dl_timeliness_class,
dl_receiver_dl_timeliness_class,
dl_dIs user data

DL_Connection Established.ind | Data-link layer dl dicep dl id,
DL_Disg¢onnect.ind Data-link layer dl_dlcep_dl_id,
dl_originator,
dl_reason,
dl_dIs user data
DL_Datp.ind Data-link layer dl_dlcep_dl_id,
dl dls user data
DL_Datp.cnf Data-link layer dl_request_dIs_user_id,
dl_status
DL_Buffer_Received.ind Data-link layer dl_dlcep_dl_id,

dl_duplicate dlsdu

DL_Uni

data.ind

Data-link layer

dl_called_address,
dl_calling _address,
dl_dlIl_priority,

dl dls user data

DL_Uni

data.cnf

Data-link layer

dl_request_dls_ugser_id,
dl_status

DL Buf

er_Sent.ind

Data-link layer

dl_dicep dl_id

DL_Get

out

Data-link layer

dl_status,
dl_reported>service_identification_class,
dl_receiving_dlcep_address,
dl_called_dl(sap)_address,
dl*calling_dlsap_address,

dl\ dll_priority,

dl_dlIs_user_data,
dl_local_dle_timeliness,
dl_sender_and remote dle timeliness

DL Put

out

Data-link layer

dl_status

DL_Con

hpel Service.out

Data-link Tayer

dl_status

DL_Cor

nect.req(in)

DMPM

dl_called_address,
dl_calling_address,
dl_dlcep_address,
dl_dlcep_class,
dl_delivery_from_requester,
dl_delivery_from_responder,
dl_dlIl_priority,
dl_max_confirm_delay_on_connect,
dl_max_confirm_delay_on_data,
dl_dlIpdu_authentication,
dl_scheduling_policy,
dl_dlIsdu_size_from_requester,
dl_dIsdu_size_from_responder,

gi_puffer_queue_pmaimng_as_senaer,
dl_buffer_queue_binding_as_receiver,
dl_sender_dIl_timeliness_class,
dl_sender_time_window_size,
dl_sender_synchronizing_dlcep,
dl_receiver_dl_timeliness_class,
dl_receiver_time_window_size,
dl_receiver_synchronizing_dlcep,
dl_dIs_user data

IEC 61158-6-9:2014 © IEC 2014
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Primitive names [ Source [ Associated parameters

DL_Connect.rsp DMPM dl_dlcep_dl_id,
dl_responding_address,
dl_dlcep_address,

dl_dlcep_class,
dl_delivery_from_requester,
dl_delivery_from_responder,
dl_dlI_priority,
dl_max_confirm_delay_on_connect,
dl_max_confirm_delay_on_data,
dl_dlpdu_authentication,
dl_scheduling_policy,
dl_dlsdu_size_from_requester,
dl_dlsdu_size_from_responder,
dl_buffer_queue_binding_as_sender,
dl_buffer_queue_binding_as_receiver,
dl_dls_user data

DL_Unitdata.req DMPM dl_request_dIs_user_id,
dl_called_address,
dl_calling _address,
dl_dll_priority,
dl_max_confirm_delay,
dl_remote_dle_confirm,
dl_dls_user data

DIL_Disconnect.req DMPM dl_dlcep_dl_id,
dl_reason
dl_dls_user data

DIL_Data.req DMPM dl_request_dls_user_id,
dl_dlcep_dl_id,

dl dls user_data

DIL_Get.in DMPM dl_buffer .or{queue_id

DL_Put.in DMPM di_bufferid,
dl_dls user data

DIL_Compel_Service.in DMPM dl_action_class,
di*dicep_dl_id

10.4 Functions used by DMPM

Table B4 through Table 37 define internal*functions used by the three DMPMs.

Table 34 — Function PickArep

Name PickArep Used in DMPM

Input Output

arep_id (all the attributes of the specified AREP)
Functio |

Selects|the attributes fox the AREP specified by the arep_id parameter. After this function is executed, the
attributgs of the selected AREP are available to the state machine.

Table 35 — Function FindAREP

Name FindAREP Used in DMPM
Input OQutput
dl_called_address || dI_dlcep_dl_id True || False
Function

Check if the AREP that is specified either by the dl_called_address or dl_dlcep_dl_id parameters exists or not.
True means the AREP exists. If it does, this function also returns a means to send a DMPM primitive to that AREP.
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Table 36 — Function LocateQubArep

Name

LocateQubArep

Used in DMPM

Input

dl_dls_user_data (of DL_Connect.ind)

Output
True || Not Found || Not QUB
Access to attributes of the located AREP.

Function |

This function returns the value of True and a means to get access to attributes of the located AREP if all of the
following conditions are met. Otherwise, it returns the value of either Not Found or Not QUB.

a) Decodes the DLSDU that is conveyed by the dI_dIs_user_data argument and checks if the FAS PDU type is
“ASC_ReqPDU.”

b) Decodes the FAS-PDU and extracts the RequestingAREP and RespondingAREP parameters.

c) Looks for the QUB AREP whose LocalDIcepAddress attribute value is equal to the RespondingAREP.

Table 37 — Function Setldentifier()

Name Setldentifier() Used in DMPM
Input Output

(none) Data Like Layer identifier
Functio [

This furjction picks an identifier that is used to uniquely identify Data Like Layer primitives.
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AVANT-FROFOS

Commission Electrotechnique Internationale (CEl) est une organisation mondiale del horm

hines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités(~"publie des

tés d'études, aux travaux desquels tout Comité national intéressé par le sujet, traité peut partici

des conditions fixées par accord entre les deux organisations.

Pssés sont représentés dans chaque comité d’études.

Publications de la CEIl se présentent sous la forme de recemmandations internationales et sont

bventuelle mauvaise utilisation ou interprétation qui enest faite par un quelconque utilisateur final.

le but d'encourager I'uniformité internationale, les-Comités nationaux de la CEl s'engagent, dans|

nales ou régionales correspondantes doivént étre indiquées en termes clairs dans ces derniéres.

issent des services d'évaluation de‘-conformité et, dans certains secteurs, accédent aux mar
ication indépendants.

les utilisateurs doivent s'assurer qu'ils sont en possession de la derniere édition de cette publicati
Hataires, y compris (Ses experts particuliers et les membres de ses comités d'études et des
nage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les codts (y compris

stice) et les_dépenses découlant de la publication ou de I'utilisation de cette Publication de la C
autre Publication de la CEIl, ou au crédit qui lui est accordé.

8) L'att

de brevets et de ne pas avoir signalé Ieur eX|stence

hisations internationales, gouvernementales et non gouvernementales, en-liaison avec la CEl, p3g
bment aux travaux. La CEIl collabore étroitement avec I'Organisation Internationale de Normalisatidn (I1SO),

hlisation

osée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl). L CEIl a
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les

Normes

hationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessjbles au
c (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est confige a des

ber. Les
rticipent

jécisions ou accords officiels de la CEIl concernant les questions techniques représentent, dans Iaf mesure
pssible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dg

la CEI

agréées

ne telles par les Comités nationaux de la CEI. Tous les efforts raisonnables sont entrepris afin que la CEIl
ure de I'exactitude du contenu technique de ses publications; la CEl ne peut pas étre tenue resgonsable

toute la

ire possible, a appliquer de fagon transpareate les Publications de la CEIl dans leurs publications
nales et régionales. Toutes divergences .entre toutes Publications de la CEIl et toutes publications

El elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indégendants

jues de

brmité de la CEIl. La CEl n'est\iresponsable d'aucun des services effectués par les organigmes de

pn.

ne responsabilité ne.deit étre imputée a la CEIl, a ses administrateurs, employés, auxiliaires ou

IComités

naux de la CEIl, pour-tout préjudice causé en cas de dommages corporels et matériels, ou de tdqut autre

les frais
Fl ou de

bntion estrattirée sur les références normatives citées dans cette publication. L'utilisation de publications
dencées ‘est obligatoire pour une application correcte de la présente publication.

ent faire

dis droits

L'attention est attirée sur le fait que I'utilisation du type de protocole associé est restreinte par
les détenteurs des droits de propriété intellectuelle. En tout état de cause, I'engagement de
renonciation partielle aux droits de propriété intellectuelle pris par les détenteurs de ces droits
autorise l'utilisation d'un type de protocole de couche avec les autres protocoles de couche
du méme type, ou dans des combinaisons avec d'autres types autorisées explicitement par

les dét

NOTE

enteurs des droits de propriété intellectuelle pour ce type.

Les combinaisons de types de protocoles sont spécifiées dans la CEl 61784-1 et la CEl 61784-2.

La Norme internationale CEl 61158-6-9 a été établie par le sous-comité 65C: Réseaux
iels, du comité d'études 65 de la CEIl: Mesure, commande et automation dans les

industr
proces

sus industriels.
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Cette troisiéme édition annule et remplace la deuxiéme édition publiée en 2010. Cette édition
constitue une révision technique. Cette édition inclut les modifications majeures par rapport a
I'édition précédente:

e Correction de la plage valide de Time-difference (écart du temps)

e Correction des Passages d'états du Tableau 3

e Inclusion de la classe de ponctualité "Transparent” dans le modele formel des points
AREP BNU

Le texte de cette norme est issu des documents suivants:

[l m¥ N R 4 ol 4
O apPpPOTT at—vOoTT

65C/764/FDIS 65C/774/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur e votg ayant
aboutija I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Une ligte de toutes les parties de la série CElI 61158, publiées sous”le titre général R¢seaux
de communication industriels — Spécifications des bus de terrain; peut étre consultée| sur le
site wgb de la CEl.

Le conpité a décidé que le contenu de cette publication-n€ sera pas modifié avant la date de
stabilitp indiquée sur le site web de la CEIl sous "http://webstore.iec.ch"” dans les données
relativgs a la publication recherchée. A cette date, la.publication sera:

* recpnduite;

* sugprimée;

* renpplacée par une édition révisée, ou
*+ amgndée.
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INTRODUCTION

La présente partie de la CEI 61158 s'inscrit dans une série créée pour faciliter
I'interconnexion des composants de systémes d'automation. Elle est relative aux autres
normes de lI'ensemble défini par le modéle de référence de bus de terrain "a trois couches"
décrit dans la CEI 61158-1.

Le protocole d'application fournit le service d'application au moyen des services disponibles
au niveau de la couche Liaison de données ou de la couche immédiatement inférieure. Le
principal objectif de la présente norme est de définir un ensemble de regles de
communication, exprimées en termes de procédures que doivent suivre les entités
d'appll .;at;ull (AP'J:IUGtIUII Ellt;ty, AE) hUIIIU:UyuUO auyu IIIUIIIUIIt dU :G bUIIIIIIUII;UGt;U ]. CeS
régles |de communication ont pour vocation de fournir une base de développement|stable
visant p atteindre différents objectifs:

e en tant que guide pour les développeurs et les concepteurs;

e réadliser les essais et acquérir I'équipement;

e dans un accord d'intégration des systémes dans I'environnement de‘systémes ouvefts;

e dans le cadre d'une meilleure compréhension des communications a contrainte de|temps
au pein de I'OSI.

La prdsente norme porte en particulier sur la communication et l'interfonctionnement des
capteurs, des effecteurs et d'autres appareils d'automatisation. Grace a cette norme agsociée
a d'aujres normes des modéles de référence OSI oufde bus de terrain, des systémles par
ailleurg incompatibles peuvent fonctionner ensemble, quelle que soit leur combinaison.
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RESEAUX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DES BUS DE TERRAIN -

Partie 6-9: Spécification du protocole de la couche application -
Eléments de type 9

1 Domaine d'application

1.1

La coyche Application de bus de terrain (Fieldbus Application Layer, FAL) procu

progra
de tern
d'appli

La pré

ou non entre des programmes d'application dans un enviropnement et avec un ni

d'autor
représ
actiong
Le ma
risque
concori

La pré

externg, assuré par la couche Application de\bus de terrain de Type 9, en termes

a) de

trapsmises entre les entités d'application en communication,

b) de

application, transmises enfre‘les entités d'application en communication,

c) de
d'a
d) de

commmunicationzvisible entre les entités d'application en communication.

La pré

1) défjnif la‘représentation filaire des primitives de service définies dans la CEl 61158-

Généralités

mmes de l'utilisateur un moyen d'accés a I'environnement de communication d

Cation correspondants”.

sente norme fournit des éléments communs pour les communications en temps d
hatisation propres aux bus de terrain de Type 9. Le tetme "a temps critique"
spécifiées sont exigées d'étre parachevées avecdn Certain niveau défini de ce
hquement a parachever les actions spécifiées dans’les limites de |la fenétre tem

d'entrainer la défaillance des applications quidemandent ces actions, avec le
nitant pour I'équipement, les installations et éventuellement pour la vie humaine.

sente norme définit de maniére abstraite le comportement, visible par un obse

syntaxe abstraite définissant les unités de données de protocole de couche appli
syntaxe de transfert définissant les unités de données de protocole de
diagramme d'états ‘de’ contexte d'application définissant le comportement de

bplication observable entre les entités d'application en communication; et

diagrammes, d'états de relations entre applications définissant le comportem

Eente norme vise a définir le protocole mis en place pour

re aux
es bus

ain. A cet égard, la FAL peut étre considérée comme une "fenétre €ntre programmes

ritique
atériel
sert a

pnter la présence d'une fenétre temporelle dans les limites de laquelle une ou pluisieurs

titude.
porelle
risque

vateur

cation,

touche

service

ent de

5-9, et

2) déf

mTtecomportement visibte detextérieurassocieateurtransfert:

La présente norme spécifie le protocole de la couche application de bus de terrain CEIl de
Type 9, conformément au modele de référence de base OSI (ISO/CEI 7498-1) et a la

structu

re de couche application OSI (ISO/CEI 9545).

1.2 Spécifications

La présente norme a pour principal objectif de préciser la syntaxe et les caractéristiques du
protocole de couche application qui transmet les services de couche application définis dans

la CEI

61158-5-9.

Un objectif secondaire est de fournir des trajets de migration a partir de protocoles de
communications industrielles préexistants. Ce dernier objectif explique la diversité des
protocoles normalisés dans la CEl 61158-6.
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1.3 Conformité

La présente norme ne définit pas de mises en ceuvre ni de produits particuliers, pas plus
gu'elle ne limite les mises en ceuvre des entités de couche Application dans les systémes
d'automatisation industriels. La conformité est obtenue par le biais de la mise en ceuvre de
cette spécification de protocoles de couche Application.

2 Reéférences normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
référerfces datées, seule Iedition citée s applique. Pour Ies reierences non dataes, la
derniére édition du document de référence s’applique (y compris les éventuels amendéments).

NOTE |Toutes les parties de la série CEl 61158, ainsi que la CEl 61784-1 et la CEIl 61784+2,font I'objet d'une
maintenfince simultanée. Les références croisées a ces documents dans le texte se rapportent par conséqtient aux
éditions|datées dans la présente liste de références normatives.

CEI 61|158-1, Réseaux de communication industriels — Spécifications\des bus de tefrain —
Partie [1: Présentation et lignes directrices des séries CEI 61158 et CEIl 61784

CEI 61158-3-1, Réseaux de communication industriels — Spécifications des bus de tefrain
Partie 3-1: Définition des services de la couche liaison de donnees — Eléments de type [l

CEI 61158-4-1, Réseaux de communication industriels\— Spécifications des bus de tefrain
Partie H-1: Spécification du protocole de la couche liaiSon de données — Eléments de tyjpe 1

CEI 61158-5-5, Réseaux de communication industriels — Spécifications des bus de tefrain
Partie p-5: Définition des services de la couche application — Eléments de type 5

CEIl 61158-5-9, Réseaux de communication industriels — Spécifications des bus de tejrain
Partie p-9: Définition des services deda couche application — Eléments de type 9

ISO/IEC 646, Information technology — ISO 7-bit coded character set for information
interchange (disponible en anglais seulement)

ISO/CEI 7498-1, Techrologies de l'information — Interconnexion de systémes ouverts (|OSI) —
Model¢ de référence de base: Le modele de base

ISO/IEC 8824=1% Information technology - Abstract Syntax Notation One (ASN.1):
Specification-of-basic notation (disponible en anglais seulement)

ISO/IEC\8825-1, Information technology — ASN.1 encoding rules: Specification of| Basic
Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules
(DER) (disponible en anglais seulement)

ISO/CEI 9545, Technologies de I'information — Interconnexion de systémes ouverts (OSI) —
Structure de la couche Application

ISO/CEIl 10731, Technologies de l'information — Interconnexion de systémes ouverts —
Modele de référence de base — Conventions pour la définition des services OS]

ISO/IEC/IEEE 60559, Information technology — Microprocessor Systems — Floating-Point
arithmetic (disponible en anglais seulement)
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3 Termes, définitions, symboles, abréviations et conventions

Pour les besoins du présent document, les termes, définitions, symboles, abréviations et
conventions suivants s'appliquent.

3.1 Termes et définitions provenant d'autres normes ISO/CEI

3.1.1 Termes et définitions provenant de I'lSO/CEI 7498-1

a) syntaxe abstraite

b) entité d'application

c) processus d'application

d)[ Unité de donnees de protocole dapplication
e)| élément de service d'application

f) | invocation d'entités d'application

g)| invocation de processus d'application
h)| transaction d'applications

i) | contexte de présentation

j) | systéme ouvert réel

k)| syntaxe de transfert

3.1.2 Termes et définitions de I'ISO/CEI 9545

a)| association d'applications

b)| contexte d'application

c)| nom de contexte d'application

d)| invocation d'entités d'application

e)| type d'entité d'application

f) | invocation de processus d'application

g)| type de processus d'application

h)| élément de service d'application

i) | élément de service de contrdle d'application

3.1.3 Termes et définitions provenant de I'lSO/CEI 8824-1

a)| identificateur d'objet
b)| type

c)| valeur

d)| type simple

e)| type structuré

f) | type composant

g)| indicateur

h)| type booléen

i) | true

j) | false

k)| type-entier

) | typpe'chaine de bits
m]) < type chaine d'octets
n) —type nutt

o) type séquence

p) séquence de type
q) type choix

r)y type marqué

s) tout type

t)  module

u) production
3.1.4 Termes et définitions provenant de I'lSO/CEI 8825-1

a) encodage (d'une valeur de donnée)

b) valeur de donnée

c) octets d'identification (la présente norme utilise le singulier)

d) octet(s) de longueur (la présente norme utilise a la fois le singulier et le pluriel)
e) octets de contenu
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3.2 Termes de la CEIl 61158-1

Pour les besoins du présent document, les termes suivants, donnés dans la CEl 61158-1,
s'appliquent.

3.21

application
fonction ou structure de données pour laquelle des données sont consommeées ou produites

3.2.2

interopérabilité de couche application

capaci

é des entités d'application d'accomplir des opérations coordonnées et coopératives en

utilisar

3.2.3

objet d'application

classe
réseau

Note 1 3

3.2.4

procegsus d'application

partie

adressje non ambigué

3.2.5

identificateur de processus d'application
cateur qui distingue de multiples processus d'application utilisés dans un apparel|

identifi

3.2.6

objet de processus d'application

compo
d'appli

Note 1

destinégds aux attributs de leur_classe (voir la définition "Classe d'Objets de Processus d'Application").

accéder
Manage
charger
supprim

3.2.7
classe
classe

t les services de la FAL

d'objets qui gére et assure I'échange de messages sur le réseau et dans I'a
, lors de I'exécution

I'article: Plusieurs types de classes d'objets d'application peuvent étre définis.

d'une application distribuée sur un réseau, située’ sur un appareil et associée

sant d'un processus d'application, identifiable et accessible via une 1
cations de la FAL

b l'article: Les définitions+d'objets de processus d'application se composent d'un ensemble de

aux définitions d'objéetshde processus d'application a distance a l'aide des services de I'ASE "FA
ment" (Gestion d'objets de la FAL). Les services de gestion des objets FAL peuvent étre utilig
ou mettre a jour-des définitions d'objets, pour lire des définitions d'objets, ainsi que pour
er de maniére ‘dynamique des objets d'application et les définitions correspondantes.

d'objets de processus d'application
d‘Objets de processus d'application définis par un ensemble de services et d'a

acces

ppareil

a une

elation

valeurs
On peut
| Object
és pour
créer et

tributs

ibles par le biais du réseall

3.2.8
relatio

n entre applications

association de type coopératif entre deux invocations d'entités d'application (application-
entity-invocation) ou plus, dans un but d'échange d'informations et de coordination de leur

action

conjointe

Note 1 a l'article: Cette relation est activée soit par I'échange d'unités de données de protocole d'application, soit a
la suite d'activités de préconfiguration.

3.2.9

élément de service d'application de relation entre applications
application-service-element (élément de service d'application) qui fournit le moyen exclusif

d'établ

ir et de faire cesser toutes les relations d'applications
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3.2.10

point d'extrémité de relation entre applications

contexte et comportement d'une relation d'applications, vus et maintenus par un des
processus d'application impliqués dans la relation d'applications

Note 1 a I'Article: Chaque processus d'application impliqué dans la relation d'applications maintient son propre
point d'extrémité de relation d'applications.

3.2.11
attribut
description d'une caractéristique ou fonction, visible par un observateur externe, d'un objet

Note 1 §Tarticler Les attributs d'Um objet contiennent des IMformations sur 165 portons vartaptes aum gbjet. En
régle ggnérale, ils fournissent des informations de statut ou régissent I'action d'un objet. Les attributs:|peuvent
égalemgnt influer sur le comportement d'un objet. Les attributs se répartissent en deux catégories: les ‘attfibuts de
classe et les attributs d'instance.

3.2.12
compqrtement
indicatjon de la maniére dont I'objet réagit a des événements particuliers

Note 1 { I'article: Sa description inclut la relation entre les valeurs des attributs et les’services.

3.2.13
classe
ensemple d'objets représentant le méme type de composant du systéme

Note 1 § I'article: Une classe est une généralisation de I'objet, un modéle qui permet de définir des variablgs et des
meéthodgs. Tous les objets d'une classe possedent une forme ‘et’'un comportement identiques, mais leurs Jattributs
contienrlent généralement des données différentes.

3.2.14
attribyts de classe
attribu{ commun a tous les objets d'une_méme classe

3.2.15
code de classe
identificateur non ambigu attribue a chaque classe d'objets

3.2.16
servicp propre a uné classe
servicg défini parwne classe d'objets particuliere permettant d'exécuter une fonction [exigée
gu'un gervice cofmmiun ne peut assurer

Note 1 & l'article: Tout objet spécifique a une classe est réservé a l'usage exclusif de la classe d'obje{s qui le
définit.

3.2.17
client
(a) objet qui utilise les services d'un autre objet (serveur) pour accomplir une tache

(b) initiateur d'un message auquel un serveur réagit; par exemple, réle d'un point d'extrémité
de relation entre applications, dans lequel ce dernier envoie des unités APDU de
demande de service confirmé a un point d'extrémité de relation entre applications jouant
le rble de serveur

3.2.18
chemin de transport
flux unidirectionnel d'unités APDU a travers une relation entre applications
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3.2.19

cyclique

terme utilisé pour décrire les événements qui se reproduisent de maniere réguliere et
répétitive

3.2.20
AR dédiée
AR directement utilisée par I'utilisateur FAL

Note 1 a I'Article: Dans les AR dédiées, seuls I'en-téte de FAL et les données de I'utilisateur sont transférés

3.2.21
appareil
connexion matérielle physique a la liaison

Note 1 g I'article: Un appareil peut contenir plusieurs nceuds.

3.2.22
profil d'appareil
ensemple d'informations et de fonctionnalités dépendant de |dppareil qui gargntit la
cohérence entre les appareils similaires appartenant au méme type d‘appareil

3.2.23
AR dyphamique
AR quildoit étre mise dans un état établi par le biais des-ptocédures d'établissement d'AR

3.2.24
point t’extrémité
I'une des entités en communication impliquées~dans une connexion

3.2.25
erreur
divergg¢nce entre une valeur ou condition calculée, observée ou mesurée et la valpur ou
conditipn spécifiée ou théoriquement correcte

3.2.26
classe/ d'erreurs
groupgment général de(définitions d'erreurs

Note 1 § I'article: Les.Codes d'erreur associés a des erreurs particuliéres sont définis dans une classe d'errpurs.

3.2.27
code d'erreur
identification d'un type spécifique d'erreur dans une classe d'erreurs

3.2.28
sous-réseau FAL
réseaux composeés d'un ou de plusieurs segments de liaison de données

Note 1 a l'article: Ces réseaux peuvent contenir des ponts, mais pas de routeurs. Les sous-réseaux FAL sont
identifiés par un sous-ensemble de |'adresse de réseau.

3.2.29

appareil logique

classe FAL particuliere qui extrait un composant logiciel ou un composant de
microprogramme sous la forme d'un dispositif intégré et autonome au sein d'un appareil
d'automatisation
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informations de gestion
informations accessibles via le réseau qui facilitent la gestion de I'exploitation du systéme de

bus de

terrain, y compris la couche application

Note 1 a I'article: La gestion inclut des fonctions telles que le contrdle, la surveillance et le diagnostic.

3.2.31

réseau

série d

e nceuds reliés par un support de communication

Note 1 a l'article: Les chemins de connexion entre des paires de nceuds peuvent inclure des répéteurs, des

routeurs[etrdes passerelies.

3.2.32

homolpgue

réle d'
commg

3.2.33

un point d'extrémité d'AR dans lequel il est capable d'agir tant comme clie
serveur

point d'extrémité d'AR prédéfini

point g
créatio

Note 1 §

3.2.34

e fin d'AR qui est défini localement dans un appareil sans utilisation du sery
n

I'article: Les AR prédéfinies qui ne sont pas préétablies sont €tablies avant d'étre utilisées.

point d'extrémité d'AR préétabli

point g
control

3.2.35
éditeu

'extrémité d'AR qui est mis dans un état établi pendant la configuration des
ent ses points d'extrémité

r

role d'tin point d'extrémité d'AR dans.lequel il transmet des unités APDU sur le bus de

afin qu

Note 1 3
APDU a
Publishg

3.2.36
serveu
a) ro

cli

b) ob

‘elles soient consommées par un ou plusieurs abonnés

I'article: L'éditeur peut ne pas connaitre I'identité des abonnés ou leur nombre; il peut publier sg
I moyen d'une AR dédiées, La présente norme définit deux types d'éditeurs: les éditeurs par extract
rs) et les éditeurs parémission (Push Publishers); chacun faisant I'objet d'une définition distincte.

r
e d'un AREP dans lequel il renvoie une unité APDU de réponse de service confi
ent 8 d'erigine de la demande

jet{qui fournit des services a un autre objet (client)

nt que

ice de

\E qui

terrain

S unités
on (Pull

'mé au

3.2.37

service
opération ou fonction qu'un objet et/ou une classe d'objets exécute a la demande d'un autre

objet e

t/ou une autre classe d'objets

Note 1 a Il'article: un ensemble de services communs est défini et des dispositions permettant la définition de
services propres a un objet sont fournies. Les services propres a un objet sont des services définis par une classe

d'objets

3.2.38

particuliére afin de remplir une fonction exigée qui n'est assurée par aucun service commun.

abonné
role d'un AREP dans lequel il regoit les unités APDU produites par un éditeur

Note 1 a l'article: La présente norme définit deux types d'abonnés: les abonnés par extraction (Pull subscriber) et
les abonnés par émission (Push subscriber); chacun faisant I'objet d'une définition distincte.
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3.3 Abréviations et symboles

AE Application Entity (entité d'application)
AL Application Layer (couche application)
ALME  Application Layer Management Entity (entité de gestion de couche application)
ALP Application Layer Protocol (protocole de couche application)

APO Application Object (objet d'application)

AP Application Process (processus d'application)

APDU  Application Protocol Data Unit (unité de donnée de protocole application)
APj—AppficatiomProcessdentifier (identificateur deprocessusd'apptication) ]
AR Application Relationship (relation entre applications)

AR[EP  Application Relationship End Point (point d'extrémité de relation |entre
applications)

ASCII  American Standard Code for Information Interchange (code nmormalisé am@ricain
pour I'échange d'informations)

ASE ASE Application Service Element (élément de service*d'application)

Cnf Confirmation

DL Préfixe désignant la couche Data Link (liaison de données)

DLLC Data-Link Connection (connexion de couche/deliaison de données)

DLCEP Data-Link Connection End Point (point de)fin de connexion de couche de ljaison
de données)

DLL Data-link layer (couche de liaison de*données)
DLM Data-Link-Management (gestion:de couche de liaison de données)

DLBAP Data-Link Service Access Point (point d'accés de service de couche de ljaison
de données)

DLBSDU DL-service-data-unit (unité de données de service de DL)

FAL Fieldbus ApplicationLayer (couche application de bus de terrain)
ID Identificateur

CE| Commission.Electrotechnique Internationale

Ind Indication

LI\ﬂE Layer.Management Entity (entité de gestion de couche)
@]

QoS Quality of Service (qualité de service)

I Open Systems Interconnect (interconnexion de systémes ouverts)

Ref Request (demande)

Rsp Response (réponse)

SAP Service Access Point (point d'accés au service)

SDU Service Data Unit (unité de données de service)

SMIB System Management Information Base (base d'informations de gestion de
systéme)

SMK System Management Kernel (noyau de gestion systéme)

VFD Virtual Field Device (appareil de champ virtuel)
3.4 Conventions

3.4.1 Concept général

La couche FAL est définie comme un ensemble d'éléments ASE orientés objet. Chaque ASE
est spécifié dans un paragraphe distinct. Chaque spécification d'ASE est constituée de trois
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parties: ses définitions de classe, ses services et sa spécification de protocole. Les deux
premiers éléments sont contenus dans la sous-série CEl 61158-5. La spécification des
protocoles pour chacun des éléments ASE est définie dans la présente norme.

Les définitions de classe définissent les attributs des classes prises en charge par chaque
élément ASE. Les attributs sont accessibles a partir des instances de la classe qui utilise les
services ASE de gestion spécifiés dans la norme CEIl 61158-5. La spécification de services
définit les services qui sont fournis par I'ASE.

La présente norme emploie les conventions de description énoncées dans I'lSO/CEI 10731.

3.4.2 e . fti P —
Les dg¢finitions de mapping de couche Liaison de données sont décrites au™moyen de

modelgs. Chaque modéle est constitué d'une liste d'attributs de la classe. La forme générale
des mgdeles est définie dans la CEIl 61158-5-5.

3.4.3 Conventions de syntaxe abstraite

Lorsque le paramétre "optionalParametersMap" est utilisé, un numére de bit corresporjdant a
chaque production OPTIONAL ou DEFAULT est donné en commeéntaire.

3.5 [Lonventions utilisées dans les diagrammes d'états

Les diggrammes d'états sont décrits dans le Tableau 1

Tableau 1 — Conventions utiliséesitdans les diagrammes d'états

# Etat actuel Evénement/condition => action Etat suivant
Nom du Etat actuel dans lequel Evénements otl~conditions déclenchant ce passage d'état. Etat puivant
passage. | | se trouve le diagramme | _ dans|lequel

d'états lors de ce => passg le
passage d'état. Actions‘effectuées lorsque les événements ou conditions ci- d:gg amme
dessus sont réunis. Elles figurent toujours au-dessous des d'etats une
événements ou conditions et sont toujours présentées avec un fois Ies
retrait. actions
effedtuées.

Les copventions utilisées dans les diagrammes d'états sont les suivantes:

:= la yaleur d'un¢élément, a gauche, est remplacée par la valeur d'un élément, a droitg. Si un
élément a.droite est un parameétre, il provient de la primitive indiquée comme événement
d'entrée.

XXX naique un nom ae parametre.

Exemple:
Identifier:= reason
signifie que la valeur d'un paramétre "reason" est attribuée a un parameétre appelé "ldentifier".

xxx" indique une valeur fixe.

Exemple:
Identifier:= "abc"
signifie que la valeur "abc" est attribuée a un parameétre appelé "ldentifier".

condition logique indiquant qu'un élément a gauche est égal a un élément a droite.

A

condition logique indiquant qu'un élément a gauche est inférieur a I'élément a droite.

\%

condition logique indiquant qu'un élément a gauche est supérieur a I'élément a droite.
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<> condition logique indiquant qu'un élément a gauche est différent d'un élément a

droite.

&& indique le "ET" logique

indique le "OU" logique

Cette construction permet d'exécuter une séquence d'actions en boucle au sein d'un passage.
La boucle est exécutée pour toutes les valeurs comprises entre start_value et end_value.

Exemple:

for

en

Cette
étre la

Exem|
If (

els|

en

Il est f
de poi

SUppPOS
savent

4 Sy

4.1
411

Les pn
APDU

APDU::4

(Identifier:= start_value to end_value)
actions
for

valeur d'un identificateur ou le résultat d'une action antérieure) au sein d'un pass

ple:
Condition)
hctions

8]

hctions

if

brtement recommandé de se référer aux paragraphes traitant des définitions d'a

ons que les lecteurs possédent une connaissancCe suffisante de ces définiti
les utiliser sans explications complémentaires.

ntaxe abstraite

SByntaxe abstraite des unités PDU-FEAL-AR
Définition de premier niveau

oductions définies ici doivent étre utilisées avec les regles d'encodage des
voir 5.1.2).

CHOICE {
[PRIVATE 0] ConfirmedSend-RequestPDU,
[PRIVATE 1] ConfirmedSend-ResponsePDU,
[PRIVATE 2] UnconfirmedSend-PDU,
[PRIVATE3]N\UnconfirmedAcknowledgedSend-CommandPDU,
[PRIVAJFE4] Establish-RequestPDU,
[PRIVATE 5] Establish-ResponsePDU,
[PRIVATE 6] Establish-ErrorPDU,
[PRIVATE 7] Abort-PDU,
[RRIVATE 8] DataSendAcknowledge-PDU

construction permet d'exécuter d'autres actions dépendant d'une condition (C]I|li peut

age.

tributs

ht AREP, des fonctions locales et des définitions d'unités de données de pr¢tocole
(Protog¢ol Data Unit, PDU) de couche FAL pour comprendrelles machines de protocole]

. Nous
ons et

unités

}
4.1.2

Service Confirmed send

ConfirmedSend-RequestPDU::= SEQUENCE {
[APPLICATION 0] AddressAREP,

Inv

okelD,

ConfirmedServiceRequest

}

ConfirmedSend-ResponsePDU::= SEQUENCE {
[APPLICATION 1] AddressAREP,

Inv

okelD,

pduBody CHOICE {
ConfirmedServiceResponse,
ConfirmedServiceError

}
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4.1.3 Service Unconfirmed send

UnconfirmedSend-PDU::= SEQUENCE {
[APPLICATION 2] AddressAREP,
InvokelD,
pduBody CHOICE {

UnconfirmedServiceRequest,
UnconfirmedSendPD-PDU
}
}

41.4 Service d'envoi d'accusé de réception non confirmé

UnconfirmedAcknowledgeSend-CommandPDU::= SEQUENCE {
[APPLICATION 3] AddressAREP,
InviokelD,
UngonfirmedServiceRequest

}
4.1.5 InvokelD

InvokelD::= Unsigned8
4.1.6 Service d'établissement

MaxOS(C::= Unsigned8
MaxOS¢S

MaxUCS8C::= Unsigned8
MaxUCS§S::= Unsigned8
ClU::= Unsigned32

Establish-RequestPDU::= SEQUENCE {
[ARPLICATION 4] AddressAREP,
CopType,
MajxOSCC,
MaxOSCS,
MAXUCSC,
MAXUCSS,
Cly,
InviokelD,
inifiateRequest [PRIVATE 0] IMPLICIT Initiate-RequestPDU

Unsigned8

}

Establish-ResponsePDU::= SEQUENCE {
[ARPLICATION 5] AddressAREP,
InviokelD,
inifiateResponse [PRIVATE 0] IMPLICIT Initiate-ResponsePDU

}

Establish-ErrorPDU::="SEQUENCE {
[ARPLICATION\6]"AddressAREP,
InviokelD,
inifiateError [PRIVATE 0] IMPLICIT Initiate-ErrorPDU

}
4.1.7 ConType

ConType::= ENUMERATED {
mmaz (0)
}

4.1.8 Service d'accusé d'envoi de données

DataSendAcknowledge-PDU::= SEQUENCE {
Protocol-Code,[APPLICATION 8],Address2ARP, --- Protocol-Code dans le quartet supérieur de l'octet!!!
Block-Number,
Block-Length,
Protocol-Data,
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4.1.9 Protocol-code

Protocol-Code::= ENUMERATED {
TCP/IP (1)

}

4.1.10 Block-number

Block-Number::= Unsigned8

4.1.11 Block-length
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--- protocole TCP/IP

--- 0: absence de blocage
---- 1 a 254: numéro de bloc
---- 255: dernier bloc

Block-Lgngth::= Unsigned

4.1.12]| Protocol-data

ProtocolFData::= Any

4.1.13| Address2 ARP

AddressRARP::= SEQUENCE {
Destipation-Address,
Sourde-Address,
Destipation-Node,
Destipation-Subnode,
Sourde-Node,
Sourde-Subnode

}
4.1.14| Destination-address

Destination-Address::= OctetString

4.1.15| Source-address

Source-Address::= OctetString

4.1.16| Destination-node

Destination-Node::= Unsigned8

4.1.17| Source-nodé

Source-Node::= Unsigned8

4.1.18| Destination-subnode

Destination=Subnode::= Unsigned8

--- transfert de protocole transparent

--- 3 Octets

--- 3 Octets

4.1.19 Source-subnode

Source-Subnode::= Unsigned8

4.2 Syntaxe abstraite de PDUBody

4.2.1 Service Abort

Abort-PDU::= SEQUENCE {
[APPLICATION 7] AddressAREP,
Identifier,

ReasonCode,
AdditionalDetail
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ConfirmedServiceRequest

ConfirmedServiceRequest::= CHOICE {
read-Request
write-Request
start-Request
stop-Request

statu
ident

s-Request
ify-Request

getAttributes1-Request
getAttributes2-Request

reset

-Request

resume-Request

}
4.2.3

Confirm

read-

pdServiceResponse::= CHOICE {
Response

write{Response

start-
stop-

statug
identi

getAt
reset

resun

}
4.2.4

Confirm
read-

Response
Response
-Response
fy-Response
ributes-Response
Response
e-Response

ConfirmedServiceError

bdServiceError::= CHOICE {
Error

writeHError

start-
stop-

statug

identi
getAt
reset

resun

}
4.2.5

Type d

4.2.6

Error

Error

-Error
y-Error
ributes-Error
Error

e-Error

Type d'erreur

Error Fi type

ErrorFiType::= SEQUENCE {

error(

additi
fiStat
}

4.2.7

lass
pbnalCode

P

Classe d'erreurs

—ConfirmedServiceResponse

'erreur selon les spécifications de 4.1.4.6.

[0] IMPLICIT ErrorClass,
[1] IMPLICIT Integer16 OPTIONAL,
[3] IMPLICIT Integer8

[0] IMPLICIT Read-RequestPDU,

[3] IMPLICIT Write-RequestPDU,

[6] IMPLICIT Start-RequestPDU,

[9] IMPLICIT Stop-RequestPDU,

[15] IMPLICIT Status-RequestPDU,

[18] IMPLICIT Identify-RequestPDU,

[21] IMPLICIT GetAttributes-RequestPDU, -- forme courte
[35] IMPLICIT GetAttributes-RequestPDU, -- forme longue
[36] IMPLICIT Reset-RequestPDU,

[39] IMPLICIT Resume-RequestPDU

[1] IMPLICIT Read-ResponsePDU,
[4] IMPLICIT Write-ResponsePDU,
[7]1 IMPLICIT Start-ResponsePDU,
[10] IMPLICIT Stop-ResponsePDU,
[16] IMPLICIT Status-ResponsePDU,
[19] IMPLICIT Identify-ResponsePDU,
[22] IMPLICIT GetAttributes-ResponsePDUy
[37] IMPLICIT Reset-ResponsePDU,
[40] IMPLICIT Resume-ResponsePPU

[2] IMPLICIT ErrorTypégy
[5] IMPLICIT ErrorType,
[8] IMPLICIT ErrorkiType,
[11] IMPLICIT EsrorFiType,
[17] IMPLICKIErrorType,
[20] IMPLICITErrorType,
[23] IMPLICIT ErrorType,
[38] IMRLICIT ErrorFiType,
[41] IMPLICIT ErrorFiType

Classe d'erreurs selon les spécifications de 4.1.4.7.

4.2.8

UnconfirmedServiceRequest::= CHOICE {

Unités PDU non confirmées

informationReport-Request
reject-Request

}

UnconfirmedSendPD-PDU::= BIT STRING

[12] IMPLICIT InformationReport-RequestPDU,
[34] IMPLICIT Reject-RequestPDU


https://iecnorm.com/api/?name=bed5eaf0940d3337e34eb6a64233577e

IEC 61

4.2.9
4.2.91

158-6-9:2014 © IEC 2014

Elément ASE de gestion

- 115 -

Service d'obtention d'attributs

GetAttributes-Request-PDU::= SEQUENCE {
listOfAttributes
accessSpecification CHOICE {

ind

ex

variableName
fiName

sta

}
}

rtindex

[PRIVATE 0] IMPLICIT Mn_SelectedAttributes,

[1] IMPLICIT Gn_NumericlD,
[2] IMPLICIT Gn_Name,

[5] IMPLICIT Gn_Name,

[7] IMPLICIT Gn_NumericlD

GetAttributes-ResponsePDU::= SEQUENCE {

more
listOf

}
4.2.10

4.2.10

Status-H

Status-H
logica
reg
lim

|2
physi
op

DbjectDefinition

equestPDU::= NULL

esponsePDU::= SEQUENCE {
IStatus

dy-for-communication
ted-services-permitted

CalStatus
brational

paftially-operational

ing
ne
localll

}
4.2.10

Identify-]

Identify-]
vendd
mode
vend(

}
4.2.10
Initiate-

versig
apDe

perable
eds-commissioning

etail

2 Identify service

RequestPDU::= NULL

ResponsePDU::= SEQUENCE {
rName

Identifier

rRevision

3 Service Initiate

RequestPDU=SEQUENCE {
nObjectDefinitionsCalling
EcriptorCalling

accegsProte€tionSupportedCalling

pass
config

configs

ordAndAccessGroupsCalling
uredMaxPduSizeSending

HodMarRduSizeRecah

Ag

[PRIVATE 0] IMPLICIT Gn_MoreFollows,
[PRIVATE 1] IMPLICIT SEQUENCE OF Gn_ObjectDefinition

Elément ASE de processus d'application

1 Service d'obtention d'état

[PRIVATE 0] IMPLICIT ENUMERATED {
(0),
),

[PRIVATE 1] IMPLICIT ENUMERATED {
(0),
(1),
(2),
@)

[PRIVATE 2]\IMPLICIT BitString OPTIONAL

[PRIVATE 0] IMPLICIT VisibleString,
[PRIVATE 1] IMPLICIT VisibleString,
[PRIVATE 2] IMPLICIT VisibleString

[PRIVATE 0] IMPLICIT Integer16,

[PRIVATE 1] IMPLICIT OctetString,

[PRIVATE 2] IMPLICIT Ap_AccessProtectionSupported,
[PRIVATE 3] IMPLICIT Ap_AccessControl,

[PRIVATE 4] IMPLICIT UnS|gned8

rDDI\/I\TE E'I HRLCHL |n(\;nr\

I|stOfSupportedSerwcesCaII|ng

}

Initiate-ResponsePDU::= SEQUENCE {
versionObjectDefinitionsCalled
apDescriptorCalled
accessPrivilegeSupportedCalled
passwordAndAccessGroupsCalled

}

[PRIVATE 6] IMPLICIT Mn PduSupportedMap

[PRIVATE 0] IMPLICIT Integer16,

[PRIVATE 1] IMPLICIT OctetString,

[PRIVATE 2] IMPLICIT Ap_AccessProtectionSupported,
[PRIVATE 3] IMPLICIT Ap_AccessControl
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Initiate-ErrorPDU::= SEQUENCE {
errorCode
other
max-fal-pdu-size-insufficient
service-not-supported
version-obj-def-incompatible
user-initiate-denied
password-error
profile-number-incompatible
h
maxPduLengthSendingCalled
maxPdulLengthReceivingCalled
listOfSupportedServicesCalled

4.2.10 4 Service Reject
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[PRIVATE 0] IMPLICIT ENUMERATED {
(0),
(1),

[PRIVATE 1] IMPLICIT Unsigned8,
[PRIVATE 2] IMPLICIT Unsigneds,
[PRIVATE 3] IMPLICIT Mn_PduSupportedMap

Reject-RequestPDU::= SEQUENCE {
origingl-invokelD
rejecttcode
pdii-size
}
}
4.2.11

4.2.111 Service Reset

Reset-RequestPDU::= SEQUENCE {
keyAttribute
}

Reset-ResponsePDU::= NULL

4.2.11]2 Service Resume

ResumelRequestPDU::= SEQUENCE {
keyAttribute
}

ResumelResponsePDU::= NULL

4.2.11)3 Service Start

Start-RequestPDU::= SEQUENCE {
keyAttribute

}
Start-RgsponsePDU::= NULL
4.2.11]J4 Service Stop

Stop-RepuestPDU::=-SEQUENCE {
keyAttribute

[PRIVATE 0] IMPLICIT Integer8,
[PRIVATE 1] IMPLICIT ENUMERATED {

(%)

Elément ASE d'invocation de fonctions

Gn_KeyAttribute

Gn_KeyAttribute

Gn_KeyAttribute

Gn_KeyAttribute

}

Stop-RepponsePDU::= NULL

4.2.12| “ASE Variable

4.2.12.1 Information report service

InformationReport-RequestPDU::= SEQUENCE {
index Gn_NumericlD,
sublndex [PRIVATE 0] IMPLICIT Gn_Sublndex OPTIONAL,
value [PRIVATE 1] IMPLICIT ANY

}

4.2.12.2 Service Read

Read-RequestPDU::= SEQUENCE {
index
sublndex

}

Read-ResponsePDU::= SEQUENCE {
value

}

Gn_NumericlD,
[PRIVATE 0] IMPLICIT Gn_Sublndex OPTIONAL

[PRIVATE 0] IMPLICIT ANY

IEC 61158-6-9:2014 © IEC 2014
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3  Write service

Write-RequestPDU::= SEQUENCE {

index Gn_NumericlD,
sublndex Gn_Subindex OPTIONAL,
value [PRIVATE 0] IMPLICIT ANY

}

Write-ResponsePDU::= NULL
4.3 Définitions de types d'éléments ASE

charge.

forme

4.3.1 Types d'éléments ASE AP
4.3.11 Ap_AccessProtectionSupported
Ap_AccégssProtectionSupported::= Boolean -- True signifie que la protection d'accés est prise en charge
-- False signifie que la protection d'accés n'est pas prise en
4.3.1.2 Ap_AccessControl
Ap_AccgssControl::= BitString { -- Le mot de passe (password — Unsigned8) estencodé sous la
d'une cHaine de bits.
password_Bit1 (8),
password_Bit2 (7),
password_Bit3 (6),
password_Bit4 (3),
passwWord_Bit5 (4),
passwyord_Bit6 (3),
password_Bit7 (2),
passvord_Bit8 1),
accegs_Groups-1 (16),
accegs_Groups-2 (15),
accegs_Groups-3 (14),
accegs_Groups-4 (13),
accegs_Groups-5 (12),
accegs_Groups-6 (11),
accegs_Groups-7 (10),
accegs_Groups-8 (9)
}
4.3.2 Types d'éléments ASE AR
4.3.21 Code de motif et informations supplémentaires
4.3.2.11 Code de motif
Reasonode::= Unsigned8
4.3.2.1.2 Informations supplémentaires
AdditionplDetaill::#©O¢tetString
4.3.2.2 AREP
AddressAREP::= Unsigned8 -- Octet de poids le plus faible de I'adresse du point DLCEP
4.3.2.3 Identificateur de type de coupure
Identifier::= ENUMERATED {
fal-user (0),
fal-APO-ASE (1),
fal-AR-ASE (2),
dll (3)
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Types d'éléments ASE d'invocation de fonctions

Fi_AccessPrivilege

Fi_AccessPrivilege::= BitString {
rightToStartPassword
rightToStopPassword
rightToDeletePassword
rightToStartAccessGroup
rightToStopAccessGroup
rightToDeleteAccessGroup
rightToStartAllPartner
rightToStopAllPartner
rightToDeleteAllPartner
pass\ ord_Bitd

L o-mot-de-pbasse-lbassword
g A Lid

IEC 61158-6-9:2014 © IEC 2014

ous la

Unsiagned3)est-encadd
3 7

forme d'
passV
pass
passy
passy
pass
passy
passy

Line chaine de bits.

ord_Bit2 (7)
ord_Bit3 (6)
ord_Bit4 (5),
ord_Bit5 (4)
ord_Bit6 (3)
ord_Bit7 (2),
ord_Bit8 1),

acce

s_Groups-1

accegs_Groups-2
accegs_Groups-3
accegs_Groups-4
accegs_Groups-5
accegs_Groups-6
accegs_Groups-7

acce

}
4.3.3.2

Fi_Statg
unrun
idle
runni
stopp
starti
stopp
resun
resett

}
4.3.4

4.3.41

Mn_Pdu
getAt
start-
stop-
resun
reset

s_Groups-8

Fi_State

::= Unsigned8 {
nable

9
ed
9
ng
ing
ing

Mn_PduSupportedMap

SupportedMap== BIT STRING {
ributes-RequestPDU
RequestRRDU

RequestPDU

e-RequestPDU

RequestPDU

DOV

(1),
(2),
(3),
(4),
(3)s
(6);
),
(8)

Types d'éléments ASE de gestion

-- Demandeur

read-

TegueStroT

write-RequestPDU
informationReport-RequestPDU
getAttributes-ResponsePDU
start-ResponsePDU
stop-ResponsePDU
resume-ResponsePDU
reset-ResponsePDU
read-ResponsePDU
write-ResponsePDU
informationReport-ResponsePDU

-- Répondeur
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4.3.5 Types d'éléments ASE de variable
4.3.5.1 Vr_AccessPrivilege

Vr_AccessPrivilege::= BitString {

rightToReadPassword (24),
rightToWritePassword (23),
rightToDeletePassword (22),
rightToReadAccessGroup (20),
rightToWriteAccessGroup (19),
rightToDeleteAccessGroup (18),
rightToReadAllPartners (32),
rightToWriteAllPartners (31),
rightToDeleteAllPartners (30),
passwyere—Bitd (8); Lo-mot-de-passe{password—Unsigned8)estencedé sous
la forme|d'une chaine de bits.

password_Bit2 (7),
password_Bit3 (6),
password_Bit4 (5),
passwyord_Bit5 (4),
password_Bit6 (3),
password_Bit7 (2),
password_Bit8 1),
acceds_Groups-1 (16),
accegs_Groups-2 (15),

accegs_Groups-3 (
accegs_Groups-4 (
accegs_Groups-5 (
accegs_Groups-6 (11),
accegs_Groups-7 (
accegs_Groups-8 (

1
4.3.6 Types généraux

4.3.6.1 Gn_Deletable

Gn_Delgtable::= Boolean -- True signifie peut étre supprimé.
-- Falsglsignifie ne peut pas étre supprimé.

4.3.6.2 Gn_KeyAttribute

Gn_KeyAttribute::= CHOICE {
-- Lorsque ce type est spécifié, seuls-les attributs clés de la classe référencée sont valides.

numeficlD [0] IMPLICIT Gn_NumericlD,
name [1] IMPLICIT Gn_Name,

listName [2] IMPLICIT Gn_Name,
numeficAddress [4] IMPLICIT Gn_NumericAddress,
symbplicAddress [5] IMPLICIT Gn_SymbolicAddress

}
4.3.6.3 Gn_Length

Gn_Length::=.Unsigned8
4.3.6.A1 Gn_MoreFollows

Gn_MoreFollows::= Boolean

4.3.6.5 Gn_NumericlD

Gn_NumericlD::= Unsigned16 -- Les valeurs de ce paramétre sont uniques au sein d'un AP.

4.3.6.6 Gn_Name

Gn_Name::= OctetString
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4.3.6.7 Gn_ObjectClass

Gn_ObjectClass::= ENUMERATED {
functionlnvocation
fixedLengthStringDataType
structuredDataType
fixedLengthStringVariable
arrayVariable
dataStructureVariable

}

4.3.6.8 Gn_ObjectDefinition

Gn_ObjectDefinition::= OctetString
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-- La sémantique de ce paramétre est propre a l'application.

4.3.6.9—Gn_Reusable

Gn_Reupable::= Boolean

4.3.6.10 Gn_Sublndex

Gn_Sub
4.3.6.11

ndex::= Unsigned8

Gn_TypeDescription

Gn_TypéDescription::= CHOICE {
boolepn
integgr8
integgr16
integgr32
unsighed8
unsighed16
unsighed32
float
visibl
octets
binar
timeQfDay
timeQifference
bitstring

}

4.3.7

pstring
tring
Date

Définitions d'objets
4.3.71

Object-Definition::= CHOICEA
[PRIVATE 0] ListHeader,
[PRIVATE 1] DataTypelList,

[PRIVATE 2i}.StaticList,

}

4.3.7.2 ListHeader

ListHeaderx= SEQUENCE {

-- True signifie réutilisable.
-- False signifie non réutilisable.

[1] Gn_Length,
[2] Gn_Length,
[3] Gn_Length,
[4] Gn_Length,
[5] Gn_Length,
[6] Gn_Length,
[7]1 Gn_Length,
[8] Gn_Length,
[9] Gn_Length,
[10] Gn_Length;
[11] Gn_Length,
[12] Gn_Length,
[13] Gnlllength,
[14] Gn_Length

Définition de premier niveau

[PRIVATE 3}-FunctionlnvocationDefinition

numericld

romRamFlag

maxNamelLength
accessProtectionSupported
versionOfObjectDefinition
localReferenceOfListHeader
numberOfEntriesinDataTypeList
localReferenceOfDataTypelist
firstNumericldOfStaticList
numberOfEntriesInStaticList
localReferenceOfStaticList
firstNumericldOfVariableListDefinition
numberOfEntriesIinVariableListDefinition
localReferenceOfVariableListDefinition

firstNumericldOfFunctionlnvocationDefinition

[PRIVATE 0] IMPLICIT Unsigned16,
[PRIVATE 1] IMPLICIT Boolean,
[PRIVATE 2] IMPLICIT Unsigned8,
[PRIVATE 3] IMPLICIT Boolean,
[PRIVATE 4] IMPLICIT Integer16,
[PRIVATE 5] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 6] IMPLICIT Unsigned16,
[PRIVATE 7] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 8] IMPLICIT Unsigned16,
[PRIVATE 9] IMPLICIT Unsigned16,
[PRIVATE 10] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 11] IMPLICIT Unsigned16,

[PRIVATE 12] IMPLICIT Unsigned16,
[PRIVATE 13] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 14] IMPLICIT Unsigned16,

numberOfEntriesInFunctionInvocationDefinition [PRIVATE 15] IMPLICIT Unsigned186,

localReference OfFunctionlnvocationDefinition

[PRIVATE 16] IMPLICIT Unsigned32 OPTIONAL

IEC 61158-6-9:2014 © IEC 2014
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4.3.7.3 DataTypelList

DataTypelList::= CHOICE {
[PRIVATE 0] DataTypeDefinition,

-121 -

[PRIVATE 1] StructuredDataTypeDefinition

}

DataTypeDefinition::= SEQUENCE {
numericld
objectClass
dataTypeNamelLength
dataTypeName

StructuredDataTypeDefinition::= SEQUENCE {
numegicld

Gn_NumericlD,
Gn_ObjectClass,
Gn_Length,

[PRIVATE 0] IMPLICIT VisibleString OPTIONAL

Gn '\Illmnrir‘ln‘

objecfClass
numberOfElements
recordiList
numericldOfDataTypeDefinition
dafaLength
!
}

4.3.7. StaticList

StaticLidt::= CHOICE {
[PRIVATE 0] VariableDefinition,
[PRIVATE 1] ArrayDefinition,

[PRIVATE 2] StructureDefinition
}

Variable
nume
objeciClass
numeficldOfDataTypeDefinition
datallength
accegsPrivilege
localReferenceOfVariable
variapleName
extenpion

Pefinition::= SEQUENCE {
Ficld

ArrayDefinition::= SEQUENCE {
numeficld
objecfClass
numeficldOfDataTypeDefinition

numberOfElements
accegsPrivilege
localReferenceOfArray
arrayName

extengion

StructurgDefinition"™= SEQUENCE {
numeficld
objecjClass
numefickdOfDataTypeDefinition

Gn:ObjectCIass,

[PRIVATE 0] IMPLICIT Integer8,
SEQUENCE OF SEQUENCE({

Gn_NumericlD,
Gn_Length

Gn_NumericlD;

Gn_ObjectClass,

Gn_NumeticlD,

Gn_Length,

Vr_AccessPrivilege OPTIONAL,
[PRIVATE.0] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 1] IMPLICIT VisibleString OPTIONAL,
[PRIATE 2] IMPLICIT OctetString OPTIONAL

Gn_NumericlD,
Gn_ObjectClass,
Gn_NumericlD,
Gn_Length,
[PRIVATE 0] IMPLICIT Unsigned8,
Vr_AccessPrivilege OPTIONAL,
[PRIVATE 1] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 2] IMPLICIT VisibleString OPTIONAL,
[PRIVATE 3] IMPLICIT OctetString OPTIONAL

Gn_NumericlD,
Gn_ObjectClass,
Gn_NumericlD,

accessPrivilege
structureName

extension

localReference OfElement

Vr_AccessPrivilege OPTIONAL,
[PRIVATE 0] IMPLICIT VisibleString OPTIONAL,
[PRIVATE 1] IMPLICIT OctetString OPTIONAL,

[PRIVATE 2] IMPLICIT SEQUENCE OF Unsigned32 OPTIONAL
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4.3.7.5 FunctionlinvocationDefinition

FunctionlnvocationDefinition::= SEQUENCE {

numericld Gn_NumericlD,

objectClass Gn_ObjectClass,

numberOfRelatedObjects [PRIVATE 0] IMPLICIT Unsigned8,
accessPrivilege Fi_AccessPrivilege OPTIONAL,

deletable Gn_Deletable,

reusable Gn_Reusable,

functioninvocationState FI_State,

numericldOfLoadRegion SEQUENCE OF Gn_NumericlD,
functionInvocationName [PRIVATE 1] IMPLICIT VisibleString OPTIONAL,
extension [PRIVATE 2] IMPLICIT OctetString OPTIONAL

}
4.4 pyntaxe abstraitedes datatypes

4.4.1 Data types de référence

4.4.2 Notation du type Boolean

Booleanf:= BOOLEAN -- TRUE si la valeur est non nulle.
-- FALSE si la valeur est nulle.

4.4.3 Notation des types Integer

Integer:}= INTEGER -- n'importe quel entier
Integer8}:= INTEGER (-128..+127) -- plage -27 <= i <= 27-1
Integer1p::= INTEGER (-32768..+32767) -- plage -215 <=i <= 215-1
Integer3R::= INTEGER -- plage -231 <=i <= 231-1

4.4.4 Notation des types Unsigned

Unsignefd::= INTEGER -- n'importe quel entier naturel
Unsigned8::= INTEGER (0..255) -- plage 0 <= i <=28-1
Unsigned16::= INTEGER (0..65535) -- plage 0 <= j.<= 216-1
Unsigned32::= INTEGER -- plage 0 <= <= 232-1

4.4.5 Notation du type Floating Point

FloatingB2::= BIT STRING SIZE (4) -- ISO/CEI/IEEE 60559 Simple précision
4.4.6 Notation du type BitString

BitStrind::= BIT STRING -- Utilisation générale
BitStrind8::= BIT STRING SIZE (8) -- Chaine de bits fixe de huit bits
BitStrind16::= BIT STRING SIZE16) -- Chaine de bits fixe de 16 bits
BitStrind32::= BIT STRING SIZE*(32) -- Chaine de bits fixe de 32 bits

4.4.7 Notation du'type OctetString

OctetStiing::= OCTET STRING --Utilisation générale
I -- Chafine d'octets fixe de deux octets

)

) -- Chafine d'octets fixe de quatre octets
) -- Chaine d'octets fixe de six octets

) -- Chaine d'octets fixe de sept octets

O
Q
@
@
>
~
TR
Q
(@]
_|
m
_|
wn
_|
X
=z
®
2
N
m
SIS

OctetString1é::= OCTET STRING SIZE (16) -- Chaine d'octets fixe de seize octets
4.4.8 Notation du type VisibleString

VisibleString2::= VisibleString SIZE (2) -- Chaine visible fixe de deux octets
VisibleString4::=VisibleString SIZE (4) -- Chaine visible fixe de quatre octets
VisibleString8::= VisibleString SIZE (8) -- Chaine visible fixe de huit octets
VisibleString16::= VisibleString SIZE (16) -- Chaine visible fixe de seize octets

4.4.9 Notation du type BinaryDate

BinaryDate::= OctetString7
4.410 Notation du type TimeOfDay

TimeOfDay::= OctetString6
4.4.11 Notation du type TimeDifference

TimeDifference::= OctetString6
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4.4.12 Notation du type TimeValue

TimeValue::= OctetString8
4.4.13 Notation du type DL—Time-offset

DL-Time-offsetType::= OctetString

5 Syntaxe de transfert

5.1.1

Généralités

Des informations supplémentaires doivent étre ajoutées aux données d'utilisateur pour
permeftre une association non ambigue des donnees au niveau du partena
commuynication. Les regles de codage des informations supplémentaires sont optimiség
produite des messages aussi courts que possible, conformément aux exigences.du
terrain| La fréquence d'apparition des messages spéciaux est prise en compteg

Les conditions dans la zone du bus de terrain sont les suivantes:

ap
lecture et d'écriture.

5.1.2

mejssages courts

peIt nombre de messages différents

arition particulierement fréquente de certains messages tels que les messages ¢

Régles de codage

La strycturation d'une unité PDU FMS (Fieldbus:Message Specification) s'effectue s
insertigon explicite d'une structure d'informationscd'identification, soit par accords tacites

La strdcture d'une unité PDU est représentée a la Figure 1.

ID Info for User Data ID Info User Data
Structure
A Ar A
Insertien.of Insertion of
Identification Identification
Information Information

No ID Info: User Data is identified

re de
s pour
bus de

e

oit par

by implicit agreement about the

position within the PDU

Légende
Anglais Frangais
ID Info for Structure ID Info destiné a la structure
User Data Données d'utilisateur
Insertion of Identification Information Insertion des informations d'identification
No ID Info: User Data is identified by implicit Pas d'ID Info: données d'utilisateur identifiées
agreement about the position within the PDU par accord tacite sur la position dans 'unité PDU

Figure 1 — Insertion d'informations d'identification dans I'unité PDU FMS
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Les informations d'identification se composent de l'indicateur P/C, du marqueur et de la
longueur. Les structures et les données d'utilisateur de 'unité PDU peuvent étre identifiées au
moyen de ces informations d'identification.

La sémantique des données d'utilisateur est soit déterminée a partir du contexte, soit
universellement connue (marqueurs propres au contexte ou marqueurs universels). Dans la
description de la syntaxe, les marqueurs propres au contexte sont placés entre crochets. Si la
sémantique d'un paramétre est déterminée de maniére implicite a partir de sa position dans
I'unité PDU, aucun marqueur n'est utilisé.

Les restrictions suivantes, qui portent sur I'emploi des composants déterminés de maniére

|mp||c| e (maraueurs universels) doivent étre établies:
\ | 77

e lalongueur des données d'utilisateur doit étre fixe,

e le ¢omposant peut ne pas étre OPTIONAL,

e |e ¢gomposant peut ne pas se trouver a l'intérieur d'une construction CHOICE.
5.1.3 Structure des informations d'identification

5.1.3.1 Généralités

Les infﬁrmations d'identification (ID Info) se composent de l'indicateur P/C, du marqueur et de

la longueur (Figure 2).
I [, Je
PIC | tag | ‘ Ienlgth |
b8 b7 b6 b5 b4 “b3 b2 bl
Tag 0 to 6 kength 0 to 14
[, 1 [ T AN [ T
PCl[1 1 1 Ienf;th extended ta?
[ | I | [ 1 I
Tag 7 to 255, Length 0 to 14
[ 1,1 I [
PIC tag 11 1 1 extended length
[sY I I [ 1
Tag 0 to 6, Length 15 to 255
| [T 1,1 1T 1 T 1 7 T 1
PCI1 1 <1 1 1 1 extended tag extended IenFth
[ [ 1 | I Y I I I
Tag 7 to 255, Length 15 to 255
Légende
Anglais Francgais
P/C P/C
tag repere
length longueur
Tag 0 to 6, Length 0 to 14 Repére 0 a 6, longueur 0 a 14
extended tag repere étendu
Tag 7 to 255, Length 0 to 14 Repére 7 a 255, longueur 0 a 14
extended length longueur étendue
Tag 0 to 6, Length 15 to 255 Repére 0 a 6, longueur 15 a 255
extended length longueur étendue
Tag 7 to 255, Length 15 to 255 Repére 7 a 255, longueur 15 a 255

Figure 2 — Identification
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L'indicateur P/C indique s'il s'agit d'un composant simple (primitive) ou d'un composant

structuré (construit, SEQUENCE, SEQUENCE OF).

Indicateur P/C = 0 <=> composant simple
Indicateur P/C = 1 <=> composant structuré

Le marqueur identifie la sémantique du composant.

La longueur correspond a la longueur en octets du composant s'il s'agit d'un com
simple et au nombre de composants contenus s'il s'agit d'un composant structuré.

posant

La totglité de I'ID Info est codée sur un octet, si possible. L'octet est divisé en 3 par
longueprs différentes.

e indjcateur P/C 1 bit

e marqueur 3 bits

e |onjgueur 4 bits

ies de

Si I'espace affecté aux champs de longueur et de marqueur n'estpas’suffisant, une exrlension

est utilisée. Pour cela, tous les bits du champ concerné sont définis sur un. Les infor
sont ensuite encodées sur l'octet suivant. La plage du marqueur s'étend de 0 a 6 et c
la longueur, de 0 a 14 lorsque aucune extension n'est utilisée."Ces plages sont préfére
pour lgs messages les plus fréquents car elles produisentdes unités PDU trés courtes.

ations
elle de
ntielles

Si uneg| extension est requise a la fois pour le margueur et pour la longueur, le repére est

encode sur 'octet placé immédiatement aprés et larlongueur, sur I'octet suivant ce dernjer.
5.1.3.2 Types de données
5.1.3.21 Généralités
Les dgnnées d'utilisateur constituent toujours un composant simple (primitive). Ellgs sont
encodges comme indiqué a la Eigure 3.
P/IC Itag ! ! length ! Data
| | | |
Hégende
Anglais Frangais

PLC P/C

tag repere

length longueur

Data Données

Figure 3 — Codage avec identification

Si la sémantique des données d'utilisateur est déterminée de maniére implicite a partir de la

position au sein de I'unité PDU et que la longueur est fixe et déterminée de maniére implicite,

aucune information d'identification n'est ajoutée (voir Figure 4).
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Data
Légende
Anglais Frangais
Data Données
Figure 4 — Codage sans identification
5.1.3.2.2 Codage du type Boolean
La valeur true ou false est représentée sur un octet comme indiqué a la Figure 5
Figure|6.
Notation: Plage de valeurs: Booléen
Codage: true ou false
false est représenté par la
valeur 0, true par la valeur FF
[bits 8 [7 [6 |5 4 I3 ]2 1
octet
1 1.1 1 1 1 1.1 1
Figure 5 — Représentation de lawaleur true
I
[ bits [8]7]6]5]4]3]2]1 [T
octet
1 0 000 000
Figure 6 — Représentation de la valeur false
5.1.3.2.3 Codage des types (nteger

Les valeurs Integer sont des.quantités algébriques (voir Figure 7).

Notation: Integer8, Integer16, Integer32
Rlage de Type de plage de valeurs longueur
valeurs: données

Integer8 -128 <i <127 1 octet
Integer16 -32768 <i < 32767 2 octets
Integer32 231 <j<231_14 4 octets
Codage: Dans la représentation par complément a deux
le bit de poids le plus fort (Most Significant Bit,
MSB) est le bit qui suit le bit de signe (sign bit,
SN) dans le premier octet.
SN = 0: nombres positifs et z
SN = 1: nombres négatifs
I
| bits 8 [7 6 [5 J4 3 ]2 [1
octets

1

sN 214 213 512 511 510 59 28

2

27 26 25 24 23 22 5l 20

Figure 7 — Codage des données de type Integer16
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5.1.3.2.4 Codage des types Unsigned

Les valeurs Unsigned sont encodées comme indiqué a la Figure 8.

Notation: Unsigned8, Unsigned16, Unsigned32
Plage de |Type de plage de valeurs |longueur
valeurs: données
Unsigned8 0<i<255 1 octet
Unsigned16 0<i<65535 2 octets
Unsigned32 0<i<4294967 |4 octets
295
Codage Bineaire
[ bits 8 7 e |5 J4 [3 J2 1
octets
1
215 514 513 512 511 510 2,9 58
2 27 26 25 94 53 22 21 50

Figure 8 — Codage des données de type Unsigned16

5.1.3.2.5 Codage du type Floating Point

Les valeurs de type Floating Point sont encodées comme indiqué a la Figure 9.

Notation: Floating-Point (4 octets)
Plage de valeurs: |voir IEEE 754, nombre réel court (32 bits)
Codage: voir IEEE 754, nombre.réel court (32 bits)

LSB
bits 8 |7 |6 |5 | 4 |3 |2 |1
octets Exposant (E)

1 SN o7 26 25 24 23 22 21

(E) Fraction®(F)
2 20 2-1 2-2 2-3 2-4 2-5 2-6 2-7
Fraction (F)
3 2829 240 2411 212 213 2-14 215
Fraction (F)
4 216 217 2-18 2-19 2-20 2-21 222 223

SN: signe 0 = positif, 1 = négatif

Figure 9 — Codage des données de type Floating Point

5.1.3.2.6 Codage du type Visible String
Les va | Visible Stri & indiaué 3 la Ei 10

Notation: Visible-String
Plage de valeurs: [voir ISO/CEI 646 et ISO/CEI 2375:
définition

enregistrement

nombre 2 + ESPACE

Codage: voir ISO/CEI 646
[bits [8 [7 6 [5 4 3 2 |1
octets
1 premier caractére
2 deuxiéme caractere
etc.
n

Figure 10 — Codage des données de type Visible String
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5.1.3.2.7 Codage du type Octet String
Les valeurs de type Octet String sont encodées comme indiqué a la Figure 11.

Notation: Octet String
Codage: Binaire

I
|bits 8|7|6|5|4|3|2|1
octets
1

Figure 11 — Codage des données de type Octet String

5.1.3.2.8 Codage du type Date

Le data type Date se compose d'une date calendaire et d'une heure (voir Tableau 2 et
Figure|12).

Notatign: Date/Time
Plage ¢le valeurs: ms a 99 ans
Codagg: sur 7 octets

Tableau 2 — Codage du type Date

Paramétre | Plage de valeurs Signification des paramétres
ms 0...59 999 millisecondes.
min 0...59 nombre de minutes
SuU 0,1 0: heurenormale, 1: heure d'été
RSV — réservé
h 0...23 nombreld'heures
d. of w. 1.7 jouride la semaine: 1 = lundi, 7 = dimanche
d. of m. 1...31 jour du mois
nombre de | 1...12 hombre de mois
mois 0...99 nombre d'années (sans indication de siecle)
years
bits 8 [(7.0] 6 5 J4a]3] 2711
octets
1
243 214 513 212 511 510 5,9 58
3 RSV RSV |25 24 23 92 o1 20 10...59 min
4 SuU |RSV RSV |04 23 52 51 20 10..23 h
jour de la semaine |jour du mois 1...7j. delas.
a L 4 2 o) 4 o 4 49 ;
& RSV RSV lzu 43— 22— 6 2 rets
msb

Figure 12 — Codage des données de type Date

5.1.3.2.9 Codage du type Time-of-day

Le data type Time-of-day se compose d'une heure et d'une date facultative.

L'heure correspond au nombre de millisecondes écoulées depuis minuit. La valeur est
réinitialisée a minuit.

La date est indiquée en jours par rapport au 1er janvier 1984. Le premier jour de janvier 1984,
la date commence a la valeur zéro.
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Notation: Time-of-day

Plage de valeurs: 0<i<(228-1)ms

Codag

0<i<(216-1)jours

e:

L'heure est représentée par une valeur binaire de 32 bits. Les quatre premiers bits (MSB)
doivent avoir la valeur zéro.

La date (facultative) est encodée sous la forme d'une valeur binaire de 16 bits (2 octets).

Time-a

5.1.3.2
Le dat

f-day est une chaine de 4 ou 6 octets, comme indiqué a la Figure 13.

bits 8 [ 7] 6 5 4 13211
octets
1 bre d
0 0 o0 o |227 526 525 ,24|MOTPTECE
2 223 922 521 520 219 518 517 516 [millisecohdes
écoulées)depuis
3 215 214 213 212 211 210 29 28 minuit
5 215 914 513 512 511 510 59 5,8 - nombre de jours
écoulés depuis le
1984-01-01
6 27 26 25 24 23 22 21 20 facultatif
msb

Figure 13 — Codage des données de type Time-of-day

.10 Codage du type Time-difference

b type Time-difference se compose d'une heure en millisecondes et d'un nom

bre de

jours flacultatif. Sa structure est-€quivalente a celle du data type Time-of-day, mgis elle

indique un écart de temps.
Notatipn Time-difference
Plage {le valeurs: 09i<(228-1)ms
0<i<(216-1)jours
Codagg:
L'heur¢ est representée par une valeur binaire de 32 bits. Les quatre premiers bits [(MSB)
doivent avoirta valeur zéro. La date (facultative) est encodée sous la forme d'une|valeur
binairel de, 46 bits (2 octets). Time-difference est une chaine de 4 ou 6 octets, comme indiqué
a la Figure 14. r
bits 8 J7]6 |5 []4]3]2T7H1
octets
1 bre d
0 0 o0 0 |227 526 525 ,2a|MOTPTECE
2 223 522 521 520 519 518 517 516 |millisecondes
3 215 514 513 512 511 510 5,9 58
4 27 o6 25 54 53 52 o1 50
jours
6 27 26 25 24 23 22 21 20 facultatif
msb

Figure 14 — Codage des données de type Time-difference
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Seuls les multiples de huit sont considérés comme des valeurs de longueur (en bits)
conformes pour Bit String.

Notation: Bit String
Codage: Binaire

bits | 8 [ 7[]6 [5]4]3]2T1

octets

1 0 1 2 3 6 7

2 [8 9 10 11 12 13 14 15

. etc.

n

Figure 15 — Codage des données de type Bit String
5.1.3.2.12 Codage du type Time-value

Ce type de données permet de représenter la date et I'heure avet la précision exigée
synchrpnisation temporelle des applications. Il correspond ajun nombre en virgule fix
signe dle 64 bits, qui représente I'heure en 1/32 de milliseconde. Lorsque le bit SN es
sur 1, |Jes données sont négatives et utilisent la représentation par complément a deu

sont positives lorsque le bit SN est défini sur 0. Voir.Figure 16.

bits 8 [ 7] 86 5 [ 4@ 21
octets SN 262 261 260 259 258 257 256
1
2 255 554 553 552351 550 49 548
3 247 046 945 344 543 242 541 540
4 239 538 37 236 35 534 533 532
5 231 230 529 528 527 526 525 924
6 223 . 222 221 520 219 518 H17 516
7 (5% 214 513 512 511 210 5,9 58
entier algébrique
8 27 26 25 24 23 22 21 20 de longueur 8 octets,
en 1/32 de ms
msb

Figure 16 — Codage des données de type Time-value

5.1.3.3_~"Définitions de données d'utilisateur

5.1.3.3.1

Généralités

bour la
e sans
défini
; elles

Les données d'utilisateur constituent toujours un composant simple (primitive). Elles sont
encodées comme indiqué a la Figure 16. L'indicateur P/C, le marqueur et la longueur sont
encodés comme indiqué a la Figure 17.
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P/C tag length Data
Légende
Anglais Frangais
P/C P/C
tag repére
length longueur
Diata Données

Figure 17 — Codage des données de définitions de données
d'utilisateur avec identificateur

Si la semantique des données d'utilisateur est déterminée de maniére implicite a partir de la
position au sein de I'unité PDU et que la longueur est fixe et déterminée de maniéere imlplicite,
aucuneg information d'identification n'est ajoutée (voir Figure 18).

Data

Hégende

Anglais Frangais

Diata Données

Figure 18 — Codage des.données de définitions de données
d'utilisateur sans identificateur

Deux féfinitions spéciales sont utilisées pour décrire les données d'utilisateur dans les
définitipns de PDUBody: Null et'Packed. Elles sont définies ci-dessous.

5.1.3.3.2 Codage.-de Null

Null pgsséde une.lohgueur nulle. Il n'est suivi d'aucun octet (vide).

5.1.3.3.3 Codage de Packed

Packedcontient un ou plusieurs éléments de données issus des data types, qui s'enchainent
sans espace. Sa compositiomestconmue de tutitisateur:

51.3.4 Codage des informations de structure
5.1.3.41 Généralités

Les données d'utilisateur peuvent étre associées a des composants structurés (construits).

Le partenaire de communication doit étre capable d'identifier ces structures, ainsi que leurs
composants. L'indicateur P/C de I'ID Info est 1.

5.1.3.4.2 SEQUENCE

La structure SEQUENCE est comparable a un enregistrement. Elle représente un ensemble
de données d'utilisateur de méme type ou de type différent. Une structure ID Info précéde la
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structure SEQUENCE; elle exprime la longueur non pas en octets, mais en nombre de
composants. Le nombre de composants est inférieur a la longueur totale en octets. Dans la
plupart des cas, du fait de cet encodage de la longueur, aucune extension n'est nécessaire. Il
convient d'encoder les composants selon I'ordre d’ANS.1. Voir Figure 19. Ni la duplication, ni
la suppression d'éléments ne sont admises.

Ienglth = rlumbér of
1 tag components
| | | | |
b8 b7 b6 b5 b4 b3 b2 b1

Hégende
Anglais Francgais
tqg repére
Igngth = number of components longueur = nombre de composants

Figure 19 — Codage de I'ID Info d'une structure SEQUENCE

Une sffucture peut contenir des données d'utilisateur ou d'autres-structures (définissgnt des
compopants). Les composants simples peuvent étre OPTIONAL, c'est-a-dire qu'ils peuvent
étre negligés. Dans ce cas, I'ID Info est également négligé€) 'Une structure SEQUENCE doit
étre cdmptabilisée comme un composant simple, méme,_sicelle contient plusieurs compdsants.

Exemple:

L'exemple d'encodage ci-dessous utilise la notatieh hexadécimale. Le X majuscule gert de
caract¢re de remplissage pour les valeurs inconnues telles que la longueur des complosants
simples ou le marqueur de la structure. Un x minuscule représente des données d'utilisateur.

Syntax Description Code comment

Persgn [1] IMPLICIT SEQUENCE {94 4 components
[0]|Surname, OX xx ... tagO
[1]|First name, X xx ... tag 1
[2]|City, 2X xx ... tag 2
[3]1|Street 3X xx ...tag 3

}
5.1.3.4.3 SEQUENCE OF

La strcture SEQUENCE OF représente une succession de composants. Elle est comparable
a un tableau.

donnég¢sd{d'utilisateur ou des structures.

La str*cture peut contenir un ou plusieurs composants. Les composants peuvent éfre des

Le codage de cette structure est similaire a celui de la structure SEQUENCE. Dans I'énoncé
du nombre de composants, le nombre de répétitions doit étre pris en compte. Les marqueurs
de Syntax Description doivent étre utilisés pour les composants de la structure SEQUENCE
OF. Les mémes marqueurs peuvent étre codés plusieurs fois a la suite.

Exemple:
employeedata [2] IMPLICIT SEQUENCE OF {

[0] Person
}

5.1.3.4.4 CHOICE

Un CHOICE (CHOIX) représente une sélection que I'utilisateur effectue parmi un ensemble de
possibilités prédéfinies. Les composants d'une construction CHOICE doivent posséder des
marqueurs différents afin de permettre une identification correcte. Le composant réellement
choisi est encodé a la place de la construction CHOICE. Pour une structure CHOICE, il
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convient d'encoder un seul composant. Son marqueur posséde une valeur spécifiée dans

ASN.1.

Exemple:

Data::= CHOICE {
[0] Employeedata,
[1] Clientdata,

[2] Supplierdata

}

6 Structure des diagrammes d'états de protocole de la couche FAL

Le présent article décrit l'interface avec les services et les machines de protacale de couche

FAL.

NOTE Les diagrammes d'états spécifiées dans I'Article 6 et les machines ARPM définies.dans I'A
définissént uniquement les événements valides pour chacun. Le traitement de ces événements non
s'effectye localement.

Le comportement de la couche FAL est décrit par trois machines de protocole intégrég
combinaisons spécifiques de ces machines de protocole sont définies pour les dif
types fe points de fin de relations entre applications (ApplicationORelationship End

rticle 9
valides

s. Des
érents
Point,

AREP)|. Les trois machines de protocole sont les suivantes: machihe de protocole de gervice

FAL (FAL service Protocol Machine, FSPM), machine de\pfotocole de relations
applicgtions (Application Relationship Protocol Machine, ARPM) et machine de protod
mapping de couche Liaison de données (data-link layerdMapping Protocol Machine, D

entre
ole de
MPM).

La Figuire 20 illustre les relations et les primitives échafgées entre ces machines de protocole.

AP _Cortext

A

FALSe rvice Reg/RspP rimif ves FAL Se rvice hd/CriP rimiives

Y

FSP M

FSP M Reg /RspP rimifves FSP M hd/CriP rimifves
#n ARPM J
#1 ARPM

ARPM Rey/RspP rinitives ARPM d/CrP rimitives

 J

| DMPM

A

DLReg/Rsp Primitie s DL Ind CnfP rimitive s

\ J

Daalirk Layer

Légende

Anglais Francgais

AP_Context Contexte AP

FAL Service Req/Rsp Primitives Primitives de Req/Rsp de service FAL
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Anglais

Frangais

FAL Service Ind/Cnf Primitives

Primitives d'Ind/de Cnf de service FAL

FSPM

FSPM

FSPM Req/Rsp Primitives

Primitives de Req/Rsp FSPM

FSPM Ind/Cnf Primitives

Primitives d'Ind/de Cnf FSPM

#n ARPM

ARPM n° n

#1 ARPM

ARPM n° 1

ARPM Req/Rsp Primitives

Primitives de Req/Rsp ARPM

ARPM Ind/Cnf Primitives

Primitives d'Ind/de Cnf ARPM

DMPM

DMPM

DL Req/Rsp Primitives

Primitives de Req/Rsp DL

(@]

L Ind/Cnf Primitives

Primitives d'Ind/de Cnf DL

Diata Link Layer

Couche Liaison de données

Figure 20 — Relations entre les machines de protocole et les couches adjacenfes

chine FSPM décrit l'interface de service entre le contexte” AP et un point
lier. Elle est commune a toutes les classes AREP et ne{résente pas de changg¢ments
La machine FSPM est chargée des activités suivantes

hine ARPM décrit I'établissement et la libération d'une relation AR, ainsi que I'éq

est chargée desactivités suivantes:

accepter les primitives de service provenant{de" |'utilisateur de service FAL
convertir en primitives FAL internes;

sélectionner un diagramme d'états ARRM' approprié en fonction des para

AREP

et les

metres

d'identificateur AREP fournis par le conhtexte AP et envoyer les primitivgs FAL

internes a la machine ARPM choisie;

accepter les primitives FAL internes provenant de la machine ARPM et les cgnvertir

en primitives de service a l'intention du contexte AP;

remettre les primitives dexservice FAL au contexte AP en fonction du par
d'identificateur AREP asgsoeié aux primitives.

PDU de couche FAL avec une ou plusieurs machines ARPM distantes. La m)

accepter «Jes’ primitives FAL internes provenant de la machine FSPM et e
d'autres¢primitives FAL internes soit a la machine FSPM, soit a la machine I
selonlle/type de primitive et de point de fin AREP;

accepter les primitives FAL internes provenant de la machine DMPM et les en
la‘machine FSPM sous la forme de primitives FAL internes;

ametre

hange
achine

nvoyer
DMPM,

oyer a

La m
particu
d'état.
a)
b)
c)
d)
La ma
d'unité
ARPM
e)
f)
g)

si les primitives concernent le service Establish ou Abort, elle doit essayer d
ou de libérer la relation AR indiquée.

‘établir

La machine DMPM décrit le mapping entre la couche FAL et la couche DLL. Elle est
commune a tous les types AREP et ne présente pas de changements d'état. La machine
DMPM est chargée des activités suivantes:

h)

i)

accepter les primitives FAL internes provenant de la machine ARPM, prépa
primitives de service DLL et les envoyer a la couche DLL;

recevoir les primitives d'indication ou de confirmation provenant de la couche
les envoyer a la machine ARPM sous la forme de primitives FAL internes.

rer les

DLL et
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7 Diagrammes d'états de contexte AP

7.1 Structure PM VCR

Ce bus de terrain définit un diagramme d'états unique: la machine de protocole de connexion
de relation de communication virtuelle (Virtual Communication Relation, VCR). La relation de
cette machine avec son utilisateur et avec la machine FSPM sous-jacente, en indiquant les
primitives échangées, illustre la Figure 21.

VCR User |
A

Type 9 ReqLEsp_Bum_u‘_um Type 9 Ind/Cnf Primitives

AREP Req/Rsp Primitives AREP Ind/Cnf Primitives

FSPM

Hégende

Anglais Francgais

CR User Utilisateur'VCR

—

ype 9 Req/Rsp Primitives Primitives de Req/Rsp de Type 9

—

ype 9 Ind/Cnf Primitives Primitives d'Ind/de Cnf de Type 9
CR PM VCR PM

AREP Req/Rsp Primitives Primitives de Req/Rsp d’AREP
AREP Ind/Cnf Primitives Primitives d'Ind/de Cnf I’AREP
FEPM FSPM

Figure 21 — Relations entre les machines de protocole et les couches adjacentes

La maghine de protocoletVCR (PM VCR) est un diagramme d'états PM VCR qui décrit le
fonctionnement des Y¥CR établies de maniére dynamique par I'échange d'unités APDU de
servicg de lancement.;ta machine PM VCR est chargée des activités suivantes:

1. accepter les primitives de demande et de réponse de service provengnt de
l'utilisateur de service VCR;

2%/, accepter les primitives d'indication et de confirmation de service provengnt des

| ADRDAA
MMTdUTTTTIC o ATNT 1IVE,

3. remettre les primitives d'indication et de confirmation de service a I'utilisateur
VCR.

4. envoyer les primitives de demande et de réponse de service a la machine ARPM
en fonction des régles de ce diagramme d'états.

7.2 Diagramme d'états de la machine PM VCR
7.21 Généralités

Le diagramme d'états de la machine PM VCR, représenté a la Figure 22, décrit le
comportement du point de fin de relation VCR. Dans le cas des relations VCR sans connexion,
le diagramme d'états commence a I'état OUVERT.
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S3G, $4~S9, S11D~S13D

CONNECTION-
NOT-ESTABLISHED

$16G~S23G
S$25D~S30D

S1G, S2G
S$10D

CONNECTION-
ESTABLISHING

CALLING

CONNECTION-
ESTABLISHING
CALLED

§24D

o0 C4n a8 _OAL
OO, OHU,;, OHZ O,

S§47~853, S55, S56,
S59, S60, S62, S63, S64

$14G, S15G

CONNECTION-
ESTABLISHED

S31~838, S41, S48, S54, S57, S58, S61

Hégende

Anglais Francgais

ONNECTION-NOT-ESTABLISHED

CONNEXION-NON-ETABLIE

ONNECTION-ESTABLISHINGCALLED

ETABLISSEMENT-CONNEXION (APPELE)

ONNECTION-ESTABLISHING CALLING

ETABLISSEMENT-CONNEXION (APPELANT)

ONNECTION-ESTABLISHED CONNEXION-ETABLIE

Figure:22 — Diagramme d'états VCR

NOTE
portant
deux typ

| es numéros de transaction portant le suffixe "G" sont destinés a la machine de protocole appelante, ceux
e suffixe "D", a la machine de protocole appelée. Les transactions dépourvues de suffixe s'appliqlient aux
es de machines de pretocole ou aux machines dont le réle n'a pas encore été déterminé.

7.2.2
CONN

La co
Abort.leq, €tyABT.ind sont admises. Tous les autres services doivent étre rejetés 4
servicg d€ coupure.

Etats des relations VCR AP
FCTION-NOT-ESTABLISHED (CONNEXION-NON-ETABLIE)

hnexionyn'est pas établie. Seules les primitives de service Initiate.req, A$C.ind,
vec le

CONNECTION-ESTABLISHING (CALLING) (ETABLISSEMENT-CONNEXION (APPELANT))

L'utilisateur FMS local souhaite établir la connexion. Seules les primitives de service
ASC.cnf(+), ASC.cnf(-), Abort.req et ABT.ind sont admises. Tous les autres services doivent
étre rejetés avec le service de coupure. Le nom de cet état est abrégé comme suit:
ETABLISSEMENT-CON-APPELANT.

CONNECTION-ESTABLISHING (CALLED) (ETABLISSEMENT-CONNEXION (APPELE))

L'utilisateur FMS distant souhaite établir la connexion. Seules les primitives de service
Initiate.rsp(+), Initiate.rsp(-), Abort.req et ABT.ind sont admises. Tous les autres services
doivent étre rejetés avec le service de coupure. Le nom de cet état est abrégé comme suit:
ETABLISSEMENT-CON-APPELE.
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CONNECTION-ESTABLISHED (CONNEXION-ETABLIE)

La relation VCR est établie. Les primitives de service Initiate.req,

Initiate.rsp(+) et

Initiate.rsp(-) ne sont pas admises; elles doivent étre rejetées avec le service de coupure.
Pour réinitialiser une relation VCR (Reset VCR), on doit entreprendre les actions suivantes.

e Définir les attributs Outstanding services Counter Sending et Outstanding services
Counter Receiving de la VCR (partie dynamique) sur 0.

e Définir I'état de la VCR sur CONNEXION-NON-ETABLIE.

7.2.3 Passages d'état de lancement des relations VCR AP
Le Tahteau—3-definittespassagesdetatAPVER:
Tableau 3 — Transactions du diagramme d'états VCR AP
# Etat actuel Evénement ou condition => action Etat spiivant

S1G CONNECTION- | Initiate.req CONNE(QTION -
NOT- && VCR is valid ESTABLISHING-
FSTABLISHED |&& VCR type = QUB CALLING
CONNEXION- |=>
NON-ETABLIE) ASC.req{

Data:= Initiate-RequestPDU
!

S2G CONNECTION- | Initiate.req CONNEQTION -
NOT- && VCR is valid ESTABLISHING-
FSTABLISHED |&& VCR type <> QUB CALLING
CONNEXION- |=>
NON-ETABLIE) ASC.req{

Data:= NULL
}

S3G CONNECTION- | Initiate.req CONNEJTION-
NOT- && VCR is not valid NOT-
FSTABLISHED | => ESTABLISHED
CONNEXION- Abort.ind{ (CONNEKION-
NON-ETABLIE) Abortldentifier:= FMS, NON-ETABLIE)

ReasonCode:5-V/CR error
!

S4 CONNECTION- | Abort.req CONNEJTION-
NOT- => NOT-
ESTABLISHED (aucune.aétion entreprise) ESTABLISHED
CONNEXION- (CONNEKION-
NON-ETABLIE) NON-ETABLIE)

S5 CONNECTION- | FMS‘service.primitive other than Initiate & Abort CONNEJQTION-
NOT- £> NOT-
FSTABLISHED Abort.ind{ ESTABLISHED
CONNEXION-= Abortldentifier:= FMS, (CONNEKION-
NON-ETABLIE) ReasonCode:= User error NON-ETABLIE)

}

S6 CONNECTION- | ABT.ind CONNEJTION-

NOT - => NOT-

ESTABLISHED (aucune action entreprise) ESTABLISHED
CONNEXION (SONNEXION-
NON-ETABLIE) NON-ETABLIE)

S7 CONNECTION- | Faulty or unknown FAS service primitive CONNECTION-
NOT- => NOT-
ESTABLISHED ABT.req{ ESTABLISHED
(CONNEXION- Abortldentifier:= FMS, (CONNEXION-
NON-ETABLIE) ReasonCode:= FAS error NON-ETABLIE)

}

S8 CONNECTION- | FAS service primitive other than ASC.ind and ABT.ind CONNECTION-
NOT- => NOT-
ESTABLISHED ABT.req{ ESTABLISHED
(CONNEXION- Abortldentifier:= FMS, (CONNEXION-

NON-ETABLIE)

ReasonCode:= Connection state conflict FAS

NON-ETABLIE)
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# Etat actuel Evénement ou condition => action Etat suivant

S9 CONNECTION- |ASC.ind CONNECTION-
NOT- && Data = not allowed, unknown or faulty FMS PDU NOT-
ESTABLISHED |=> ESTABLISHED
(CONNEXION- ABT.req{ (CONNEXION-
NON-ETABLIE) Abortldentifier:= FMS, NON-ETABLIE)

ReasonCode:= FMS PDU error
!

S10D |CONNECTION- |ASC.ind CONNECTION -
NOT- && Data Initiate-RequestPDU ESTABLISHING-
ESTABLISHED |&& VCR is valid CALLED
(CONNEXION- | && Max FMS PDU length test is positive
NON-ETABLIE) |&& FmsFeaturesSupported test is positive

=>
;uiﬁatc.iuu‘{

S11D CONNECTION- |ASC.ind CONNEJQTION-
NOT- && Data = Initiate-RequestPDU NOT*
ESTABLISHED | && VCR is invalid ESTABLISHED
CONNEXION- | => (CONNEKION-
NON-ETABLIE) ABT.req{ NON-ETABLIE)

Abortldentifier:= FMS,
ReasonCode:= VCR error
}

S12D |[{LONNECTION- |ASC.ind CONNE(QTION-
NOT- && Data = Initiate-RequestPDU NOT-
FSTABLISHED | && VCR is valid ESTABLISHED
CONNEXION- | && Max FMS PDU length test is negative (CONNEKION-
NON-ETABLIE) |=> NON-ETABLIE)

ASC.rsp(-){

Data:= Initiate-ErrorPDU{

ErrorCode:= max-fms-pdu-size-insdfficient
} !

S13D |[LONNECTION- |ASC.ind CONNEdQTION-
NOT- && Data = Initiate-RequestPDU NOT-
FSTABLISHED | && VCR is valid ESTABLISHED
CONNEXION- | && Max FMS PDU length test is positive (CONNEKION-
NON-ETABLIE) |&& FmsFeaturesSupportéd test is negative NON-ETABLIE)

=>
ASC.rsp(-){
Data:= Initiate~ErrorPDU{
ErrorCode:= feature-not-supported
!
}
ESTABLISHING | && Data*= Initiate-ResponsePDU ESTABLISHED
CALLING && VCR type = QUB (CONNEKION-
o ETABLIE]|
Initiate.cnf(+){
}

S15G | CONNECTHON - | ASC.cnf(+) CONNE(QTION-
FSTABLISHING | && Data = NULL ESTABLISHED
CALLING && VCR type = QUU or BNU (CONNEKION-

=> ETABLIE
Initiate.cnf(+){
7

S16G |CONNECTION - | ASC.cnf(-) CONNECTION-
ESTABLISHING | && Data = Initiate-ErrorPDU NOT-

-CALLING && VCR type = QUB ESTABLISHED
=> (CONNEXION-
Initiate.cnf(-){ NON-ETABLIE)
ErrorCode:= Error code in ASC.cnf
13
reset VCR

S17G |CONNECTION - | ASC.cnf(-) CONNECTION-
ESTABLISHING |&& Data = NULL NOT-

-CALLING && VCR type = QUU or BNU ESTABLISHED
=> (CONNEXION-

Initiate.cnf(-){
ErrorCode:= Error code in ASC.cnf

h
reset VCR

NON-ETABLIE)
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# Etat actuel Evénement ou condition => action Etat suivant
S18G |[CONNECTION - | ABT.ind CONNECTION-
ESTABLISHING |=> NOT-

-CALLING Abort.ind{ ESTABLISHED
Abortldentifier:= Abortldentifier of ABT.ind, (CONNEXION-
ReasonCode:= ReasonCode of ABT.ind NON-ETABLIE)
b
reset VCR
S19G |[CONNECTION - | Abort.req CONNECTION-
ESTABLISHING |=> NOT-
-CALLING ABT.req{ ESTABLISHED
Abortldentifier:= Abortldentifier of Abort.req, (CONNEXION-
ReasonCode:= ReasonCode of Abort.req NON-ETABLIE)
13
S20G |[{CONNECTION - | Faulty or unknown FAS service primitive CONNEJdTION-
ESTABLISHING | => NOT-
CALLING ABT.req{ ESTABLISHED
Abortldentifier:= FMS, (CONNEKION-
ReasonCode:= FAS error NON-ETABLIE)
b
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= FAS error
13
reset VCR
S21G |LONNECTION - | FAS service primitive other than ASC.cnf and ABT.ind CONNEQTION-
ESTABLISHING | => NOT-
CALLING ABT.req{ ESTABLISHED
Abortldentifier:= FMS, (CONNEKION-
ReasonCode:=Connection state conflic{ FAS NON-ETABLIE)
1
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:=Connection state conflict FAS
1
reset VCR
S22G [ CONNECTION - | ASC.cnf CONNE(QTION-
ESTABLISHING | && Data = not allowed,-upknown or faulty FMS PDU NOT-
CALLING => ESTABLISHED
ABT.req{ (CONNEKION-
Abortldentifiers= FMS, NON-ETABLIE)
ReasonCede:= FMS PDU error
b
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= FMS PDU error
L
reset VCR
S23G |LCONNECTION |\ EMS service.primitive other than Initiate.rsp and Abort.req CONNEJQTION-
ESTABLISHING Y => NOT-
CALLING ABT.req{ ESTABLISHED
Abortldentifier:= FMS, (CONNEKION-
ReasonCode:= User error NON-ETABLIE)
1
Abort.ind{
ReasonCode:= User error
1
reset VCR
S24D |CONNECTION - | Initiate.rsp(+) CONNECTION-
ESTABLISHING |=> ESTABLISHED
-CALLED ASC.rsp(+){ (CONNEXION-
Data = Initiate-ResponsePDU ETABLIE)
S25D |[CONNECTION - |Initiate.rsp(-) CONNECTION-
ESTABLISHING |=> NOT-
-CALLED ASC.rsp(-} ESTABLISHED
Data = Initiate-ErrorPDU{ (CONNEXION-

ErrorCode = ErrorCode of Initiate.rsp

}
2
reset VCR

NON-ETABLIE)
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# Etat actuel Evénement ou condition => action Etat suivant
S26D |CONNECTION - | Abort.req CONNECTION-
ESTABLISHING |=> NOT-
-CALLED ABT.req{ ESTABLISHED
Abortldentifier:= Abortldentifier of Abort.req, (CONNEXION-
ReasonCode:= ReasonCode of Abort.req NON-ETABLIE)
b
reset VCR
S27D |CONNECTION - |ABT.ind CONNECTION-
ESTABLISHING |=> NOT-
-CALLED Abort.ind{ ESTABLISHED
Abortldentifier:= Abortldentifier of ABT.ind, (CONNEXION-
ReasonCode:= ReasonCode of ABT.ind NON-ETABLIE)
13
S28D |[{CONNECTION - | Faulty or unknown FAS service primitive CONNEJdTION-
FSTABLISHING | => NOT-
CALLED ABT.req{ ESTABLISHED
Abortldentifier:= FMS, (CONNEKION-
ReasonCode:= FAS error NON-ETABLIE)
b
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= FAS error
13
reset VCR
S29D |[[CONNECTION - | FAS service primitive other ABT.ind CONNEdQTION-
FSTABLISHING | => NOT-
CALLED ABT.req{ ESTABLISHED
Abortldentifier:= FMS, (CONNEKION-
ReasonCode:=Connection state conflic{ FAS NON-ETABLIE)
1
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:=Connection state conflict FAS
b
reset VCR
S30D |[fCONNECTION - | FMS service.primitive otherthan Initiate.rsp and Abort.req CONNE(QTION-
FSTABLISHING | => NOT-
CALLED ABT.req{ ESTABLISHED
Abortldentifierr=\FMS, (CONNEKION-
ReasonCode:=-User error NON-ETABLIE)
1
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= User error
|3
reset VCR
S31 CONNECTION- | ConfirmedService.req CONNEJQTION-
FSTABLISHED | && OSCS < ActualMaxSCC ESTABLISHED
CONNEXIONy| && InvokelD not existent (CONNEKION-
FTABLIE) && PDU length < Max FMS PDU sending ETABLIE
&& FmsFeaturesSupported test (client) positive
=>
DTC.req{
Data:= Confirmed-RequestPDU
I
0OSCS:= OSCS + 1
S32 CONNECTION- | ConfirmedService.req CONNECTION-
ESTABLISHED |&& OSCS = ActualMaxSCC ESTABLISHED
(CONNEXION- |=> (CONNEXION-
ETABLIE) Reject.ind{ ETABLIE)

DetectedHere:= true,

Original InvokelD:= InvokelD in ConfirmedService.req,
RejectPDUType:= Confirmed-RequestPDU,
RejectCode:= Max-services-overflow

h
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# Etat actuel Evénement ou condition => action Etat suivant
S33 CONNECTION- | ConfirmedService.req CONNECTION-
ESTABLISHED |&& OSCS < ActualMaxSCC ESTABLISHED
(CONNEXION- | && InvokelD already existent (CONNEXION-
ETABLIE) => ETABLIE)
Reject.ind{
DetectedHere:= true,
Original InvokelD:= InvokelD in ConfirmedService.req,
RejectPDUType:= Confirmed-RequestPDU,
RejectCode:= Invoke-ID-exists
S34 CONNECTION- | ConfirmedService.req CONNECTION-
ESTABLISHED |&& OSCS < ActualMaxSCC ESTABLISHED
(CONNEXION- | && InvokelD not existent (CONNEXION-
FFABHE) &8P Btength>taxFMSFPBY-—serding EFABHE)
=>
Reject.ind{
DetectedHere:= true,
Original InvokelD:= InvokelD in ConfirmedService.req,
RejectPDUType:= Confirmed-RequestPDU,
RejectCode:= PDU-size
S35 CONNECTION- | ConfirmedService.req CONNEJQTION-
EFSTABLISHED | && OSCS < ActualMaxSCC ESTABLISHED
CONNEXION- | && InvokelD not existent (CONNEKION-
FTABLIE) && PDU length < Max FMS PDU sending ETABLIE
&& FmsFeaturesSupported test (client) negative
=>
Reject.ind{
DetectedHere:= true,
Original InvokelD:= InvokelD in ConfifmedService.req,
RejectPDUType:= Confirmed-RequestPDU,
RejectCode:= Feature-not-supported-connection-oriented
S36 CONNECTION- | UnconfirmedService.req CONNEJQTION-
ESTABLISHED | && PDU length < Max FMS PDU.sénding ESTABLISHED
CONNEXION- | && FmsFeaturesSupported test (client) positive (CONNEKION-
ETABLIE) => ETABLIE
DTU.req{
Data:= Unconfirmed-PDU
S37 CONNECTION- | UnconfirmedService:req CONNEJQTION-
ESTABLISHED | && PDU length>\Max FMS PDU sending ESTABLISHED
CONNEXION- | => (CONNEKION-
ETABLIE) Reject.ind{ ETABLIE
DetectedHere:= true,
Qriginal InvokelD:= InvokelD in UnconfirmedService.req,
RejectPDUType:= Unconfirmed-PDU,
RejectCode:= PDU-size
S38 CONNECTION-\| UnconfirmedService.req CONNEJQTION-
ESTABLISHED | && PDU length < Max FMS PDU sending ESTABLISHED
CONNEXION- | && FmsFeaturesSupported test (client) negative (CONNEKION-
E TABLEIE) => ETABLIE
Reject.ind{
DetectedHere:= true,
Originar INVOKelD = INVOKelD N UNncontirmedsService.redq,
RejectPDUType:= Unconfirmed-PDU,
RejectCode:= Feature-not-supported-connection-oriented
S39 CONNECTION- |Abort.req CONNECTION-
ESTABLISHED |=> NOT-
(CONNEXION- ABT.req{ ESTABLISHED
ETABLIE) Abortldentifier:= Abortldentifier of Abort.req, (CONNEXION-

ReasonCode:= ReasonCode of Abort.req

h
reset VCR

NON-ETABLIE)
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# Etat actuel Evénement ou condition => action Etat suivant
S40 CONNECTION- | Faulty, unknown or not-allowed FMS service.primitive CONNECTION-
ESTABLISHED |=> NOT-
(CONNEXION- ABT.req{ ESTABLISHED
ETABLIE) Abortldentifier:= FMS, (CONNEXION-
ReasonCode:= User error NON-ETABLIE)
|3
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= User error
b
reset VCR
S41 CONNECTION- |DTC.ind CONNECTION-
ESTABLISHED |&& Data = Confirmed-ServicePDU ESTABLISHED
CONNEXHON—T8&&PDHtergthr=tax FtSPDtTeceivimg {EONNEXION-
FTABLIE) && OSCR < ActualMaxRCC ETABLIE
&& InvokelD not existent
&& Features Supported test (server) positive
=>
ConfirmedService.ind{
}
OSCR:= OSCR + 1
S42 CONNECTION- |DTC.ind CONNEJQTION-
FSTABLISHED | && Data = Confirmed-ServicePDU NOT-
CONNEXION- | && PDU length > Max FMS PDU receiving ESTABLISHED
FTABLIE) => (CONNEKION-
ABT.req{ NON-ETABLIE)
Abortldentifier:= FMS,
ReasonCode:= PDU-size
5
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= PDU-size
h
reset VCR
S43 CONNECTION- |DTC.ind CONNEJQTION-
FSTABLISHED | && Data = Confirmed-ServiceRDU NOT-
CONNEXION- | && PDU length < Max FMStRDU receiving ESTABLISHED
ETABLIE) && OSCR > ActualMaxRCG (CONNEKION-
= NON-ETABLIE)
ABT.req{
Abortldentifiers= FMS,
ReasonCode:= Max-services-overflow
|3
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= Max-services-overflow
i3
reset VCR
S44 CONNECTION- \\DTC.ind CONNEJQTION-
FSTABLISHED\.| && Data = Confirmed-ServicePDU NOT-
CONNEXION- | && PDU length < Max FMS PDU receiving ESTABLISHED
ETABLIE). && OSCR < ActualMaxRCC (CONNEKION-

&& InvokelD already existent
=>

ABT.req{

NON-ETABLIE)

Abortraentifier.= FMS,
ReasonCode:= InvokelD-error-request

|2
Abort.ind{

Abortldentifier:= FMS,

ReasonCode:= InvokelD-error-request
|2

reset VCR
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# Etat actuel Evénement ou condition => action Etat suivant

S45 CONNECTION- [DTC.ind CONNECTION-
ESTABLISHED |&& Data = Confirmed-ServicePDU NOT-
(CONNEXION- | && PDU length < Max FMS PDU receiving ESTABLISHED
ETABLIE) && OSCR < ActualMaxRCC (CONNEXION-

&& InvokelD not existent NON-ETABLIE)
&& Features Supported test (server) negative
=>
ABT.req{
Abortldentifier:= FMS,
ReasonCode:= Feature-not-supported
1
Abort.ind{
Abortldentifier:= FMS,
RGGDUII\JUU‘U.— FUdtUIG'IIUt'bU}J}JUItU\J
13
reset VCR

S46 CONNECTION- |DTU.ind CONNEQTION-
FSTABLISHED |&& Data = Unconfirmed-PDU ESTABLISHED
CONNEXION- | && PDU length < Max FMS PDU receiving (CONNEKION-
EFTABLIE) && Features Supported test (server) positive ETABLIE

=>
UnconfirmedService.ind{
}

S47 CONNECTION- |DTU.ind CONNEQTION-
FSTABLISHED | && Data = Unconfirmed-PDU NOT-
CONNEXION- | && PDU length > Max FMS PDU receiving ESTABLISHED
ETABLIE) => (CONNEKION-

ABT.req{ NON-ETABLIE)
Abortldentifier:= FMS,
ReasonCode:= PDU-size
13
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= PDU-size
b
reset VCR

S48 CONNECTION- |DTU.ind CONNEQTION-
FSTABLISHED | && Data = Unconfirmed-PDU NOT-
CONNEXION- | && PDU length < Max-EMS PDU receiving ESTABLISHED
ETABLIE) && Features Supported test (server) negative (CONNEKION-

=> NON-ETABLIE)
ABT.req{
Abortldentifier:= FMS,
ReasonCode:= Feature-not-supported
5
Abortind{
Abortldentifier:= FMS,
ReasonCode:= Feature-not-supported
b
reset VCR

S49 CONNECTHON- | ABT.ind CONNE(QTION-
ESTABLISHED | => NOT-
CONNEXION- Abort.ind{ ESTABLISHED
E TABLIE) Abortldentifier:= Abortldentifier of ABT.ind, (CONNEKION-

ReasonCode:= ReasonCode of ABT.ind NON-ETABLIE)
H
reset VCR

S50 CONNECTION- [ASC.ind CONNECTION-
ESTABLISHED |&& Data = Initiate-RequestPDU NOT-
(CONNEXION- |=> ESTABLISHED
ETABLIE) ABT.req{ (CONNEXION-

Abortldentifier:= FMS,

ReasonCode:= Connection-state-conflict-FMS
h
Abort.ind{

Abortldentifier:= FMS,

ReasonCode:= Connection-state-conflict-FMS

h
reset VCR

NON-ETABLIE)



https://iecnorm.com/api/?name=bed5eaf0940d3337e34eb6a64233577e

— 144 — IEC 61158-6-9:2014 © IEC 2014
# Etat actuel Evénement ou condition => action Etat suivant
S51 CONNECTION- | Faulty or unknown FAS service primitive CONNECTION-
ESTABLISHED |=> NOT-
(CONNEXION- ABT.req{ ESTABLISHED
ETABLIE) Abortldentifier:= FMS, (CONNEXION-
ReasonCode:= FAS error NON-ETABLIE)
b
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= FAS error
h
reset VCR
S52 CONNECTION- | Not-allowed FAS service primitive CONNECTION-
ESTABLISHED |=> NOT-
CONNEXGON= ABTFreqt ESTABEHSHED
FTABLIE) Abortldentifier:= FMS, (CONNEKION-
ReasonCode:= Connection-state-conflict-FAS NON-ETABLIE)
b
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= Connection-state-conflict-FAS
h
reset VCR
S53 CONNECTION- |valid FAS service primitive CONNEdQTION-
FSTABLISHED | && Data = not-allowed, unknown or faulty FMS PDU NOT-
CONNEXION- | => ESTABLISHED
FTABLIE) ABT.req{ (CONNEKION-
Abortldentifier:= FMS, NON-ETABLIE)
ReasonCode:= FMS-PDU-error
b
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= FMS-PDU-error
h
reset VCR
S54 CONNECTION- | ConfirmedService.rsp CONNEJQTION-
FSTABLISHED | && InvokelD (server) existent ESTABLISHED
CONNEXION- | && services in .rsp and .ind.are identical (CONNEKION-
FTABLIE) && PDU length < Max FMS PDU sending ETABLIE
=>
DTC.rsp{
Data:= Confirmed-ResponsePDU
2
OSCR:=,08CR -1
S55 CONNECTION- | ConfirmedService.rsp CONNEJQTION-
ESTABLISHED | && InvokelD (server) not existent NOT-
CONNEXION- | => ESTABLISHED
FTABLIE) ABT.req{ (CONNEKION-
Abortldentifier:= FMS, NON-ETABLIE)
ReasonCode:= InvokelD-error-response
1
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= InvokelD-error-response
b
reset VCR
S56 CONNECTON—TConfirmedServiceTsp CONNECTION-
ESTABLISHED |&& InvokelD (server) existent NOT-
(CONNEXION- | && services in .rsp and .ind are not identical ESTABLISHED
ETABLIE) => (CONNEXION-

ABT.req{
Abortldentifier:= FMS,
ReasonCode:= service-error

5
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= service-error
h

reset VCR

NON-ETABLIE)
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# Etat actuel Evénement ou condition => action Etat suivant
S57 CONNECTION- | ConfirmedService.rsp CONNECTION-
ESTABLISHED |&& InvokelD (server) existent ESTABLISHED
(CONNEXION- | && services in .rsp and .ind are identical (CONNEXION-
ETABLIE) && PDU length > Max FMS PDU sending ETABLIE)
=>
DTC.rsp{
Data:= Reject-PDU{
Original InvokelD:= InvokelD in ConfirmedService.req,
RejectCode:= PDU-size
!
b
OSCR:= OSCR -1
S58 CONNECTION- |DTC.cnf CONNECTION-
FSTABHSHED—T&& BData=—Confirmed=-ResponsePbBt ESTABEHSHED
CONNEXION- | && PDU length < Max FMS PDU receiving (CONNEKION-
EFTABLIE) && InvokelD (client) existent ETABLIE
&& services in .cnf and .req are identical
=>
ConfirmedService.cnf{
h
OSCR:= OSCR -1
S59 CONNECTION- |DTC.cnf CONNEdQTION-
FSTABLISHED | && Data = Confirmed-ResponsePDU NOT-
CONNEXION- | && PDU length > Max FMS PDU receiving ESTABLISHED
FTABLIE) => (CONNEKION-
ABT.req{ NON-ETABLIE)
Abortldentifier:= FMS,
ReasonCode:= PDU-size
1
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= PDU-size
b
reset VCR
S60 CONNECTION- |DTC.cnf CONNE(QTION-
EFSTABLISHED | && Data = Confirmed-ResponsePDU NOT-
CONNEXION- | && PDU length < Max FMStRDU receiving ESTABLISHED
FTABLIE) && InvokelD (client) not éxistent (CONNEKION-
=> NON-ETABLIE)
ABT.req{
Abortldentifiers= FMS,
ReasonCede:= InvokelD-error-response
13
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= InvokelD-error-response
b
reset VCR
S61 CONNECTION- \\DTC.cnf CONNEdQTION-
FSTABLISHED | && Data = Reject-PDU ESTABLISHED
CONNEXION- | && Original InvokelD (client) existent (CONNEKION-
FTABLIE) && RejectCode:= PDU-size ETABLIE
=>
Reject.ind{
DetectedHere:= false,
Uliuilldi iIIVUi\UiD.— iIIVUi’\UiD ill RUjUbL'PDU,
RejectPDUType:= Confirmed-Response-PDU,
RejectCode:= PDU-size
5
OSCS:= OSCS -1
S62 CONNECTION- |DTC.cnf CONNECTION-
ESTABLISHED |&& Data = Reject-PDU NOT-
(CONNEXION- | && Original InvokelD (client) not existent ESTABLISHED
ETABLIE) => (CONNEXION-

ABT.req{
Abortldentifier:= FMS,
ReasonCode:= InvokelD-error-response

1
Abort.ind{

Abortldentifier:= FMS,

ReasonCode:= InvokelD-error-response
h

reset VCR

NON-ETABLIE)
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# Etat actuel Evénement ou condition => action Etat suivant

S63 CONNECTION- |DTC.cnf CONNECTION-
ESTABLISHED |&& Data = Reject-PDU NOT-
(CONNEXION- | && Original InvokelD (client) existent ESTABLISHED
ETABLIE) && RejectCode:<> PDU-size (CONNEXION-

=> NON-ETABLIE)
ABT.req{
Abortldentifier:= FMS,
ReasonCode:= FMS-PDU-error
5
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= FMS-PDU-error
}‘ AW/ale]

S64 CONNECTION- |DTC.cnf CONNEJTION-
FSTABLISHED | && Data = Confirmed-ResponsePDU NOT-
CONNEXION- | && InvokelD (client) existent ESTABLISHED
FTABLIE) && Services in .req and .cnf are not identical (CONNEKION-

=> NON-ETABLIE)
ABT.req{
Abortldentifier:= FMS,
ReasonCode:= Service-error
5
Abort.ind{
Abortldentifier:= FMS,
ReasonCode:= Service-error
b
reset VCR
7.2.4 Primitives échangées entre I'utilisateur FAL et la machine PM VCR
Le Taljleau 4 et le Tableau 5 décrivent les primitives échangées entre l'utilisateur FAL et la

machinje PM VCR.

Tableau 4 — Primitives adressées-par l'utilisateur FAL a la machine PM VCR

Nornh de la primitive

Source

Parametres et fonctions associés

Termipate.req Utilisateur FAL
Initiatg.req Utilisateur FAL
Initiatg.rsp(+) Utilisatéur FAL
Initiatg.rsp(-) Utilisateur FAL

ConfifmedService.req

Utilisateur FAL

ConfifmedService.rsp

Utilisateur FAL

UncorfirmedService.req

Utilisateur FAL

Fait référence a la définition de service (voir la CEl 61158}5-9)

Tableau-5(=Primitives adressées par la machine PM VCR a Il'utilisateur FAL

Nom,de la primitive Source Paramétres et fonctions associés
Terminate.ind PM VCR
Initiate.cnf(+) PM VCR
Initiate.cnf(-) PM VCR Fait référence a la définition de service (CEl 61158-5-9)
ConfirmedService.ind PM VCR
ConfirmedService.cnf PM VCR
UnconfirmedService.ind |PM VCR

7.2.5 Primitives échangées entre la machine FSPM et la machine PM VCR

Le Tableau 6 et le Tableau 7 définissent les primitives utilisées par la machine FSPM.
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Tableau 6 — Primitives adressées par la machine PM VCR a la machine FSPM

Nom de la primitive Source Paramétres associés Fonctions

ASC.req PM VCR Arep_Id, Cette primitive permet a la machine PM VCR de
transmettre une primitive de demande
gztﬁéte_DLCEP_Address d'association a la machine FSPM.

ASC.rsp(+) PM VCR Arep_Id, Cette primitive permet a la machine PM VCR de
transmettre une primitive de réponse d'association
positive a la machine FSPM.

ASC.rsp(-) PM VCR Arep_Id, Cette primitive permet a la machine PM VCR de
transmettre une primitive de réponse d'association

Data

Data négati\/n alamachine ESPM
Abort.req| PM VCR Arep_Id, Cette primitive permet a la machine RM"YCR de
. transmettre une primitive de demande de|coupure
Identifier, a la machine FSPM.

Reason_Code,
Additional_Detail

CS.req PM VCR Arep_Id, Cette primitive permet@-la’machine PM CR de
transmettre une primitive’ de demande d'gnvoi

Data confirmé (Confirmed\Send, CS) & la macHine
FSPM.
CS.rsp PM VCR Arep_Id, Cette primitive,permet a la machine PM CR de
transmettre*une primitive de réponse d'erjvoi
Data confirmég-éla machine FSPM.
UCS.req PM VCR Arep_ld, Cette\primitive permet a la machine PM VICR de

Remote_DLSAP_Address, transmettre une primitive de demande d'gnvoi non
confirmé (UnConfirmed Send, UCS) a la machine
Data FSPM.

FCMP.req PM VCR Arep_Id Cette primitive permet a la machine PM CR de
transmettre une primitive de demande FCMP
(FAL-Compel) a la machine FSPM.

GBM.req PM VCR Arep_Id Cette primitive permet a la machine PM CR de
transmettre une primitive de demande GHM (Get-
Buffered-Message) a la machine FSPM.

Tableau 7 - Primitives(adressées par la machine FSPM a la machine PM VCR

Nom de Id primitive | Source Paramétres associés Fonctions
ASC.ind FSPM | Arep_lId, Cette primitive permet a la machine FSPM de
Data transmettre une primitive d'indication d'assocfation a la
machine PM VCR.
ASC.cnf(+ FSPM [Arep_lId, Cette primitive permet a la machine FSPM de
Data transmettre une primitive de résultat d'associgtion
positif a la machine PM VCR.
ASC.cnf(-) FSPM_[Arep Id, Cette primitive permet a la machine FSPM de
Data transmettre une primitive de résultat d'association
négatif a la machine PM VCR.
Abort.ind FSPM [Arep_lId, Locally_Generated, |Cette primitive permet a la machine FSPM de
Identifier, transmettre une primitive d'indication de coupure a la
Reason_Code, machine PM VCR.
Additional_Detail
CS.ind FSPM [Arep_lId, Cette primitive permet a la machine FSPM de
Data transmettre une primitive d'indication d'envoi confirmé a
la machine PM VCR.
CS.cnf FSPM [Arep_lId, Cette primitive permet a la machine FSPM de
Data transmettre une primitive de confirmation d'envoi

confirmé a la machine PM VCR.
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Nom de la primitive | Source Paramétres associés Fonctions
UCS.ind FSPM [Arep_lId, Cette primitive permet a la machine FSPM de
Remote_DLSAP_Address, transmettre une primitive d'indication d'envoi non
Duplicate_FAL-SDU, confirmé a la machine PM VCR.
Data,
Local_Timeliness,
Remote_Timeliness
FCMP.cnf FSPM [Arep_lId, Cette primitive permet a la machine FSPM de
Status transmettre une primitive de confirmation FCMP a la
machine PM VCR.
GBM.cnf(+) FSPM [Arep_Id, Cette primitive permet a la machine FSPM de
Duplicate_FAL-SDU, transmettre une primitive de confirmation positive GBM
Data ala machine PM VCR
Local_Timeliness,
Remote_Timeliness
GBM.cnf(- FSPM [Arep_lId Cette primitive permet a la machine FSPM de
transmettre une primitive de confirmation négptive GBM
a la machine PM VCR.
FSTS.ind FSPM |Arep_lId, Cette primitive permet a la machine FSPM de

Reported_Status

transmettre une primitive)d'indication FSTS (H
Status) a la machine PM\VCR.

AL-

8 Machine de protocole de service FAL (FSPM)

8.1
La ma

I'autre.

Hégende

Généralités

chine de protocole de service FAS (Fieldbus-Access Sublayer) est commune a t
types dle points AREP. Seules les primitives applicables différent d'un type de point
La machine posséde un seul état appelé’ACTIF" (voir Figure 23).

‘ All Transactions

us les
REP a

Anglais

Francgais

AJl Transactionhs

Toutes les transactions

Figure 23 — Schéma de transition d'états de FSPM

8.2

Tableaux d'états de la machine FSPM

Le Tableau 8 et le Tableau 9 spécifient la machine de protocole FSPM.
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Tableau 8 — Tableau d'états de la machine FSPM: transactions expéditeur

# Etat actuel Evénement ou condition => action Etat suivant
S1 ACTIVE ASC.req ACTIVE
&& SelectArep (Arep_ld) = "True"
=>
ASC_req {
user_data:= Data,
remote_dlcep_address:= Remote_DLCEP_Address
}
S2 ACTIVE ASC.rsp(+) ACTIVE
&& SelectArep (Arep_Id) = "True"
=>
ASC_rsp(+) {
||<pr_d2tn'= Data
}
S3 ACTIVE ASC.rsp(-) ACTIVE
&& SelectArep (Arep_Id) = "True"
=>
ASC_rsp(-) {
user_data:= Data
}
S4 ACTIVE DTU.req ACTIVE
&& SelectArep (Arep_Id) = "True"
=>
DTU_req {
remote_dlsap_address:= Remote_DLSAP_Address,
user_data:= Data
}
S5 ACTIVE DTC.req ACTIVE
&& SelectArep (Arep_ld) = "True"
=>
DTC_req{
user_data:= Data
}
S6 ACTIVE DTC.rsp ACTIVE
&& SelectArep (Arep_ld) = "True"
=>
DTC_rsp {
user_data:= Data
}
S7 ACTIVE Abort.req ACTIVE
&& SelectArep (Arep_ld) = "True"
=>
Abort_req {
identifier:= ldentifier,
reason_code:= Reason_Code,
additional_detail:= Additional_Detail
i
S8 ACTIVE FEMP.req ACTIVE
&& SelectArep (Arep_ld) = “True”
=>
FCMP_req {
}
S9 ACTIVE GBM.req ACTIVE
&& SelectArep (Arep_Id) = “True”
GBM_req {
}
NOTE 1 Une primitive générée dans le diagramme d'états expéditeur de la machine FSPM est envoyée a une

machine ARPM appropriée, choisie par la machine FSPM au moyen de la fonction SelectArep. Le paramétre
Arep_Id fourni par Il'utilisateur FAS constitue I'argument de cette fonction.

NOTE 2 Si la fonction SelectArep renvoie la valeur False, la transmission de cette instance s'effectue localement
et la machine FSPM ne génére aucune primitive a l'intention de la machine ARPM.
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Tableau 9 — Tableau d'états de la machine FSPM: transactions destinataire

# Etat actuel Evénement ou condition => action Etat suivant
R1 ACTIVE ASC_ind ACTIVE
=>
ASC.ind {
Arep_Ild:= arep_id,
Data:= user_data
!
R2 ACTIVE ASC_cnf(+) ACTIVE
=>
ASC.cnf(+) {
Arep_Ild:= arep_id,
Data:= user_data
!
R3 NCTIVE ASC_cnf(-) ACTIVE
=>
ASC.cnf(-) {
Arep_Ild:= arep_id,
Data:= user_data
}
R4 ACTIVE DTU_ind ACTIVE
=>
DTU.ind {
Arep_Ild:= arep_id,
Remote_DLSAP_Address:= remote_dlsap_address)
Duplicate_FAS-SDU:= duplicate_fas_sdu,
Data:= user_data,
Local_Timeliness:= local_timeliness,
Remote_Timeliness:= remote_timeliness
}
R5 NCTIVE DTC_ind ACTIVE
=>
DTC.ind {
Arep_Id:= arep_id,
Data:= user_data
}
R6 NCTIVE DTC_cnf ACTIVE
=>
DTC.cnf {
Arep_Id:= arep_id,
Data:= usen_data
!
R7 NCTIVE Abort_ind ACTIVE
=>
Abort.ind {
Arep_Ild:= arep_id,
Locally_Generated:= locally_generated,
Identifier:= identifier,
Reason_Code:= reason_code,
Additional_Detail:= additional_detail
!
R8 ACTIVE FCMP_cnf ACTIVE
=>
FCMP.cnf {
Arep_Id:= arep_id,
Status:= status
!
R9 ACTIVE GBM_cnf(+) ACTIVE
=>
GBM.cnf(+) {
Arep_Ild:= arep_id,
Duplicate_ FAS-SDU:= duplicate_fas_sdu,
Data:= user_data,
Local_Timeliness:= local_timeliness,
Remote_Timeliness:= remote_timeliness
!
R10 ACTIVE GBM_cnf(-) ACTIVE
=>
GBM.cnf(-) {

Arep_Ild:= arep_id,
!
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# Etat actuel Evénement ou condition => action Etat suivant
R11 ACTIVE FSTS_ind ACTIVE
=>
FSTS.ind {
Arep_Id:= arep_id,
Reported_Status:= reported_status
}
8.3 Fonctions utilisées par la machine FSPM

Le Tableau 10 définit la fonction utilisée par la machine FSPM.

Tableau 10 — Fonction SelectArep()

[Nom electArep ilisée dans
Entrée Sortie
Arep_Id True || False
Fonctio
Recherghe I'article AREP spécifié par le paramétre Arep_Id. Le paramétre Arep_ld est fourni avec¢iles primitives
de service d'utilisateur FAS.
8.4 Paramétres des primitives FSPM/ARPM

Les paramétres utilisés avec les primitives échangées entre la machine FSPM et la m
sont décrits dans le Tableau 11.

ARPM

Tableau 11 — Parameétres utilisés avec les{primitives échangées

entre la machine FSPM et la machine ARPM

achine

Nom d¢ parameétre Description
arep_id Ce paramétre permet d'identifier de maniére absolue une instance du point AREP qui a envoyg¢ une
primitive. La présente spécification ne spécifie aucune méthode permettant cette identification
user_datal Ce paramétre transmet les donnéesyd'utilisateur FAS.
locally_geperated Ce parameétre transmet la valeur utilisée pour le paramétre Locally_Generated.
identificatpur Ce paramétre transmet la valeur utilisée pour le parametre Identifier.
reason_cdde Ce paramétre transmet la valéuriutilisée pour le parametre Reason Code.
additional] detail Ce paramétre transmet la_valeur utilisée pour le parameétre Additional_Detail.
duplicate |fas_sdu Ce paramétre transmetslawaleur utilisée pour le paramétre Duplicate FAS-SDU.
remote_dlpap_address Ce paramétre transmeét la valeur utilisée pour le parametre Remote DLSAP _Address.
état Ce parameétre transimet la valeur utilisée pour le paramétre Status.
reported_$tatus Ce parametre transmet un état d'événement Data Like Layer.

local_timdliness

Ce paramétre transmet la valeur utilisée pour le parameétre Local Timeliness.

remote_ti

heliness

Ce paramétre transmet la valeur utilisée pour le paramétre Remote_Timeliness.

9

9.1
9.1.1

Machines de protocole de relations entre applications (ARPM)

Mapping de point AREP avec la couche Liaison de données

Généralités

Le Paragraphe 9.7 decrit le mapping de la sous-couche FAS avec la couche Liaison de
données de bus de terrain. Elle ne redéfinit pas les attributs DLSAP et DLME (Data Link
Management Entity) qui sont ou seront définis dans la spécification de couche Liaison de
données; elle définit la maniére dont chaque classe de relations AR utilise ces attributs. La
gestion de réseau, entre autres méthodes, permet de configurer et de surveiller les valeurs de

ces att

ributs.

Les définitions de classe suivantes décrivent les attributs DLSAP et DLME exigés pour a la
prise en charge de chaque classe de points AREP.

NOTE Les attributs non définis utilisent les mémes définitions que les attributs déja définis.
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Mapping DLL de la classe de points AREP QUU
Modéle formel de la classe de points AREP QUU

Le présent paragraphe définit les attributs de mapping DLL, les valeurs admises
correspondantes et les services DLL utilisés avec la classe de points AREP QUU.

CLASSE: QuucCl

CLASSE PARENTE: QueuedUser-TriggeredUnidirectional AREP

ATTRIBUTS:

1. (m) KeyAttribute: LocalDIsapAddress

2. (m) Attribut: RemoteDlIsapAddress

3. (m) Attribut: LocalDIsapRole (Basic, Group)

4. (c)—_Contrainte: Rote="Source

4.1 (m) Attribut: DefaultQosAsSender

4.2 (m) Attribut DlIPriority (Urgent, Normal, TimeAvailable)

4.3 (m) Attribut: MaxConfirmDelayOnUnitdata

4.4 (m) Attribut: DlpduAuthentication (Ordinary, Source, Maximal)

4.5 (m) Attribut: DISchedulingPolicy (Implicit)

4.6 (m) Attribut: ExplicitQueue (True, False)

5. (c) Contrainte: ExplicitQueue = True

5.1 (m) Attribut: QueueBindings—pour un expéditeur ou un destinataire

5.2 (m) Attribut: Queueldentifier

5.3 (m) Attribut: MaxQueueDepth

5.4 (m) Attribut: MaxDlsduSize

SERVICES DLL:

1. (m) OpsService: DL-Unitdata

2. (c) Contrainte: ExplicitQueue = True

3. (m) OpsService: DL-Get

9.1.2.2 Attributs

9.1.2.21 LocalDIsapAddress

Cet atfribut spécifie I'adresse DLSAP a Jaquelle ce point AREP est associé. Cet attribut
correspond a une adresse DLSAP si I'attfibut Role est défini sur Source; il correspond soit a
une adresse DL de groupe, soit a une-adresse DLSAP si I'attribut Role est défini sur Sink.

Il fournit la valeur du paramétre*DL(SAP)-address" spécifié dans la couche DLL.

Cet attribut contient les trois sous-attributs suivants: Link Address, Node Address et Se|ector.
9.1.2.2.2 RemoteDlsapAddress

Cet atfribut spécifie I'adresse distante a laquelle les unités PDU FAS sont envoyées (AREP
Sourcqg) ou d'ou_proviennent les PDU FAS regues (AREP Sink).

Si  I'gttribut  ConfigurationType est défini sur Linked, la valeur de [I'attribut
RemoteBtsapAddressa—été—configurée—S'itestéfimtsurFree;—cettevateur—estfournie avec
une demande de service.

Cet attribut contient les trois sous-attributs suivants: Link Address, Node Address et Selector.

9.1.2.2.3 LocalDIsapRole

Cet attribut spécifie le comportement du point DLSAP local a utiliser. Si I'attribut Role est
défini sur Source, I'attribut LocalDIsapRole prend la valeur Basic. Si I'attribut Role est défini
sur Sink, il prend la valeur Basic ou Group.

Il fournit la valeur du paramétre "DL(SAP)-role" spécifié par la couche DLL.
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9.1.2.2.4 DefaultQosAsSender

Les attributs DefaultQosAsSender spécifient la qualité de service DLL utilisée par le point
AREP émetteur. La couche DLL réceptrice doit prendre en charge la qualité de service
spécifiée par ces attributs.

9.1.2.2.5 DIIPriority

Cet attribut définit la priorité DLL, limitant ainsi la longueur maximum d'une unité PDU FAS,
du chemin de transport d'une relation AR.

Il fournit la valeur du paramétre "DLL priority" de la couche DLL. Les valeurs Urgent, Normal
et Tim-Available correspondent respectivement aux valeurs URGENT, NORMAL et|TIME-
AVAILABLE définies dans la CEl 61158-3-1 et la CEIl 61158-4-1.

NOTE |l n'est pas possible d'utiliser des priorités différentes pour chacune des unités PDU FAS envoyégs par le
méme ppint AREP QUU.

9.1.2.2.6 MaxConfirmDelayOnUnitdata

Cet atfribut spécifie le délai de confirmation maximum autorisé pouh une confirmation|locale
provenant d'une primitive de demande DL-Unitdata.

Il fournit la valeur du paramétre "Max confirm delay on locally-confirmed DL-Unitdatal' de la
couche DLL.

9.1.2.2.7 DipduAuthentication

Cet atfribut spécifie la limite inférieure de laclongueur des adresses DL qui doivept étre
utiliségs par la couche DLL.

Il fourpit la valeur du parameétre "DLPBU authentication” de la couche DLL. Les yaleurs
Ordinary, Source et Maximal carrespondent respectivement aux valeurs ORDINARY,
SOURCECE et MAXIMAL définies dans ta CEl 61158-3-1 et la CEI 61158-4-1.

9.1.2.2.8 DISchedulingPolicy

Cet atfribut guide la couche DLL dans la planification requise par une relation AR. Four ce
point AREP, la couche PLL essaie de transmettre I'unité PDU FAS envoyée par la FAS, dés
réception.

Cet atfribut fournit la valeur de l'attribut DL-Scheduling-policy. Seule la valeur Implicit est
utiliséq. EHe correspond a la valeur IMPLICIT définie dans la CEI 61158-3-1| et la
CEIl 61[158-4-1.

9.1.2.2.9 ExplicitQueue

Lorsqu'il porte la valeur True, cet attribut spécifie que les caractéristiques des files d'attente
émettrices et réceptrices associées sont configurées et gérées de maniére explicite par la
gestion de réseau. La valeur False signifie que des files d'attente de profondeur et de
longueur propres a la mise en ceuvre sont fournies par la couche DLL.

9.1.2.2.10 QueueBindings

Les attributs suivants spécifient la file d'attente explicite rattachée a ce point DLSAP. Pour un
expéditeur, la file d'attente est destinée a I'envoi. Pour un destinataire, elle est destinée a la
réception.
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9.1.2.2.11 Queueldentifier

Cet attribut fournit une méthode locale permettant d'identifier une file d'attente associée a ce
point DLSAP.

Il fournit la valeur du paramétre "Buffer-or-queue-identifier" défini dans la couche DLL.

9.1.2.2.12 MaxQueueDepth

Cet attribut spécifie le nombre maximum d'unités PDU FAS pouvant étre mises en file

d'atten

te d'envoi ou de réception.

Il fournit la valeur du paramétre "Maximum queue depth" de la couche DLL.

9.1.2.2.13 MaxDlIsduSize

Cet at
recue

ribut spécifie la longueur maximum d'une unité PDU FAS pouvant‘étre envo
par la couche DLL.

Il fournit la valeur du paramétre "Maximum DLSDU size" de la couch@ DLL.

9.1.2.3 Services DLL

ée ou

Imises

Pour cpnnaitre les descriptions des services DLL, voir la GEl 61158-3-1.

9.1.3 Mapping DLL de la classe de points ARER. QUB

9.1.3.1 Modéle formel de la classe de points AREP QUB

Le present paragraphe définit les attributs de mapping DLL, les valeurs a
correspondantes et les services DLL utilisés avec la classe de points AREP QUB.
CLASSE: QubCo

CLASSE PARENTE: QueuedUser-TriggeredBidirectional AREP
ATTRIBUTS:

1. (m) KeyAttribute: LaocalDIicepAddress

2. (m) Attribut: RemoteDIcepAddress

3. (m) KeyAttributes\'DicepDlldentifier

4. (m) Attribut: DilsapRole (Basic)

5. (m) Attribut: QosParameterSet

5.1 (m) Attribut® DicepClass (Peer)

5.2 (m) Attribut: DicepDataDeliveryFeatures

5.2.1 (m) [Attribut: FromRequesterToResponder (Classical, Disordered)
5.2.2 (m)<Attribut: FromResponderToRequester (Classical, Disordered)
5.3 (my) Attribut: Priorité

5.3.1 (m) Attribut: DlIPriority (Urgent, Normal, TimeAvailable)

5.3.2 () Attt DitPTiorityNegotiated (OTgent, Normat, TimeAvaitabie)
5.4 (m) Attribut: DlpduAuthentication (Ordinary, Source, Maximal)

5.5 (m) Attribut: ResidualActivity

5.5.1 (m) Attribut: ResidualActivityAsSender (True, False)

5.5.2 (m) Attribut: ResidualActivityAsReceiver (True, False)

5.6 (m) Attribut: MaxConfirmDelay

5.6.1 (m) Attribut: MaxConfirmDelayOnDIConnect

5.6.2 (m) Attribut: MaxConfirmDelayOnDIData

5.7 (m) Attribut: DISchedulingPolicy (Implicit)

5.8 (m) Attribut: ExplicitQueue (True, False)

5,9 (c) Contrainte: ExplicitQueue = True

5.9.1 (m) Attribut: MaxDlsduSizes

5.9.2 (m) Attribut: MaxDlIsduSizeFromRequester

5.9.3 (m) Attribut: MaxDlsduSizeFromResponder

5.9.4 (m) Attribut: MaxDlIsduSizeFromRequesterNegotiated

5.9.5 (m) Attribut: MaxDlIsduSizeFromResponderNegotiated

5.10 (m) Attribut: QueueBindings

5.10.1 (m) Attribut: SendingBufferOrQueueldentifier
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