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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-7: Application layer protocol specification — Type 7 elements

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization’ copnprising
all national electrotechnical committees (IEC National Committees). The object of IEC js\io promote
interpational co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical “Specif|cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter eferred to ps “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; any IEC NationalCommittee 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..JEC collaborateq 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 technical committee has representation [from all
interpsted IEC National Committees.

3) IEC |Publications have the form of recommendations for international use and are accepted by IEC National
Compmittees in that sense. While all reasonable efforts are madé\to ensure that the technical content of IEC
Publ|cations is accurate, IEC cannot be held responsible for 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 Pubjications
trangparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding.hational or regional publication shall be clearly ind{cated in
the latter.

5) IEC |provides no marking procedure to indicate its approval and cannot be rendered responsible|for any
equipment declared to be in conformity with an 1EC Publication.

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 expgrts and
members of its technical committees*and IEC National Committees for any personal injury, property damage or
othef 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 publications is
indispensable for the corfect application of this publication.

9) Attention is drawhn_to the possibility that some of the elements of this IEC Publication may be the sdbject of
patept rights. JE€\shall not be held responsible for identifying any or all such patent rights.

NOTE Mse of some of the associated protocol types is restricted by their intellectual-property-right holdefs. In all
cases, theccommitment to limited release of intellectual-property-rights made by the holders of those rightg permits
a partictilar ata-link layer protocol type to be used with physical layer and application layer protocolsslin Type
combinations as specified explicitly in the TEC 61784 series. Use of the various protocol types in other
combinations may require permission from their respective intellectual-property-right holders.

International Standard IEC 61158-6-7 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This first edition and its companion parts of the IEC 61158-6 subseries cancel and replace
IEC 61158-6:2003. This edition of this part constitutes an editorial revision.

This edition of IEC 61158-6 includes the following significant changes from the previous
edition:

a) deletion of the former Type 6 fieldbus for lack of market relevance;

b) addition of new types of fieldbuses;

c) partition of part 6 of the third edition into multiple parts numbered -6-2, -6-3, ...
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This bilingual version (2013-09) corresponds to the monolingual English version, published in
2007-12.

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

FDIS Report on voting
65C/476/FDIS 65C/487/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.

The Ffench version of this standard has not been voted upon.This publication has been
drafted in accordance with ISO/IEC Directives, Part 2.

The cgmmittee has decided that the contents of this publication will remain un¢hanggd until
the mdintenance result date indicated on the IEC web site under http://webstore.iec.ch in the
data rglated to the specific publication. At this date, the publication will be:

* recpnfirmed;

* withdrawn;

* repjaced by a revised edition, or

+ ampnded.

NOTE [The revision of this standard will be synchronized with the othéer, parts of the IEC 61158 series.

The list of all the parts of the IEC 61158 series, under the general title Industrial
commynication networks — Fieldbus specifications;¢an be found on the IEC web site.
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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/TR 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 PHTrPoSes:

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@dinterworking of sensors,
effectors and other automation devices. By using this standard,together with other stapdards
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 6-7: Application layer protocol specification — Type 7 elements

1 Scope

1.1 General

The fi¢ldbus application layer (FAL) provides user programs with a means to acced

fieldbu
betwes

This 9
messa

materiﬂ specific to Type 7 fieldbus. The term “time-critical” is used to represent the prg

of a ti
with s
windoV

equipnpent, plant and possibly human life.

This s
visible

a) the
bet

b) the

protocol data units;

c) the
bet

d) the
bet

The pJ

o def
e def

This s

S communication environment. In this respect, the FAL can be viewed as.@)“y
n corresponding application programs.”

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

e-window, within which one or more specified actions are(required to be co
pbme defined level of certainty. Failure to complete specified actions within t
risks failure of the applications requesting the agtions, with attendant

behavior provided by the Type 7 fieldbus application layer in terms of

formal abstract syntax defining the application layer protocol data units co
ween communicating application entities;

transfer syntax defining encoding.\rules that are applied to the applicatior

application context state machine defining the application service behavior
Wween communicating application entities;

application relationshipsstate machines defining the communication behavior
ween communicating application entities.

rpose of this stapdard is to define the protocol provided to

ne the wire-representation of the service primitives defined in IEC 61158-5-7, an

ne the externally visible behavior associated with their transfer.

with th

(1SO/IEC.9545)

andard specify the protocol of the Type 7 fieldbus application layer, in confor
OSY Basic Reference Model (ISO/IEC 7498) and the OSI application layer st

ss the
vindow

critical
nt and
psence
pleted
e time
risk to

andard specifies interactions between remote applications and defines the externally

veyed
layer
visible

visible

mance
ucture

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 61158-5-7.

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 parts of the IEC 61158-6 series.

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.
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There is no conformance of equipment to the application layer service definition standard.
Instead, conformance is achieved through implementation of this application layer protocol
specification.

2 Normative references

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

IEC 60

559, Binary floating-point arithmetic for microprocessor systems

IEC 61
link lay

IEC 61
link la)

IEC 61

Application layer service definition — Type 7 elements

ISO/IE
Model

ISO/IE
Abstra

ISO/IE
Encod
(DER)

ISO/IE
2: Prof

ISO/IE
structy

3 Te

For the

158-3-7, Industrial communication networks — Fieldbus specifications — Part\3-7|
er service definition — Type 7 elements

158-4-7, Industrial communication networks — Fieldbus specifications= Part 4-7|
er protocol specification — Type 7 elements

158-5-7, Industrial communication networks — Fieldbus~specifications — Pa

C 7498-1, Information technology — Open Systems Interconnection — Basic Ref|
— Part 1: The Basic Model

C 8824, Information technology — Open Systems Interconnection — Specifica
ct Syntax Notation One (ASN.1)

C 8825, Information technology —\ASN.1 encoding rules: Specification of
ng Rules (BER), Canonical Encodihg Rules (CER) and Distinguished Encoding

C 9506-2, Industrial automation systems — Manufacturing Message Specification
ocol specification

C 9545, Informatien>technology — Open Systems Interconnection — Application
re

rms, definitions, symbols, abbreviations and conventions

purposes of this document, the following definitions apply.

Data-

Data-

rt 5-7:

erence

fion of

Basic
Rules

— Part

Layer

3.1 Terms and definitions from other ISO/IEC standards

3.1.1
a)

Terms and definitions from ISO/IEC 7498-1

abstract syntax

application entity

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

real open system

transfer syntax
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3.1.2

3.2

a)
b)
c)

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

object identifier
type

value

simple type
structured type
component type
tag

Boolean type
true

false

integer type
bitstring type
octetstring type
null type
sequence type
sequence of type
choice type
tagged type
any type
module
production

Terms and definitions fromy ISO/IEC 8825

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

FTerms and definitions from IEC 61158-5-7

application relationship
conveyance path

client

dedicated AR

dynamic AR

error class

error code

name

numeric identifier

peer

pre-defined AR endpoint
pre-established AR endpoint

m) publisher

subscriber
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3.3 Additional terms and definitions

3.3.1

allocate

take a resource from a common area and assign that resource for the exclusive use of a
specific entity

3.3.2
application
function or data structure for which data is consumed or produced

3.3.3

applicbtion objects
multiple object classes that manage and provide a run time exchange of messages.acrgss the
network and within the network device

3.34
attribyte
description of an externally visible characteristic or feature of an object

NOTE [The attributes of an object contain information about variable portions of an“object. Typically, they] provide
status ipformation or govern the operation of an object. Attributes may also6,'affect the behaviour of ar} object.
Attributgs are divided into class attributes and instance attributes.

3.3.5
behaviour
indicatjon of how an object responds to particular evenis

3.3.6
called
servicg user or a service provider that receives an indication primitive or a request APDU

3.3.7
calling
servicg user or a service providerthat initiates a request primitive or a request APDU

3.3.8
class
set of pbjects, all of whieh represent the same kind of system component

NOTE A class is a_generalisation of an object; a template for defining variables and methods. All objgcts in a
class arg¢ identical inform and behaviour, but usually contain different data in their attributes.

3.3.9
class Tttributes
attribuie that is shared by all objects within the same class

3.3.10
class code
unique identifier assigned to each object class

3.3.11

class specific service

service defined by a particular object class to perform a required function which is not
performed by a common service

NOTE A class specific object is unique to the object class which defines it
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3.3.12
client

a) object which uses the services of another (server) object to perform a task

b) initi

3.3.13
clock
device

ator of a message to which a server reacts

providing a measurement of the passage of time since a defined epoch

NOTE There are two types of clocks in IEC 61588, boundary clocks and ordinary clocks.

3.3.14
comm|
compo

EXAMPI

3.3.15
conne
logical

NOTE

3.3.16
conne
identifi
produg

3.3.17
conne
buffer

3.3.18
consu
act of

3.3.19
consu
node o

3.3.20
consu
applics

3.3.21

hents that manage and provide a run time exchange of messages across the net

ES Connection Manager object, Unconnected Message Manager (UCMM) object, Message Route

ction
binding between application objects that may be within the same 6r different dev

Connections may be either point-to-point or multipoint.

ction ID (CID)
er assigned to a transmission that is associated with~a particular connection bg
ers and consumers, providing a name for a specifi¢ piece of application informati

ction point
ivhich is represented as a subinstance,of'an Assembly object

me
eceiving data from a producer

mer
r sink that is receiving data from a producer

ming application
tion that consumes data

vork

object.

ces

ptween
on

cyclic
repetiti

3.3.22
device

ve in a regular manner

physical hardware connected to the link

NOTE: A device may contain more than one node.

3.3.23
device

profile

collection of device dependent information and functionality providing consistency between

similar

devices of the same device type
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3.3.24
end node
producing or consuming node

3.3.25
end point
one of the communicating entities involved in a connection

3.3.26
error
discrepancy between a computed, observed or measured value or condition and the specified

or the rnfir‘nll\ll correct value or condition

3.3.27
frame
denigrgted synonym for DLPDU

3.3.28
instance
the acfual physical occurrence of an object within a class, identifying one of many ¢bjects
within the same object class.

EXAMPLE California is an instance of the object class state.

NOTE [The terms object, instance, and object instance are used to refer to a specific instance.

3.3.29
instange attribute
attribute that is unique to an object instance and.noet shared by the object class

3.3.30
instantiated
object that has been created in a devicé

3.3.31
interoperability
capability of User Layer entities to perform coordinated and cooperative operations us|ng the
servicgs of the FAL

3.3.32
little endian
Describes a model of memory organisation which stores the least significant octet|at the
lowest|address, or for transfer, which transfers the lowest order octet first

3.3.33
management information
network accessible information that supports the management of the Fieldbus environment

3.3.34
member
piece of an attribute that is structured as an element of an array

3.3.35
message router
object within a node that distributes messaging requests to appropriate application objects

3.3.36
multipoint connection
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connection from one node to many

NOTE Multipoint connections allow messages from a single producer to be received by many consumer nodes.

3.3.37

network

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

3.3.38
object
abstract representation of a particular component within a device, usually a collection of
related—data—inthe—formof—variablesand-methods(proceduresforoperating—on—that data
that hgve clearly defined interface and behaviour

3.3.39
object|specific service
servicg unique to the object class which defines it

3.3.40
originator
client nesponsible for establishing a connection path to the target

3.3.41
point-{o-point connection
connegtion that exists between exactly two application.objects

3.3.42
producge
act of $ending data to be received by a consumer

3.3.43
produger
node that is responsible for sending-data

3.3.44
receiving
servicg user that receives a confirmed primitive or an unconfirmed primitive, or a $ervice
provider that receivessa confirmed APDU or an unconfirmed APDU

3.3.45
resoulce
resourge is.a processing or information capability of a subsystem

3.3.46

sending

service user that sends a confirmed primitive or an unconfirmed primitive, or a service
provider that sends a confirmed APDU or an unconfirmed APDU

3.3.47

service

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

ASCII American Standard Code for Information Interchange
CID connection ID

DLL data-link layer

PDU protocol data unit

oslI open systems interconnection (see ISO/IEC 7498)
Rev receive

Rx receive

SDU service data unit

ST state transition diagram, used to describe object behaviour
TPPpU transport protocol data unit

Tx transmit

Xnyit transmit

3.5 Conventions
3.51 General concept

The FAL is defined as a set of object-oriented ASEs. Each’ ASE is specified in a sgparate
subclapse. Each ASE specification is composed of ¢three parts: its class definitions, its
servicgs, and its protocol specification. The first two "are contained in IEC 61158-p. 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 ASKE. The
attribufes are accessible from instances of\ the class using the Management ASE sg¢rvices
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.

3.5.2 Conventions for class definitions

The Dpta Link Layer.‘mapping definitions are described using templates. Each template
consis{s of a list of attributes for the class. The general form of the template is defined|in IEC
6115845.

3.5.3 Abstract syntax conventions

When [thel'optionalParametersMap" parameter is used, a bit number which correspgnds to
each CPTTONALC or DEFAULT productionmis giverras a comment:

3.6 Conventions used in state machines
3.6.1 General

This subclause recalls the main definitions associated with the three specification techniques
used : 'Evaluation Networks', 'Abstract objects’, 'Service Conventions'.

3.6.2 Evaluation networks

To be helpful for the reader some mechanisms are explained by a graphical representation as
shown in Figure 1. These representations are based on evaluation network built on an
oriented graph with three types of nodes:

— the states, represented by a disk,
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the requests represented by a rectangle,
the transitions, represented by a horizontal line.

The evaluation network is built according to the following principle:

R1

R2
'
A

When
which

On the
3.6.3

Simple

U

Figure 1 — Example of an evaluation net

he described system is in state E, the arrival of request R1 or R2(résults in a transition

switches it state F.
other hand, crossing a transition takes place, by convention, in zero time.
Simple actions

actions can be associated with each transition, corresponding either

transmlission of requests or to the execution of local actiens.

They 3
descrif

3.6.4
The ¢
associ

the tra

A coro
same i

In the
with th

4 AL

4.1

re materially represented by a triangle, labelled with the name of the request of
tion of the executed action.

Conditions
ossing of a transition can congcern a condition. In this case, the oriented
nsition.

llary of this representation allows defining choices for crossing a transition fr
nitial state.

to the

of the

graph

bted with the representation, shows a condition associated with the arc which pr¢cedes

bm the

same way as for.a simple transition, the transmission of an action can be ass¢ciated

b crossing ofwa eonditional transition.
)stract (syntax of data type

Data abstract syntax specification

This present standard uses the following terms defined in the abstract syntax number 1 (

ASN1)

411

. Different or added definitions are the following :

Boolean

A Boolean value is encoded on an octet all of whose bits are null for FALSE; any other
combination means TRUE.

Example of notation of the type:

Response::= BOOLEAN

Example of value notation and encoding:

Response value::= TRUE
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value is encoded, e.g., FFh or 6Dh.

4.1.2 Integer

The INTEGER value is encoded as a sequence of M octets describing a binary number:

e either as a complement of 2 if the values can be positive and negative: the most and least
significant bits are respectively bit 8 of the first octet and bit 1 of the last octet. Bit 8 of the
first octet represents the integer sign. If the size is the number of bits of the integer (i.e.,
size=M*8), the value of the integer is between -2**(size-1) and +2**(size-1)-1;

Example of notation of the type:

Signed8f:= INTEGER (-128..127)
Example of value notation and encoding:

integer $igned8::= -128

integer i encoded: FFh.
e or ps an absolute value if the values are all positive or all negative: the most ang least
sighificant bits are respectively bit 8 of the first octet and bit 1. of'the last octet. If the size
is fhe number of bits of the integer (i.e., size=M*8), the value_of the integer is betjveen -
2**(size) and +2**(size)-1.

Example of type notation:

Unsignefd8::= INTEGER (0..255)
Example of value notation and encoding:

integer Wnsigned8::= 255
integer is encoded: FFh.

4.1.3 Bit string

The vdlue of BIT STRING is encoded on a sequence of M octets; the first bit of the|binary
string Js aligned with bit 8 of the least significant octet of the sequence of octets and its
number is zero. The number of unused bits shall be between bit 1 and 7 of thg most
signifigant octet of the sequence of octets. The true value of a bit of the bit string takes the
binary value 1; unused bits can take the value 0 or 1.

Example of notation-of the type:

Bitstringf:= BITSSTRING SIZE(32)
Exampledef value notation and encoding:

binaryvalue Bitstring::= '5F291CDO0'H
binary value is encoded: 5Fh 29h 1Ch DOh
4.1.4 Octet string

The value of OCTET STRING is encoded on a sequence of M octets; the first octet of the
OCTET STRING is aligned with the least significant octet of the sequence of octets.

Example of type notation:
OctetString::= OCTET STRING SIZE(4)

Example value notation and encoding:
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octetvalue OctetString::= '5F291CDO0'H
octetvalue is encoded: 5Fh 29h 1Ch DOh.

4.1.5 Sequence (sequence or sequence of)

SEQUENCE or SEQUENCE OF encoding is the juxtaposition of the element encoding which
comprise it.

Example of type notation:

INFO1::= SEQUENCE {name String, ok BOOLEAN}

String::4 OCTET STRING SIZE(5) --string of 5 octets
Example of value notation and encoding:

value INFO1::= {name "SMITH", ok TRUE}
value ip encoded as shown in Table 1.

Table 1 — Example of encoding of a SEQUENCE

0006h 53h 4Dh 49h 54h 48h FFh
SEQUENCE length ["S" "M" "l "T" "H" TRUE

The top line represents the encoding proper and the bottem line describes what is encofled:

Example of type:

INFO2::# SEQUENCE OF date

date::= PCTET STRING SIZE (8) --YYYYMMDD

Example of value notation and encodings

value INFO2::= { { date "19571111"}, {dat&\"49590717"}}

value ip encoded as shown in(Table 2.

Table:2'- Example of encoding of a SEQUENCE OF

In each row pair, the top line represents the encoding
what is encoded. Each table is read from left to right.

4.1.6

The encoding of CHOICE is the encoding of the possibility selected in this CHOICE.

Choice

Example of type notation:

proper and the bottom line describes

00h 10h

number of octets

31h 39h 35h 37h 31h 31h
Il1 " ll9ll Il5ll Il7ll ll1 n Il1 "
31h 31Th 31h 39h 35h 39h
Il1 " ll1 n Il1 " Ilgll ll5ll Ilgll
30h 37h 31h 37h

IlOll ll7ll Il1 " Il7ll
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INFO::= CHOICE {name [0] String, age [1] Unsigned8}
String::= OCTET STRING SIZE(5) --string of 5 octets
Unsigned8::= INTEGER (0..127) -- unsigned 8 bit integer
Example value notation and encoding:

value INFO::= {name "SMITH"}

value is encoded as shown in Table 3.

Table 3 — Example of encoding of a CHOICE

80h 53h 4Dh 49h 54h 48h

ngon npAY nn nTn npgn
T TV T T T

D
D
-
b

The top line represents the encoding proper and the bottom line describes what is;'encofled:

4.1.7 Null

No corltent encoding is associated with the null element.
Identification encoding is possible if NULL is a possibility of a chaice (Cf. section 10.1.2.5.2).
Example of notation of the type:

Type-Rdom::= SEQUENCE {
numper Unsigned8,
perspn CHOICE {
name [0] String,
default [1] NULL --room not in use

}
}

Unsignef8::= INTEGER (0..127)
String::q4 OCTET STRING SIZE(12)
Example of value notation and encoeding:

value-R¢om Type-Room::= {number 30h, person { default NULL}}
value-Room is encoded 0002h 30h 81h

Length encoding istcompulsory if NULL is optional (in this case, the length is necgssarily
equal fo zero).

4.1.8 Object identifier

Encoding.is comprised of an ordered list of encoding of concatenated sub-identifiers.

Every sub-identifier is represented by a sequence of one or more octets. Every octet is
encoded as follows.

e Bit 8 of each octet indicates that it is the last in the sequence.

e Bit 8 of the last octet is on one.

e Bit 8 of each previous octet is on zero.

e Bits 7 to 1 of the octets in the sequence collectively encode the sub-identifier, knowing
that:

Bits 5, 6 and 7 are zero.

e Bits 1 to 4 are used to encode each digit of each sub-identifier. Encoding occurs in the
form of an unsigned binary number.
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Example: {iso standard 9506 part(2) mms-general-module-version1(2)} is encoded as shown

in Tabl

In eac
is encg

41.9

The ke

4.2

e 4.
Table 4 — Example of encoding of an object identifier
81h 80h 09h 05h 00h
"iso" "standard" |9 5 0
86h 82h 82h
6 part(2) mms...(2)

ded. éach table is read from left to right.

Default

yword DEFAULT is ignored.

FAL PDU abstract syntax

This séction illustrates the FER encoding rules specified in thespresent standard, by s

the reg

PDU::=
req [(
rep [1

PDUrep
invok
Resp

Respong
statug
getpr

GetProg

pi_|
list]
mnj
rey
mg
exq

}
PiState:

Unsigne|
ListOfOl

Identifie

resentation in octets of an element defined in FIELDBUS ASN.1.
CHOICE {
] IMPLICIT PDUreq,
] IMPLICIT PDUrep, ....
:= SEQUENCE {
e|D Unsigned32,
nse }
e:;:= CHOICE {
[0] IMPLICIT StatusResponse, ...
g [45\IMPLICIT GetProgramlinvocationAttributesResponse, ...}
FramlInvocationAttributesResponséii= SEQUENCE {
state [0] IMPLICIT PiState,
OfDomainld [1] IMPLICIT ListOfObjectld,
sdeletable [2] IMPLICIT BOOLEAN,
sable [3] IMPLICIT BOOLEAN,
nitor [4] IMPLICIT BOOLEAN,

cutionargument [5] IMPLICIT OCTET STRING OPTIONAL

= Unsigned8
08::= INTEGER (0..127) --8 bit unsigned integer
jectld::= SEQUENCE OF Identifier

[*=Unsigned16

s what

howing

Unsigned16::= INTEGER (0..32767) --16 bit unsigned integer
Unsigned32::= INTEGER(0..2147483647) --32 bit unsigned integer

The regi

strated value is:

{ rep {invokelD 1,
getprog { pi-state 8,
listOfDomainld { {1024}, {1025}, {1026}, {1027} },
mmsdeletable TRUE,

reusa

ble FALSE,

monitor TRUE,
executionargument "ARGUMENT"}

}

Its representation is as follows: octet encoding is described using the two-line tables below in
which the top line represents the encoding proper and the bottom line describes what is
encoded. The tables are read from left to right. See Table 5 for details.
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81h 00h 00h 00h 01h ADh

rep invokelD |(32b ... ...) getprog

08h 00h 08h 04h 00h 04h 01h

pi-state number of octets | 1024 (16 b) 1025 (16b)

04h 02h 04h 03h FFh 00h FFh 00h
1026 (16b) 1027 (16b) TRUE FALSE TRUE number
08h 41h 52h 47h 55h 4Dh 45h 4Eh

Of OCt 3.tS llAlI IIRII llGll llUll IIMII llElI llNIl
54h

llTll

5 Transfer syntaxes

5.1 Compact encoding

The emcoding rules applied to the PDU type values represented by using the ASN{l (ISO
8824) abstract notation syntax, yield the transfer syntax.

In the [MPS environment, the values associated with{the PDU types, are globally encoded

accordjng to the encoding rules of ASN1 (ISO/IEC 8825), with some restrictions.

The erjcoding rules which yield the MPS transfer syntax associate a set of octets with gach of

the different PDU types.

This og¢tet sequence comprises three eomponents:

e idefntification

e sizp

e contents.

In the

themseglves in Identification, Size, Contents.

NOTE

The organization of an encoding level corresponds to that of the ISO/IEC 8825.

n the case of a CompactValue type PDU, the encoding has only one level.

general casel the encoding rules permit contents which are recursively stryctured

Encoding structure is shown in Figure 2.

The following restrictions on the encoding relative to the MPS standard apply:

Identification Number of Content
byte content bytes bvtes

Figure 2 — Encoding of a CompactValue

The Identification is encoded on 1 octet.
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The Contents is encoded on a maximum of 126 octets.

5.2 Data type encoding
5.2.1 MPS ASE FAL PDU data types
5.21.1 Summary

The specification of the protocol provides a set of communication rules expressed in terms of
data interchanges and procedures that shall be supported by the application entities.

AL TYPE 7conformance is based on the compliance to these communication rules which are
guidelipes for conformance testing in order to achieve interoperability.

This prlotocol specification consists of:
e theg description of the various protocol data units (PDU) interchanged betwegen the

communicating entities. This description is affected by use of an abstract syntax.
e eng¢oding rules which transform the abstract syntax into transfer syntax.

e theg description of the protocol procedures in terms of interactions between the pripmitives
of ¢ach of the application services and the associated data link“service primitives.

NOTE |n the MPS environment, there is no direct interaction between a producer application entity and a
consumer entity during the interchanges associated with a service primitive.

The specification of A_PDUs in the MPS environment is performed with a notation defined
independently from the encoding. This notation caenstitutes the abstract syntax.

The alfstract syntax is subsequently transformed by a set of encoding rules which are applied
to the yarious types of A_PDU. These encoding rules yield the transfer syntax.

The cqgnjunction of the abstract syntax and the encoding rules specifies the content|of the
octets jnterchanged between application entities by using the data link services.

NOTE [The actual representation at the interface between the user and an application entity is out of the $cope of
this starjdard and is implementation dependent.

5.2.1.2 Syntax notation

The specification of\the different A_PDUs associated with the MPS services is performé¢d with
the abstract notation syntax ASN1 defined in the ISO/IEC 8824.

All the| ASN1\definitions of this standard are part of the module: " AL TYPE 7 - -MPS-{I ". All
the gramimar elements which constitute the Part5-3-MPS-1 module correspond to ttl\e first
version-o-MPRS-

Declaration of the AL TYPE 7 - -MPS-1 module:
AL TYPE 7 - -MPS-1 DEFINITIONS:= BEGIN

NOTE In order to meet the requirements of the ASN1 notation, all the keywords of the language are written in
capital letters and the final symbol names begin with a capital letter. Furthermore, all the grammar items existing in
this standard which take part in the definition of the AL TYPE 7 - -MPP-1 module are outlined with a double line
before and after them.

General quote: The present standard specifies the value of each octet of an encoding by the
sentences 'the most significant bit' and 'the least significant bit'. The bits of an octet are
numbered from 8 to 1: bit 8 is 'the most significant bit' and bit 1 'the least significant bit'. This
encoding is summarized in Figure 3.
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bit Bit 1

|/

first octe_t‘_»” ” | |<_ last ctet
4

most ‘igmi icAn it lerapt sign fita t bi t

Figure 3 — Organisation of the bits and octets within a PDU

5.21.3 Simple predefined types

The PIPU specification uses simple predefined types.

Some gimple types are predefined by means of a statement that defines“limits for thege type
values

Unsigned4 ;= INTEGER -- values limited between 0 and 15

Unsigned8 1= INTEGER -- values limited between 0 and 255

Unsigned16 ::= INTEGER -- values limited between 0 and 65535

Symbol |::= Visible String -- number of characters lifited between 0 and 16

In the MPS environment the variable names, the access names, the type names and the list
names|are described as a combination of 16 character maximum length.

The characters belong to the set defined for<the 'visible string' type of the ASN1 (ISO 8824)
syntax|notation.

In this [set, the following characters are, permitted:

Capital letters (A..2)
Letters (a..z)

Digits (0..9)

Underscore ()

Currenc} symbol ($)

The 'space' character is not permitted.

Stringd may_not begin with a number.

The 'Unsigned16', 'Unsigned8' and 'Unsigned4' types are used in this standard to describe the
limits of the maximum values of the MPS types.

5.21.4 PDU Types
5.2.1.4.1 Top Level Definition

The PDUs specified in the MPS environment convey the information associated with Variable
objects. The PDU type used depends directly on the value of the Construction and A_Name
attributes of the instance of the Type constructor associated with the variable and is
summarized in Table 6.
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Table 6 — MPS PDU types

Construction PDU type
SIMPLE CompactValuePDU
ARRAY CompactValuePDU
STRUCTURE CompactValuePDU
PREDEFINED A_Name = K_DVAR VariableDescriptionPDU
A_Name = K_DACCESS AccessDescriptionPDU
A_Name = K_DTYPE TypeDescriptionPDU
A_Mamn = I(_I'\I IST | iefl‘\ner\ripfinnDnll
EXPLICIT ExplicitPDU

The erncoding of values of these different kinds of PDU uses the transfer syntax ass¢ciated
with AEN1 part 2 (ISO 8825). Nevertheless, array compacting and compressing rules fan be

implemented to optimize the flow on the bus.
NOTE [These compacting rules allow the representation of structured type variables by using an octet strir|g.

Specification of PDU type used in MPS:

MPS-pdp:: = CHOICE

{
CompactedVariableValue [APPLICATION 0] IMPLICIT CompactValuePDU,
ExplfcitVariableValue [APPLICATION 1] IMPLICIT ExplicitPDU,
VarigbleDescription [APPLICATION 2] IMPLICIT VariableDescriptionPDU,
Accg¢ssDescription [APPLICATION 3] IMPLICIT AccessDescriptionPDU
TypgDescription [APPLICATION4] IMPLICIT TypeDescriptionPDU,
ListPescription [APPLICATION\5] IMPLICIT ListDescriptionPDU,
extepsions [APPLICATION 6] ANY

}

NOTE [The [APPLICATION 7] to [APPLICATION-15] type PDUs are reserved by this standard for p future

definitiop of other PDU types. The [APPLICATION 16] to [APPLICATION 30] type PDUs are reserved for thle use of
the NetWork Management standard. Moreover,.the ANY type PDU is used to allow the future definition of afiditional
PDU types in companion standards.

5.2.1.4.2 VariableCompactValue PDU
5.2.1.4.2.1 General
This PDU represents.the variable value of SIMPLE, STRUCTURE or ARRAY constfuction

type, gnd optionally\the associated production status. These types are used for variaples of
NORMRAL or SYNCHRONIZATION class.

The PIDU,of CompactValuePDU type is represented by using the OCTET STRING type:

Compact-value-pdu:: = OCTET STRING
-- The total length of the PDU shall not exceed 128 octets.

NOTE The fields of this PDU permits encoding of the following attributes in the MPS application layer objects.
See Table 7.

Table 7 — Fields of a CompactValuePDU

Field Class Attribute

Compact_value_PDU Variable Public value

Transmitted status value

The ASN1 OCTET STRING type will be then encoded under the ASN1 (ISO 8825 standard)
rules as specified in the chapter concerning the transfer syntax.
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NOTE The representation of a MPS variable under an ASN1 OCTET STRING type is only possible considering
the following restrictions.

e Producers and consumers of the variable have a prior knowledge of the MPS type of the
variable, and do not need to transmit the type description with the value of the variable.
The knowledge is available by access to the description variable and description type
variables.

e The type of the variable has a fixed length and has no conditional or optional fields.

The representation of the public value associated with a variable by using compacting rules is
performed from the first content octet of the CompactValuePDU.

The r-\nlnrd-inn atotiuc ara raneracantad ~n th A oot Attt b an thio At 1o o
p PO O CToUTT Stato S ar o o pPTroc St o T TaStT OCTC T wWiTC T tr o~ OpPtioTT 1o~ oC

The PDU's length octet value represents the octet count used to encode the variablg value
and the¢ production status octet when it exists.

The representation of the production status on this octet is performed as, folfows.

e The refreshment status is encoded on bit 1. This bit is set to,.'™ when the refreshment
staftus is 'TRUE', and '0' when it is '"FALSE".

e The punctual refreshment status is encoded on bit 2. This bit is set to '1' when the
pumctual refreshment status is 'TRUE', and '0' when it is 'FALSE".

e The bits 3 to 8 are reserved.

The erjcoding of a given variable is represented with a‘constant number of octets derivgd from
the typle specification of this variable.

5.2.1.4.2.2 BOOLEAN value encoding rule

The bdolean encoding is performed on a.single octet.
If the Value is

FALSE: the octet is gg1¢g

TRUE: the octet maystake any value different from zero chosen by the producer enfity.
5.2.1.4.2.3 INTEGER value encoding rule
The encoding ofyan integer value is performed on one or several octets. The maximum

number of octetsis fixed by the maximum size authorized for the INTEGER type, tha{ is, 32
octets.

The npumber of octets used for encoding an INTEGER tvype corresponds to
E[(e-1)/8] + 1 where E is the integer part, and e the value of the size attribute associated with
this type.

The content octets shall be a two-complement binary number equal to the integer value and
be composed of bits 8 to 1 of the first octet, followed by bits 8 to 1 of the second octet,
followed by bits 8 to 1 of each following octet, up to and including the last octet of the
contents.

NOTE The value of a twos-complement binary number is derived by numbering the bits of the content octets,
starting from bit 1 of the last octet and ending at bit 8 of the first octet. Each bit is assigned a numerical value of

2”'1, where n is the bit position within the numbering sequence. The value of the twos-complement binary number
is obtained by adding the numerical values assigned to each of the bits set to '1' (except for bit 8 of the first octet)
from which the signed value from bit 8 of the first octet. is derived. The sign is negative when bit 8 of the first octet
is set to '1".
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5.2.1.4.2.4 BITSTRING value encoding rule

The encoding of a bitstring value is performed on one or several octets as shown in Figure 4.

The m

aximum number of octets is fixed by the maximum size authorized for a BITSTRING

type, that is, 32 octets.

The number of octets used for encoding a BITSTRING type corresponds to E[(e-1)/8] + 1

where

E is the integer part and e the size of this type.

The bits of the bit string, starting from the first bit and ending at the last bit, shall be placed in
sequence and in this order:

e in

e in

e then in bits 8 to 1 of each following octet,

e foll

The unused bits of the last octet have a value chosen by the producenentity.

5.2.1.4.2.5 UNSIGNED value engoding rule

The e
maxim
that is
E[(e-1
this tyg

The co
8 to 1

each following:octet, up to and including the last octet of the contents.

NOTE

its 8 to 1 of the first octet for the first 8 bits of the string,
its 8 to 1 of the second octet for the 8 following bits,

owed by as many bits of the final octet as necessary always starting.with bit 1.

1st octet

bit)/_\bit 8 bit 8 it 8

.

First element of the bitstring

Figure 4 — Encoding of a Bitstring

ncoding of an unsigned.integer value is performed on one or several octets. The
m number of octets is~fixed by the maximum size permitted for an UNSIGNED type,
32 octets. The numberof octets used for encoding a UNSIGNED type correspgnds to
/8] + 1 where E is«<the integer part and e the value of the size attribute associat¢d with
e.

ntent octetstshall be a binary number equivalent to the integer value, composed|of bits
of the first\octet, followed by bits 8 to 1 of the second octet, followed by bits 8 to 1 of

Th'e/value of a binary number is obtained by numbering the bits of the content octets, starting fron] bit 1 of

the last
position

oy <l H dloit O tloa ficol PO = foloid i H ol H ! ! £on-1 Ia the bit
ottt ant entmg—at oo Ot the M ST ottt —ac ot IS—aSStgntt—aomercarvarae o= S wiretrem1sS e DI

within the numbering sequence.

5.2.1.4.2.6 OCTETSTRING value encoding rule

The encoding of an OCTETSTRING value contains zero, one or several content octets whose
value is equal to that of the data value octets, in the same sequence as they are placed in the
data value, the most significant bit of a data value being aligned with the most significant bit

of a oc

tet of the contents.

The number of octets used for encoding an OCTETSTRING type corresponds directly to the

numbe

r of terms of this string within the limit of 126 octets.
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5.2.1.4.2.7 VISIBLE STRING value encoding rule

The value of a visible string is composed of a string of characters from the set specified in
ISO 8824. Each of the characters of this string is encoded in one octet.

The number of octets used for encoding a VISIBLE STRING type corresponds directly to the
number of elements of the string within the limit of 126 octets.

5.2.1.4.2.8 GENERALIZED TIME value encoding rule

The encoding of the value is performed in the same manner as a 14 character VISIBLE
STRING value.

The generalized time (specified in 1ISO 8824) is characterized by a specificchumber of
characters encoded on octets.

The ggneralized time is a juxtaposition of characters in the following sequgnce:

o igits for the year
igits for the month
igits for the day

igits for the hour

°
N N N N &

igits for the minutes

e 2 digits for the seconds.

The firpt octets are those including the encoding-of the year.
The ggneralized time expresses directly a lgeal time.

5.2.1.4.2.9 FLOATING POINT value encoding rule

The encoding of a floating pointCvalue is performed on 4 or 8 octets according to the size
attribufe corresponding to single‘or double precision.

1 bib 8 bits 23 bits
Single precigsion Sign Exponent Mantissa
MSB LSB MSB LSB
1 bit 11 bits 52 bits
Doyl sSian L Iﬂ nent Manitd o
precision
MSB LSB MSB 1SB

Figure 5 — Encoding of a Floating point value
The presentation formats defined in IEC 60559 are shown in Figure 5.

The content octets contain the sign, the exponent and the mantissa in the previous order
starting from the first to the last octet.

In all cases the sign is encoded by using bit 8 of the first octet. It is followed by the the
exponent starting from bit 7 of the first octet, and then the mantissa starts from bit 7 of the
second octet for the simple precision and from bit 4 of the second octet for the double
precision.
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coding of the mantissa value and the exponent value is described in IEC 60559.

5.2.1.4.2.10 BINARY TIME value encoding rule

The encoding of a binary time value is performed on a number of octets defined by the size,
and describes a number of elementary time units. The value of the elementary time unit
depends on the selected size.

The content octets contain a binary value equivalent to the binary time value, and composed
of bits 8 to 1 of the first octet, followed by bits 8 to 1 of each following octet, up to and
including the last octets of the contents.

NOTE

and end
position

5.2.1.4.2.11 BCD value encoding rule

The B
value

Each |
within

5.2.1.4.2.12 Structure encoding rule

The en
a conc

The e
appeal

The v3

The vdlue associated with the secondfield is encoded in the following octets, and so or

the las

The binary value is obtained by numbering the bits of the content octets, starting from bit 1 of the |

ng at bit 8 of the first octet. Each bit set to '1' is assigned a numerical value of 2”'1, where 'n"i
within the numbering.

CD encoding is performed on one octet. The binary value associated with th
s encoded on bits 1 to 4 of the octet and obtained by starting"from bit 1 up tq

it set to '1' is assigned a numerical value of 2”'1, where nCis the position of
he octet.

coding of a structure type involves the encoding.rules of each of the simple typ
ptenation rule of the types composing this structure.

hcoding of the various types composing a structure are juxtaposed in or
ance within the structure.

lue associated with the first structure field is encoded in the first octets of the ¢

t field of the structure.

Consider the following type tree:

hst octet
5 the bit

e BCD
bit 4.

the bit

es and

der of

bntent.
, up to

Representation within the octets of the contents:

\al V2 V4 V6 v7 V5 V3

Figure 6 — Encoding of a structure
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A structure can comprise several levels of abstraction; in this case, the encoding juxtaposition
of the values associated with the various fields is performed by a first in depth traverse over
the type tree associated with the structure as shown in Figure 6.

5.2.1.4.2.13 Array encoding

The array encoding involves the encoding rule of a simple type and a concatenation rule of
the elements which compose the array.

The encoded values of the array elements are juxtaposed in the statement sequence of the
array: these elements may be of simple, structure or array type.

The firgt array element is contained in the first octet of the content octets.

The afray types may be optionally specified with optimisation rules of the” assgciated
encodinhg.

These [optimisation rules do not preclude a partial access to an array.€lement and preserve
the intggrity of the handled data.

5.2.1.4.2.14 Compacted encoding rule for a BOOLEAN array

The ndrmal encoding of a BOOLEAN array type value uses‘one octet for each elemen{ of the
array.

The cdmpacted encoding of a BOOLEAN array typé.value is performed using one octg¢t for a
set of ¢ight booleans.

Thus, the content octets used for encoding\a compacted BOOLEAN array are organiged as
shownlin Figure 7.

Bit 8, containing the eighth boolean

r Bit 1, containing the first boolean

L First byte

Figure 7 — Encoding of a Boolean array

In the compacted encoding of a boolean array, a boolean value is 'TRUE' when the
corresponding bit is set to '1".

Every compacted boolean array is encoded using a number of octets equal to E[(e-1)/8] + 1
where E is the integer part and e is the number of elements of this boolean array.

5.2.1.4.2.15 Compacted encoding rule for a BCD array

The normal encoding of a BCD array type value uses one octet for each element of the array.

The compact encoding of a BCD array type value is performed by using one octet for a pair of
BCDs.
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Thus, within the content octets used for encoding a compacted BCD array, bits 8 to 5 of the
first octet contain the first BCD of the array, and bits 4 to 1 of the first octet contain the
second BCD of the array, and so on up to the last BCD of the array.

The binary value associated with the value of the first BCD of a octet is obtained by starting
from bit 5 up to bit 8: each bit is assigned a numerical value of 2N-5 where n is the position of

the bit within the octet.

The binary value associated with the value of the second BCD of a octet is obtained by
starting from bit 1 up to bit 4: each bit is assigned a numerical value of 2”'1, where n is the

position of the bit within the octet.

5.2.1.J.3 ExplicitVariableValue PDU

The Explicit PDU type PDU allows the representation of the values of the variables for

the typle construction is EXPLICIT.

This PPU supports variable values which are not of constant length.

ExplicitfDU::= CHOICE

{
array
structure
boolepn
bitStr{ng
integgr
unsighed
floating
octet$tring
visibleString
generalizedTime
binaryTime
bcd

}

[0] IMPLICIT SEQUENCE OF ExplicitPDU,

[1] IMPLICIT SEQUENCE OF ExplicitPDU,
[2] IMPLICIT BOOLEAN,

[3] IMPLICIT BITSTRING,

[4] IMPLICIT INTEGER,

[5] IMPLICIT INTEGER,

[6] IMPLICIT OCTET'STRING,

[7] IMPLICIT OCTET STRING,

[8] IMPLICIT@ETET STRING,

[9] IMPLICIT\OCTET STRING,

[10] IMPLICIT OCTET STRING,

[1] IMPUICIT INTEGER

The tofal length of the PDU shall not'exceed 128 octets.

5.2.1.44 VariableDescription PDU

This PPU represents thewvalue of the variables whose type is K_DVAR. This type is u

the description variables.

VariablePescriptionPBU.*:= SEQUENCE
{

FixedPescription

varialpleName
resynchronisationReference

[0] IMPLICIT Description,

-- predefined type specified hereafter

[1] IMPLICIT Symboal,

[2] IMPLICIT ObjectReference OPTIONAL,

which

sed for

productiomPeriod
synchronisationReference
ProductionSlot
punctualSynchroReference
listReference

otherDetails
vendorinformation

}

3P I T Umsigrmedt6-OPTONAL;
[4] IMPLICIT ObjectReference OPTIONAL,
[5] IMPLICIT Unsigned16 OPTIONAL,
[6] IMPLICIT ObjectReference OPTIONAL,

[7] IMPLICIT ObjectReference OPTIONAL,

[8] IMPLICIT ANY OPTIONAL,
[9] IMPLICIT OCTET STRING OPTIONAL

The total length of the PDU shall not exceed 128 octets. See Table 8.

NOTE The fields of this PDU permits encoding of the following attributes in the MPS application layer objects.
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Table 8 — Fields of a VariableDescriptionPDU

Field Class Attribute

FixedDescription Variable Identifier

Network Period

Class

Consistency Variable
Significiant Status
Reference Type Constructor

Variable Name Variable A_Name
ResynchronizationReference Resynchronization in Production Reference (Synchronization)
Variable
ProductionPeriod Refreshment Production Variable
SynchronizationReference Refreshment Reference (Synchronization)
Variable
ProdugctionSlot Punctual Refreshment Production Time Slot
PunctpalSynchroReference Punctual Refreshment Reference (Synchronization)
Variable
ListRgference Variable Reference Variabl€ List
The type description of this PDU uses the Description type which contains the non ojptional
part of|constant size of this PDU.
Description:: = OCTET STRING -- Size fixed to 7 octets
Octet gemantics:
octets|1 + 2: Described variable identifier
(Most significant bit of the identifier in bit 8 of the first octet and least significant bit in bit 1 of
the se¢ond octet)
octets|3 + 4. Network period
(Most |significant bit of the network™period in bit 8 of the first octet, in multipleg of 1
millisegond; a 0 value indicates an aperiodic variable)
octet §: Bit 8,and 7: Variable class
00: NORMAL
01: SYNECHRONIZATION
10: DESCRIPTION
Alhthe other combinations are reserved
Bit-6: Sub-class of a synchronization variable
1: Consistency variable
0: Synchronization variable but not consistency variable
Bits 5 and 4: Significant status
00: no significant status
01: significant refreshment
10: significant punctual refreshment
11: significant refreshment and punctual refreshment
Bits 3 to 1 reserved.
octets 6 + 7: Type reference

(encoded on 16 bits by using the description variable identifier of this type. The
most significant bit is bit 8 of the octet 6 and the least significant one bit 1 of the

octet 7)

The type description of this PDU uses the non terminal grammar element ObjectReference
referring to variables, lists and types by means of the identifier of the associated description
variable. These identifiers are encoded on two octets: the most significant bit of the identifier
is encoded in bit 8 of the first octet and the least significant one in bit 1 of the second octet.
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ObjectReference::= OCTET STRING -- Size fixed to 2 octets

The ANY types included in the definition of the PDU, as well as the reserved bits within this

PDU, used to support, the description complements specified elsewhere.

Moreover, optional octet strings permit, insertion of vendor specific information into this PDU.

5.2.1.4.5 AccessDescription PDU

This PDU supports the variable value whose type is K DACCESS. This type is used for the

access description variables. See Table 9.

Access[JescriptionPDU .= SEQUENTE

{

accegsName [0] IMPLICIT Symbol,
rootR}ference [1] IMPLICIT ObjectReference,
accegsPath [2] IMPLICIT SEQUENCE OF CHOICE
{
structureFieldName [0] IMPLICIT Symbol,
arrpyElementindex [1] IMPLICIT Unsigned8
} OPTIONAL
otherDetails [3] IMPLICIT ANY OPTIONAL,
vendgrinformation [4] IMPLICIT OCTET STRING OPTIQNAL
}
NOTE [The fields of this PDU permits encoding of the following attributes in_the MPS application layer objdcts.
Table 9 — Fields of an AccessDescriptionPDU
Field Class Attribute
Acceds Name Access A_Name
Root Reference Access Reference Variable
Access Path Type Constructor Field Name
The ANY types include description complements specified elsewhere in the definition| of the
PDU.
Moreoyer, optional octet strings pefmit insertion of vendor specific information into this PDU.

5.2.1.4.6 TypeDescriptionPDU

This PPU supports thevariable value whose type is K DTYPE. This type is used for th

description variables.

e type
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TypeDescriptionPDU :: = SEQUENCE

typeName
typeDescription
{

—34 —

[0] IMPLICIT Symbol,
[1] CHOICE

array [0] IMPLICIT SEQUENCE

{
compressed [0] IMPLICIT BOOLEAN DEFAULT FALSE,
dimension [1] IMPLICIT Unsigneds8,
elementReference [2] IMPLICIT ObjectReference

2

structure [1] IMPLICIT SEQUENCE OF SEQUENCE
fieldName [0] IMPLICIT Symbol OPTIONAL,

fieldTypeReference

[1] IMPLICIT ObjectReference

-- simple Size Type Class
boolepn [2] IMPLICIT NULL, -- BOOLEAN
binaryString [3] IMPLICIT Unsigned8, -- BITSTRING

integér [4] IMPLICIT Unsigned8, -- INTEGER

unsighed [5] IMPLICIT Unsigned8, -- UNSIGNED

floatingPoint [6] IMPLICIT BOOLEAN, -- FLOATING POINT

octet$tring [7] IMPLICIT Unsigned8, -- OCTET STRING
visiblgString [8] IMPLICIT Unsigned8, -- VISIBLE STRING

univefsalTime [9] IMPLICIT NULL, #< UNIVERSAL TIME
binaryTime [10] IMPLICIT Unsigned4, 5~ BINARY TIME
bcd [11]  IMPLICIT NULL, -- BCD

predgfined [12]  IMPLICIT NULL,

expligit [13] IMPLICIT NULL,

h
otherPetails
vendgrinformation

}

[2] IMPLICIT ANY OPTIONAL,
[3] IMPLICIT OCTET STRING OPTIONAL

-- The fotal length of the PDU shall not exceed 128 octets. See Table 10.

61158-6-7 © IEC:2007

NOTE [The fields of this PDU permits encoding of the folléwing attributes in the MPS application layer objgcts.

Table 10 — Fields_ of a TypeDescriptionPDU

Field Class Attribute
TypeName Type€onstructor A_Name
Compyressed TypeConstructor Compressed
Dimernsion TypeConstructor Dimension
ElemgntReference TypeConstructor TypeConstructor
FieldName TypeConstructor FieldName
FieldTlypeReference TypeConstructor TypeConstructor
BinaryString TypeConstructor Size
Integqr TypeConstructor Size
Unsigped TypeConstructor Size
FloatipgPoint TypeConstructor Size
Octet$tring TypeConstructor Size
Visiblg¢String TypeConstructor Size
BinaryTime TypeConstructor Size

The ANY types include description complements specified elsewhere in the definition of the
PDU.

Moreover, optional octet strings permit insertion of information specific to the vendors into this
PDU.

ListDescription PDU

This PDU supports the variable value whose type is K_DLIST. This type is used for the list
description variables.
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ListDescriptionPDU ::= SEQUENCE
{
listName [0] IMPLICIT Symboal,
variableReferencelList [1] IMPLICIT ListComponents,
inconsistencyDetection [2] IMPLICIT Unsigned8 OPTIONAL,
-- OUNDEFINED
-- 1PERMANENT
-- 2PERMANENT
-- The other values are reserved
synchronizationReference [3] IMPLICIT ObjectReference OPTIONAL,
consistencyVariableList [4] IMPLICIT ListConsistencyVariables OPTIONAL,
recoveryPeriod [5] IMPLICIT Unsigned16 OPTIONAL,
otherDetails [6] IMPLICIT ANY OPTIONAL,
vendorinformation [7] IMPLICIT OCTET STRING OPTIONAL

}
-- The fotal length of the PDU shall not exceed 128 octets. See Table 11.

NOTE [The fields of this PDU permits encoding of the following attributes in the MPS application layerobjgcts.

Table 11 - Fields of a ListDescriptionPDU

Field Class Attribute
ListName VariableList A_Name
VaripbleReferencelList VariableList List of Reference ConsumedVariable
IncqnsistencyDetection VariableList InconsistencyDetéction
SynghronizationReference VariableList Reference (Synchronization)Variable
ConsistencyVariableList VariableList List of Referénce (Consistency) Variable
RecjpveryPeriod VariableList RecoveryPériod

The type description of this PDU uses the non terminal grammar element 'listComponents’
which gefines the representation format of the references to the variables which compagse the
describped list.

ListComponents ::= OCTET STRING -- The size of this string depends on that of the list.

Each yariable name which comprise thislist is encoded on two octets of this octet|string,
starting from the first two octets up to-the last two octets within the size limits provided |by this
PDU. The list variable names are represented on two octets in a unique way by meang of the
identifier of the description variable associated with each variable of this list. The most
signifidant bit of the identifier is encoded in bit 8 of the first octet, and the least significgnt one
in bit 1| of the second octet.

The {ype description—/ of this PDU uses the non terminal grammar element
'listComsistencyVariables' which defines the representation format of the references|to the
consisfency variables associated with the variable list in the case of the operation|of the
spatiallconsistency mechanism.

ListCongistencyVariables::= OCTET STRING -- size relative to the number of application entities involved |in the
spatial donsistency.

Each consistency variable name, which takes part in the elaboration of the spatial consistency
of this list, is encoded on two octets of this octet string, starting from the first two octets up to
the last two octets within the size limits provided by this PDU. The consistency variable
names are represented on two octets in an unique way by means of the identifier of the
description variable associated with each consistency variable.

The most significant bit of the identifier is encoded in bit 8 of the first octet, and the least
significant one in bit 1 of the second octet.

5.2.1.4.7 PDU Extensions

The ANY types include description complements specified elsewhere in the PDU definition.

For, all the grammar elements participating in the definition of the module being defined, it is
necessary to declare the end of this module.
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END  -- End of the module AL TYPE 7 - -MPS-1
5.2.2 MCS AR ASE AL PDU types
5.2.21 Coding rules

All MCS PDUs contain a whole number of octets. The octets of a PDU are numbered from 1 to
a maximum of 256 for the longest PDUs. These octets are transmitted via the bus in order
from the first octet to the last. Each of the octets of a PDU has bits numbered 1 to 8, where bit
1 is the least significant and bit 8 the first transmitted on the line. Finally, when a number of
consecutive octets represents a binary number, the least significant octet contains the most
significant value.

In the|following figures, the least significant number octets are always on the. lef{ when
represented horizontally, and at the top when represented vertically. Also, the bits;ih g octet
are always represented with bit 8 on the left and bit 1 on the right.

5.2.2.2 Structure of the PDUs
5.2.2.2.1 Top Level Definition
As a general rule, all MCS PDUs consist, in order, of:

o thg header containing:

e theg header size,

e the fixed part containing what is mandatory,
o the variable part containing what is optional,

e theg data, which are optionally present.

Repregentation is shown in Figure 8

1 2 n (n+l) p(p+l) End
[ size |Fixed part| variable [ pata |
- Headeﬂpa:Ift ~ Data

Figure 8 — Representation of a MCS PDU

a) Size:

The size iscequal to sum of the numbers of octets of the fixed part and the variable |part of
the| PDU<header.

The value of the size is coded in the first octet of the header as a binary number.
ThI‘ma‘xmmmW i i TwicH .

b) Fixed part

Whatever the PDU type, the fixed part contains its code followed by coding of a list of
parameters which are mandatory for the code value.

The values of the PDU codes associated with the different types of PDUs are as shown in
Table 12.
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Table 12 — Coding of the different MCS PDU types

PDU values Meaning
1000 0000 association establishment request
1100 0000 association establishment response
1001 0000 association termination request
1101 0000 association termination response
1011 0000 association revocation request
00X0 0XXX associated transfer
0110 0000 associated transfer acknowledgement
00X1 0XXX non-associated transfer
0111 OXXX non-associated transfer acknowledgement

The_hits_of certain codes marked X have the values indicated in the riner‘ripfinnt:

asy
NOT

c) Va

Thi
deg

Ea

Ea
ang
imy

The length of the parameter is_coded in one octet. The value of the parameter is cqg

as
eaq
the)

d) Da

Thi
apf

5.2.2.2.

ociated PDU types.

[E All other codes are pending in this standard.

fiable part

th service parameter encoded in the variable part is structured as shown in Tablg

Table 13 — Coding of the variable part of<the PDU

Mapping Meaning
octet 1 Parameter code
octet 2 Parameteriength (length = m)
octet 2 + 1 Parametenvalue start
(to) (edntinued)
octet 2 + m Parameter value end

lementing them).

many octets as is specifiedin the length and the semantics of the coding is spe

h parameter (the semantics are defined at the level of each type of PDU implen
m).

a

5 field is transparent for MCS as it contains data specific to one of the S

lication sefvice elements projected onto MCS.

2 Association establishment request (AARQ)

AARQ

of the

s field is intended to receive optional parameters, which may be present or pbsent
ending on the classes of conformity of the devices and the requirements of the user.

13.

th of the parameters has a parametericode which is universal in the MCS environment,
which is therefore covered by this standard (these are defined for each PDU type

ded in
cific to
enting

pecific

strilcture is as shown in Table 14.
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Table 14 — Structure of association establishment request

SiZ

Th
ar

pr

e

Mapping Meaning

octet 1 Size
octet 2 PDU code
octet 3 Calling AEI access point
octet 4 ditto
octet 5 ditto
octet 6 Called AEI access point
octet 7 ditto
octet 8 ditto
octet 9 Class of conformity
octet 10 Variable part

to ditto
oclet p ditto
octet p+1 User data

to ditto
end octet ditto

minimum size value is 8 (coded: 0000 1000) when the parameters relating to this PDU
not present, and the maximum size value is reached when all the parametgrs are

ent.

(Fdr instance, the maximum size value is 51 octets.)

Fi

The fo

Th

Th
reg

Th
rep

d part

lowing fields are present in the fixed part.

Representation:

octet_3:
octet_4:
octet_5:

Representation:

FANG'X X X
¥X X X X X XX

S/RxxX

b called AEI access point which corresponds to a liaison address (of ADAEI type) is
resented with the high order bit in the lowest number octet.

b PDU code takes the value “1000 0000”.

X XXX

X XXX

p calling AEI access point, which corresponds to a link address (of an ADAEI type) is
resented by bit I/G as the high order bit in the lowest number octet.

octet_6: I/ G xxx X X X X
octet_7: XX XX XXXX
ociet_8 . STRXXX X X X X

NOTE The default value used for this access point when the association establishment initiator does not wish to

fill it in is the following value:

octet_6
octet_7

octet_8

1111
1111
1111

1111
1111
1110

It is a link address value which is found in the generalised group address space reserved under the

standard.
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The class of conformity

Representation:

octet_9: b8 b7 b6 b5 b4 b3 b2 b1
Where:

b8 =1, if PV_RE =2
b7 =1, if PH_AK =2
b6 =1, if PH_RA =2
b5 =1, if PH_SR =2
ba=1ifPH CF=2

The¢ possible combinations of these bits shall allow for the constraints placed
clapses of conformity

c) Variable part

The following parameters shall be present in the variable part.

.

Trdnsfer rate:

Th

Parameter code: 0000 0000
Parameter length: 4 octets (0000 0100)
Parameter value:

XXXX  XXXX : Calling t¢ Called
XXXX  XXXX
YYYY Yyyy : Called-to Calling
YYYy Yyyy

b value of these two rates is represented by a binary number equal to the time i

expressed in ms between successive messages.

Th

b value 0000 0000 0000 00Q1\corresponds to 1Tmsg/ms and the value 1110 101

0000 corresponds to 1msg/min,

Th
flo

vV in one direction.6f-transfer.

This parameter cantonly be present if b4 (PH_CF) of the Class of conformity paramete
to 1.

An

icipatien factor:

Parameter code; 0000 0001

pon the

hterval

D 0110

e value 0000 0000 ,0000 0000 conventionally represents a null guaranteed minimum

[ is set

Parameter length: 2 octets (0000 0010)
Parameter value:
XXXX  XXXX : Calling to Called
YYYY YYyy : Called to Calling

The anticipation factor is represented by a binary number making it possi

dis

ble to

criminate between 255 levels. The anticipation level of “i” means that it is possible to
have a maximum of “i” ATAK_SM_RQ current in the association.

The use of value 0 is illegal.

This parameter can only be present if the b7(PH_AK) of the Class of conformity parameter
is1.
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Application context:

Parameter code: 0000 0010
Parameter length: 3 octets (0000 0011)
Parameter value:

XXXX XXXX : Specific ASE type
YYYY Yyyy : Abstract syntax type
2277 7777 : Transfer syntax type

The value of these different types is specific to each of the application ASEs. The high
order bit of each of these octets indicates whether it is a type defined in a standard (b8=1)
or specific to an application (b8=0).

Calling entity identification:

Parameter code: 0000 0011
Parameter length: 6 octets (0000 0110)
Parameter value:

XXXX XXXX : AEIl identifier
YYYY YYYYy : API identifier
zz7zz 7777 : AE qualifier
uuuu uuuu : AP title

uuuu uuuu

uuuu uuuu

The first octet of the value designates the AEI identifier by means of a binary nqumber
making it possible to discriminate between 255 AE{s)for an API in the context of g given
AE|l Value 0000 0000 is the default value used to not fill in this parameter.

The second octet designates the API identifier by means of a binary number mgking it
pogsible to discriminate between 255 ARIs for a given AP. The value 0000 0000| is the
deflault value used to not fill in this parameter.

The third octet designates the AE qualifier by means of a binary number making it
posgsible to discriminate between-255 AEs for a given AP. The value 0000 0000|is the
deflault value used to not fill.in"this parameter.

The last free octets designate the AP title by means of a binary number. Thesg three
octets are set to 000070000 if this parameter is not adopted.

C

QO

led entity identification:

Parameter code: 0000 0100
Parameter length: 6 octets (0000 0110)
Parameter value:

XXXX  XXXX : AEI identifier
YYYY YYYY : API identifier
22727 7777 : AE qualifier
uuuu uuuu : AP title

uuuu uuuu

uuuu uuuu

The first octet of the value designates the AEI identifier by means of a binary number
making it possible to discriminate between 255 AEls for one API in the context of a given
AE. The value 0000 0000 is the default value used to not fill in this parameter.

The second octet designates the API identifier by means of a binary number making it
possible to discriminate between 255 APIs for a given AP. The value 0000 0000 is the
default value used to not fill in this parameter.
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The third octet designates the AE qualifier by means of a binary number making it
possible to discriminate between 255 AEs for a given AP. The value 0000 0000 is the

def

ault value used to not fill in this parameter.

The last three octets designate the AP title by means of a binary number. These three
octets are set to 0000 0000 if this parameter is not adopted.

+ SDU size:
Parameter code: 0000 0101
Parameter length: 2 octets (0000 0010)
Parameter value:
XXXX  XXXX : Calling to Called
YYYY YYYY : Called to Calling
SD\U size is represented by a binary number providing for a maximum SDU/size

DL

Va

Th
sef]

PD

Th

Th
coq

Value Q-of this parameter is illegal.

PDUs, i.e. 64 koctets for a maximum DLPDU size of 256 octets.
ue 0 of this parameter is illegal.

s parameter may only be present if b5(PH_SR) of the Class_of conformity parani
to 1.

U size:

Parameter code: 0000 0110
Length: 1 octet (0000 0001)
Parameter value:
XXXX  XXXX : SDU size

U size is represented by a binary numbeér allowing a maximum PDU size of 256 ¢
s parameter can be present whatever the value of the class of conformity.

mber of retries:

Parameter code: 0000 0111
Length: 1 octet (0000 0001)
Parameter/value: 0000 xxxx

b number of retries is represented by a binary number allowing a maximum of 16
ed in bits(xxxx.

of 256

eter is

ctets.

retries

Th
set

+ 1 1 Py
pParaiticic Ldllt Uiy DT PIrocoCIlit Tl

to 1.

ﬁ-
)

(oA =Y DAL 1 £ £ b
PDO(IMTT_I\NA)'U Idoss UT LCUTTTUTTITIY Pdardil

*  “Cyclic flow” option:

Parameter code: 0000 1000
Length: 0 octet

d) Data

eter is

The data carried in this PDU is coded in a manner interpretable in the context of the
application.
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.3 Association establishment response (AARP)

AARP structure is shown in Table 15.

Table 15 — Structure of an associated establishment response

Mapping Meaning
octet 1 Size
octet 2 PDU code
octet 3 Calling AEI access point
octet 4 ditto
octet 5 ditto
octet 6 Called AEI access point
octet 7 ditto
octet 8 ditto
octet 9 Class of conformity
octet 10 Result
octet 11 Variable part
to ditto
octet p ditto
octet p+1 User data
to ditto
end octet ditto
a) Size
The minimum size value is 9 octets (coded 0000 1001),‘when the parameters relgting to
thig PDU are not present and the maximum size value is-reached when all the parameters
are| present.
b) Fixjed part
The following fields are present in this part:
+ The PDU code takes the value “1100,0000".
« The calling AEI access point, which corresponds to a link address (of ADAEI type) is

reg

reg

resented with bit I/G as the high order bit in the lowest number octet.

Representation:

octet_3: I/ Gxxx X X X X
octet,_4- X XXX X X X X
octety 5: S/Rxxx X X X X

b called| AEI access point which corresponds to a link address (of ADAEI ty
resented with the high order bit in the lowest number octet.

Renresentation:
T

octet_6: I/ Gxxx X X X X
octet_7: X XXX X X X X
octet_8: S/Rxxx X X X X

NOTE The default value used for this access point when the association establishment initiator does not wish to
fill it in is the following value:

octet_6: 1111 1111
octet_7: 1111 1111
octet_8: 1111 1110

It is a link address value which is found in the generalised group address space reserved under the standard.
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* The class of conformity

0000 1
XXXX X

c) Va
The fo
o« Tr3

Th
the

« An

Th

Representation:

octet_9: b8 b7 b6 b5 b4 b3 b2 b1
Where:

b8 =1, if PV_RE =2

b7 =1, if PH AK =1

b6 =1,if PH RA=2

b5=1,if PH SR=2

b4 =1,if PH CF =2

ses of

b result subsequent to an association establishment request is coded in -one ocfet and

: (+) Positive

) MCS provider (general)

) Responder user

) linked to “Cyclic rate”

) linked to “Transfer rate”

) linked to “Context name”

) linked to “Called entity identification”
: () linked to “Calling entity identification”
000: (-) linked to “Service size”

xx: Spare

(

(

(

o
100: (
(

(

(

(

iable part
lowing parameters can be present in the variable part.

nsfer rate:

same name in\the association establishment request.

icipationfactor:

the

same name in the association establishment request PDU

e coding and semantics of this parameter are equivalent to those of the param

e coding and semantics of this parameter are equivalent to those of the param

tion on

eter of

|eter of

* Application context:

The coding and semantics of this parameter are equivalent to those of the parameter of

the same name in the association establishment request PDU (see 10.2.3.2.2.c).

+ Called entity identification:

The coding and semantics of this parameter are equivalent to those of the parameter of

the

+ SD

same name in the association establishment request PDU

U size:
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The coding and semantics of this parameter are equivalent to those of the parameter of
the same name in the association establishment request PDU (see 10.2.3.2.2.c).

« PDU size:

The coding and semantics of this parameter are equivalent to those of the parameter of
the same name in the association establishment request PDU (see 10.2.3.2.2.¢).

*  Number of retries:

The coding and semantics of this parameter are equivalent to those of the parameter of
thg same name in the association establishment request PDU (see 10.2.3.2.2.c).

d) Data

The data carried in this PDU are coded in a manner interpretable in.the context|of the
applicgtion.

5.2.2.24 Association termination request (RERQ)

The RERQ structure is shown as in Table 16.

Table 16 — Structure of an association. termination request

Mapping Meaning
octet 1 Size
octet 2 PDU code
octet 3 User data
to ditto
end octet ditto

a) Length
The size value is 1 octet (coded Q000 0001)
b) Fixpd part

The single field containing_the fixed part is the PDU code which takes the value| “1001
00Q0”.

c) Variable part
There is no variable part in this PDU.
d) Data
Data carried”in this PDU has coding which is interpretable in the context of the appligation.

5.2.2.2.5 Association termination response (RERP)

The RERP structure is as in Table 17.

Table 17 — Structure of an association termination response

Mapping Meaning
octet 1 Size
octet 2 PDU code
octet 3 Result
octet 4 User data
to ditto
end octet ditto

a) Size
The size value is 2 octets (coded: 0000 0010).
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b) Fixed part
The fixed part of the header contains the following two fields:

+ PDU code: “1101 0000”

« The result which is coded in one octet, indicating whether the result is positive or
negative, and in the second phase providing information on the fault, to be defined later.

0000 0000: (+) Positive

0000 0001: (-) Negative

Xxxx xxxx: Spare (Defaults)
c) Variable part

This PDU has no variable part.
d) Data

The¢ data carried in this PDU has coding which is interpretable in the, ‘context |of the
application.

5.2.2.2.6 Association revocation request (ABRQ)

The ABRQ structure is as in Table 18.

Table 18 — Structure of an association revocation request

Mapping Méaning
octet 1 Size
octet 2 PDU.code
octet 3 Invioeation origin
octet 4 User data
to ditto
end octet ditto

a) Size
The size value is 2 octets (coded>0000 0010).

b) Fixed part

ThT following two fields make up the fixed part:

+ PDU code taking vatue “1011 0000”.

* Invpcation originy,*coded in one octet and taking two values:

0000 0000: MCS user
1111 1111: MCS provider

xxxx xxxx: Other codes reserved
C) Vatiahle part

This PDU has no variable part.
d) Data

The data carried in this PDU has coding which is interpretable in the context of the
application.

5.2.2.2.7 Associated transfer request (ATRQ)

The ATRQ structure is as in Table 19.
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Mapping Meaning
octet 1 Size
octet 2 PDU code
octet 3 Sequence number
octet 4 ditto
octet 5 User data
to ditto

end octet ditto

a) Size

The size value is 3 octets (coded: 0000 0011).
b) Fixpd part

- PD

« Th
Si

c) Va
Thi
d) Da

The data carried in this PDU have coding which is interpretable in the context

apf

5.2.2.2.

The AH

ThT following two fields constitute the fixed part of the header:

malI:es it possible to discriminate between 65536 data transfers. This number
g

U code, taking values:

0000 0000: for unacknowledged transfers
0010 0XXX: for acknowledged transfers

where XXX is used to code the packet nature in the-case of segmentatio

b packet nature is coded as follows:

000: NIL (no segmentation)
100: STT (first packet)

101: MID (middle packet)

110: END (last packet)

111: ALL (first and last packet).

b sequence number is represented in two octets by means of a binary numbe

ificant in the case of unacknowledged transfer.

iable part

s PDU has no variable part.

a

lication specific o the association.

8 Associated transfer acknowledgement (AKAT)

AT struecture is as in Table 20.

=]

r. This
is not

of the

|~ Table 20 — Structure of an associated transfer acknowledgement |

a) Size

Mapping Meaning
octet 1 Size
octet 2 PDU code
octet 3 Sequence number
octet 4 ditto

The size value is 3 octets (coded: 0000 0011).

b) Fixed part

The following field is contained in the fixed part:

*  PDU number, taking the value “0110 0000”.
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c)

d)

Seq

uence number, attributed by the numbering entity.

Variable part

This

PDU has no variable part.

Data

This

PDU has no user data.

5.2.2.2.9 Non-associated transfer request (NTRQ)

The NTRQ structure is as in Table 21.

a)

Table 21 — Structure of a non-associated transfer request

ting to
all the

Mapping Meaning
octet 1 Size
octet 2 PDU code
octet 3 Invocation identification
octet 4 ditto
octet 5 Variable part
to ditto
octet p ditto
octet p+1 User data
to ditto
end octet ditto
Size
The minimum size value is 3 octets (coded: 0000<0011) when the parameters reld
the| PDU parameter are not present, and thenraximum value is reached when
parfameters are present.
Fixed part
ThT following fields are present in thefixed part:
PDU code, taking values:
0001 Oxxx: for unacknowledged transfers
0011 Oxxx: for @cknowledged transfers
where the value of xxx js'used to code service priority.
Sefvice priority, coded in 3 bits making it possible to establish 8 priority levels.
Inviocation identification, represented in 2 octets by a binary number. This makes it
pogsible tordiscriminate 65536 current simultaneous data transfers.
Vatiable part

The

following parameters may be present in the variable part:

Application context

The coding and semantics of this parameter are equivalent to those of the parameter with
the same name in the association establishment request PDU (seeb5.2.2.2.2 ).

Calling entity identification

The coding and semantics of this parameter are equivalent to those of the parameter with
the same name in the association establishment request PDU (see 5.2.2.2.2).

Called entity identification
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The coding and semantics of this parameter are equivalent to those of the parameter with

the

same name in the association establishment request PDU (see 5.2.2.2.2).

d) Data
The data carried in this PDU have coding which is interpretable in the context of the

ap

plication.

5.2.2.2.10 Non-associated transfer acknowledgement (AKNT)

The AKNT structure is as in Table 22.

NOTE
acknowl
awaits.

Mapping Meaning
octet 1 Size
octet 2 PDU code
octet 3 Invocation identification
octet 4 ditto
Size
The size value is 3 octets (coded: 0000 0011).
Fixpd part

PD

Invj
ook
Va
Thi
Da

ThT following field is contained in the fixed part:

— Tabte 22=Structure of a mon-associatedtransfer acknmowledgement— ]

U number, taking the value “0111 OXXX”.

The 3 bits XXX are reserved for coding a fault which can arise at the acceptor.
Fault coding is as follows:

000: AKNT+, no fault

#000: AKNT-, fault

where:

001: non-specialised fault line

010 to 111: faults, the specialisation of which is reserved under this stand

The acknowledgement does nhot carry the priority of the transfer request which gave risg
edgement as it is implicit that“any requester will reserve the resources to receive the acknowledg

ocation identification is represented by 2 octets with a binary number. This m
sible to discriminhate 65536 current simultaneous data transfers.

iable part

s PDUhias no variable part.

a

ard.

to the
ement it

akes it

This PDU has no user data.

5.2.3

5.2.3.1

SUB MMS ASE FAL PDU type
SUB-MMS-PDU

5.2.31.1 Top Level Definition

This section describes the PDUs used in the SUB-MMS protocol.
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SUB-MMS-General-module-1 {iso standard 9605
part-protocol (2)
sub-mms-general-module-version1 (5) }

DEFINITION:: = BEGIN
EXPORT SUB-MMSpdu;
-- By this affirmation we mean that any production subjected to SUB-MMSpdu is exportable.--

SUB-MMSpdu :: = CHOICE({
confirmed-reqPDU [0] IMPLICIT ConfirmedReqPDU,
confirmed-respPDU [1] IMPLICIT ConfirmedRespPDU,
confirmed-errorPDU [2] IMPLICIT ConfirmedErrorPDU,
unconfirmedPDU [3] IMPLICIT UnconfirmedPDU,
rejectPDU [4] IMPLICIT RejectPDU,
initiate-reqPDU [5] IMPLICIT InitiateReqPDU,
initiate-respPDU [6] IMPLICIT InitiateRespPDU,
initiate=errarPDl] [71 IMPLICIT InitiateErrorPDII
conclpide-reqPDU [8] IMPLICIT ConcludeReqPDU,
conclpide-respPDU [9] IMPLICIT ConcludeRespPDU,
conclyide-errorPDU [10] IMPLICIT ConcludeErrorPDU

}
The SYUB-MMSpdu protocol defines 11 types of PDU

The cdmpanion Standards can increase this list.

5.2.3.1.2 Definition of confirmed-req-PDU

ConfirmgdReqPDU:: = SEQUENCE {
invoke-1D UNSIGNED-32,
confirmed-service-req ConfirmedServiceReq}.

The confirmed-reg-pdu includes two parameters:

a) invpke-ID has the same significance as that given in the ISO/IEC 9506-2.
b) ConfirmedServiceReq is defined below.

5.2.3.1.3 Definition of Unconfirmed-PDU

UnconfiimedPDU:: = SEQUENCE {
invoke-1D UNSIGNED-32,
uncorffirmed-service UnconfirmedService}.

The urjconfirmed-pdu includestwo parameters:
a) invpke-ID has the same’significance as that given by the ISO/IEC 9506-2.

UnconfirmedService is defined below.

5.2.3.1.4 Definition of confirmed-resp-pdu

Confirmg¢dRespPDU:: = SEQUENCE {
invoke-1D UNSIGNED-32,
confirmed-<service-resp ConfirmedServiceResp}.

The confirmed RespPDU includes two parameters:
The invoke-ID has the same significance as that given by the ISO/IEC 9506-2.
The ConfirmedServiceResp is defined below.

5.2.3.1.5 Definition of confirmed-error-pdu

ConfirmedErrorPDU:: = SEQUENCE {
invoke-1D UNSIGNED-32,
service-error ErrorType}.

The ConfirmedErrorPDU includes two parameters:

a) invoke-ID has the same significance as that given by the ISO/IEC 9506-2.
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Error is defined below.

5.2.3.1.6 Definition of "object" and "service"

5.2.3.1.6.1 Definition of a class of objects

A class of objects is a qualifying expression attributed to a type of set of objects to express
the fact that the same action applied to these objects always gives the same result. We
attribute a name to each class of objects. Consequently a class of objects shall be identified

by its name. The CSs can increase this class of objects. See Table 23.

5.2.3.1

A type

Table 23 — Definitions of object classes

.6.2

of action applied to an object belonging to a given class is called service. We a

Name of class Type of object Creation
vmd visible part of the server /T
dom domain I/T/IE
pi executable program I/T/IE
var variable T
var-list variables-list IITIE
event event T
association connection I/T/IE
OD-header OD-header /T
data type type descriptor /T
LEGEND:
I = Implicit creation.
T = Creation following a remote loading.
E = Explicit Creation by Service.

Definition of a service

tach a

name fo each of the services. Consequently, a service will be identified by its name. The CSs
rease this list of services. See(Table 24.

can ing
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Table 24 — Definition of Sub-MMS Services

Name of service Object class | Note
1- confirmed services: Status vmd note 1
Identify vmd note 1
Get Name List vmd note 1
Delete-domain dom note 1
Initiate-download-sequence dom note 1
Download-segment dom note 1
Terminate-download-sequence dom note 1
Initiate-upload-sequence dom note 1
Upload-segment dom note 1
Terminate-upload-sequence dom note 1
Get Domain Attributes dom note 1
Create-program-invocation pi note 1
Delete-program-invocation pi note 1
Start pi note,1
Stop pi note
Resume pi note 1
Reset pi note 1
Kill pi note 1
Get Program Invocation Attributes pi note 1
Read var/var:list note 1
Write var/Nar-list note 1
Get Variable Access Attributes var note 1
Define-variable-list var-list note 1
Delete-variable-list var-list note 1
Get Variable List Attributes var-list note 1
Get-alarm-summary event note 1
Acknowledge-event-notification event note 1
Alter-event-condition-monitoring event note 1
Get Event Condition Aftributes event note 1
Initiate association note 2
Conclude association note 1
Generic-Init-Download oD note 1
Generic-Dowgiload oD note 1
Generic-terminate-Download oD note 1
Get OD.Header/Data Type Attributes |OD note 1
2-Unconfirmed services: Unsolicited-Status Vmd note 1
Information-Report Var note 1
Event-Natification Event note 1
Abort association note 2
Reject PDU note 3
NOTE 1 service neg@atiable via the Initiate service.
NOTE 2 service-eompulsory if the equipment supports the negotiable connection.
NOTE 3 servieescompulsory for all the equipment supporting the indications of confirmed
services (rejection of confirmed services requests).
5.2.3.1.7 Definition of confirmed-service-req
The stfucture of a service request includes:

1) the service Taberl [ [X] = service code ),
2) the service parameters (called "reqg-serv"),

3) the parameter extensions ensured by the CSs ( called "req-detail").

For reasons of convenience parameters 2 and 3 are described apart.

NOTE The requests and responses of confirmed services are identified by the same service code. The requests
of unconfirmed services are identified by service codes which are distinct from those of the confirmed services.
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ConfirmedServiceReq:: =
--DOMAIN services--
initiate-download-sequence
req-serv
req-detail
download-segment
req-serv
req-detail
terminate-download-sequence
req-serv
req-detail
initiate-upload-sequence
req-serv
req-detail
upload-segment
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CHOICE({

[6] IMPLICIT SEQUENCE({

[0] IMPLICIT InitiateDownloadSequenceRequest,

[1] IMPLICIT CSilnitiateDownloadSequenceRequest},
[7] IMPLICIT SEQUENCE({

[0] DownloadSegmentRequest,

[1] IMPLICIT CSDownloadSegmentRequest},
[8] IMPLICIT SEQUENCE({

[0] IMPLICIT TerminateDownloadSequenceRequest,

[1] IMPLICIT CSTerminateDownloadSequenceRequest},
[9] IMPLICIT SEQUENCE({

[0] InitiateUploadSequenceRequest,

[1] IMPLICIT CSilnitiateUploadSequenceRequest},
[10] IMPLICITSEQUENCE{

foTYptoadSegmentRequest;

[1] IMPLICIT CSUploadSegmentRequest},
[11] IMPLICIT SEQUENCE({

[0] TerminateUploadSequenceRequest,

[1] IMPLICIT CSTerminateUploadSequenceRequest},
[12] IMPLICITSEQUENCE({

[0]DeleteDomainRequest,

[1] IMPLICIT CSDeleteDomainReques},

[15] IMPLICITSEQUENCE({
[0] IMPLICIT StatusRequest,
[1] IMPLICIT CSStatusRequest},
[16] IMPLICIT SEQUENCEY{
[0] IMPLICIT IdentifyRequest,
[1] IMPLICIT CSldentifyReguest},

[20] IMPLICITSEQUENCEY

[0] IMPLICIT CreateRPrograminvocationRequest,

[1] IMPLICIT CSEreateProgramlnvocationRequest},
[21] IMPLICITSEQUENCE({

[0] DeletePrograminvocationRequest,

[1] IMPLICITZ.CSDeleteProgramlnvocationRequest},
[22] IMPLICKT'SEQUENCE({

[0] IMRLICIT StartRequest,

[1] IMPLICIT CSStartRequest},
[23] IMPLICITSEQUENCE({

[0] StopRequest,

[1] IMPLICIT CSStopRequest},

[24] IMPLICITSEQUENCE({

[0] IMPLICIT ResumeRequest,

[1] IMPLICIT CSResumeRequest},
[25] IMPLICITSEQUENCE({

[0] ResetRequest,

[1] IMPLICIT CSResetRequest},
[26] IMPLICITSEQUENCE({

[0] KillRequest,

[1] IMPLICIT CSKillRequest},

[30] IMPLICITSEQUENCE({
[0] ReadRequest,
[1] IMPLICIT CSReadRequest},

TQ‘I'I IMPLICITSEQL Il:l\lf‘I:J'

req-serv
req-detail
define-variable-list
req-serv
req-detail
delete-variable-list
req-serv
req-detail
--EVENT services--
get-alarm-summary
reqg-serv
req-detail
acknowledge event notification
req-serv
req-detail
alter-event-cond-monitor
req-serv
req-detail

[O] IMPLICIT erteRequest

[1] IMPLICIT CSWriteRequest},
[35] IMPLICITSEQUENCE({

[0] IMPLICIT DefineVariableListRequest,

[1] IMPLICIT CSDefineVariableListRequest},
[36] IMPLICITSEQUENCE({

[0] DeleteVariableListRequest,

[1] IMPLICIT CSDeleteVariableListRequest},

[39] IMPLICITSEQUENCE({

[0] GetAlarmSummaryRequest,

[1] IMPLICIT CSGetAlarmSummaryRequest},
[40] IMPLICITSEQUENCE({

[0] IMPLICIT AcknowledgeEventNotificationRequest,

[1] IMPLICIT CSAcknowledgeEventNotificationRequest},
[41] IMPLICITSEQUENCE({

[0] IMPLICIT AlterEventConditionMonitoringRequest,

[1] IMPLICIT CSAlterEventConditionMonitoringRequest},
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--Get Attributes services--

get-name-list

— 53 —

[45] IMPLICITSEQUENCE({

req-serv [0] IMPLICIT GetNamelListRequest,

req-detail [1] IMPLICIT CSGetNamelListRequest},
get-domain-attributes [46] IMPLICITSEQUENCE({

req-serv [0] GetDomainAttributesRequest,

req-detail [1] IMPLICIT CSGetDomainAttributesRequest},
get-program-invocation-attributes [47] IMPLICITSEQUENCE({

reqg-serv [0] GetProgramlnvocationAttributesRequest,

req-detail [1] IMPLICIT CSGetProgramlinvocationAttributesRequest},
get-variable-access-attributes [48] IMPLICITSEQUENCE({

reg-serv [0] GetVariableAccessAttributesRequest,

req-detail [1] IMPLICIT CSGetVariablesAccessAttributesRequest},
get-variable-list-attributes [49] IMPLICITSEQUENCE({

reqg-serv [0] GetVariableListAttributesRequest,

reg=detait HH AP \JO\JUL‘V’dIidbiULiDLALLIibulCaRb‘unal},
get-¢vent-condition-attributes [50] IMPLICITSEQUENCE({

reqg-serv [0] GetEventConditionAttributesRequest,

req-detail [1] IMPLICIT CSGetEventConditionAttributesRequest};

--OD sefvices--

gengric-init-download
req-serv

req-detail
gengric-download

req-serv

req-detail
gengric-terminate-download
req-serv

req-detail
get-PD-header/datatype-attributes
req-serv

[55] IMPLICITSEQUENCE({

[0] IMPLICIT GenericlnitDownloadRequest,

[1] IMPLICIT CSGenericlnitDownloadRequest},
[56] IMPLICITSEQUENCE({

[0] IMPLICIT GenericDownloadRequest,

[1] IMPLICIT CSGenericDownloadRéquest},
[57] IMPLICITSEQUENCE({

[0] IMPLICIT GenericTerminateDowhloadRequest,

[1] IMPLICIT CSGenericTerminateDownloadRequest},
[58] IMPLICITSEQUENCE({

[0] IMPLICIT GetODHeaderDataTypeRequest,

req-detail [1] IMPLICIT CSGetODteaderDataTypeRequest},
}
The ConfirmedServiceReq includes:
1) [X][|identifies the service,
2) reqgrserv references the production corresponding to the selected service,
3) reqgfdetail references the production:of the Companion Standards (CS) corresponding to
thelselected service.
5.2.3.1.8 Definition of unconfirmed-service
The urjconfirmed services are transmitted spontaneously. The reason for their transmigsion is

not defined by this document (local issue).

The ch
issue.

in brogdcasting-

The st

1)

oice of the channel(s) via which a unconfirmed service is transmitted is also
Consequently,"a notification can take place in point to point and/or in multipoint

uctlre of the service includes:

8 local
and/or

the service fabet ( [A] = Service code ),

2) the parameter services (called "reqg-serv"),

3) the parameter extensions by the CS ( called "reqg-detail").

For reasons of convenience, parameters 3 and 4 are described separately.

NOTE The requests of unconfirmed services are identified by service codes distinct from those of the confirmed
services.
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UnconfirmedService::= CHOICE{
--VMD service--
unsolicited-status
req-serv
req-detail
--EVENT service:
event-notification
req-serv
req-detail
--VARIABLE service--
information-report
reqg-serv
req-detail

}

The unconfirmedService-includes.

— 54 —

[3] IMPLICIT SEQUENCE({
[0] IMPLICIT UnsolicitedStatus,
[1] IMPLICIT CSUnsolicitedStatus},

[4] IMPLICIT SEQUENCE({
[0] IMPLICIT EventNotification,
[1] IMPLICIT CSEventNotification}

[5] IMPLICIT SEQUENCE({
[0] IMPLICIT InformationReport,
[1] IMPLICIT CSInformationReport},

61158-6-7 © IEC:2007

1) [X][|identifies the service,

2) reqgrserv reference of the production corresponding to the selected service,

3) reqgrdetail references the production of the Companion Standards (CS)correspon

the|selected service.

5.2.3.1.9

Definition of confirmed-service-resp

The sttucture of the service includes:

1) the|service label( [X] = service code),

2) the|service parameters (called "rsp-serv"),

3) the|parameter extensions made by the CS (called“rsp-detail").

For regsons of convenience, parameters 2 and 3 are described elsewhere.

NOTE

ConfirmedServiceResp::= CHOICE({
--DOMA|N services--
initigte-download-sequence

The requests and responses of confirmed services are identified by the same service code. The
of uncorffirmed services are identified by service codes which are distinct from those of the confirmed servi

[6FIMPLICIT SEQUENCE{

ding to

equests
Les.

rgp-serv [0] IMPLICIT InitiateDownloadSequenceResponse,
rgp-detail [1] IMPLICIT CSinitiateDownloadSequenceResponse},
dowhload-segment [7] IMPLICIT SEQUENCE({
rgp-serv [0] IMPLICIT DownloadSegmentResponse,
rgp-detail [1] IMPLICIT CSDownloadSegmentResponse},
termjinate-download-sequence [8] IMPLICIT SEQUENCE({
rgp-serv [0] IMPLICIT TerminateDownloadSequenceResponse,
req-detail [1] IMPLICIT CSTerminateDownloadSequenceResponse},
initigte-upload-sequéence [9] IMPLICIT SEQUENCE({
rgp-serv [0] IMPLICIT InitiateUploadSequenceResponse,
rgp-detail [1] IMPLICIT CSinitiateUploadSequenceResponse},
uplopd-segmeént [10] IMPLICITSEQUENCE({
r§p-sery. [0] IMPLICIT UploadSegmentResponse,
rgp-detail [1] IMPLICIT CSUploadSegmentResponse},
tern llatc-up:uau'-acquclluc [11] :rv‘:PL:u:TGEQUENCE{
rsp-serv [0] IMPLICIT TerminateUploadSequenceResponse,
rsp-detail [1] IMPLICIT CSTerminateUploadSequenceResponse},
delete-domain [12] IMPLICIT SEQUENCE({
rsp-serv [0] IMPLICIT DeleteDomainResponse,
rsp-detail [1] IMPLICIT CSDeleteDomainRspues},
--VMD services
status [15] IMPLICITSEQUENCE({
rsp-serv [0] IMPLICIT StatusResponse,
rsp-detail [1] IMPLICIT CSStatusResponse},
identify [16] IMPLICIT SEQUENCE({
rsp-serv [0] IMPLICIT IdentifyResponse,
rsp-detail [1] IMPLICIT CSldentifyResponse},

--PROGRAM INVOCATION services--
create-program-invocation
rsp-serv
rsp-detail
delete-program-invocation
rsp-serv
rsp-detai

[20] IMPLICITSEQUENCE({

[0] IMPLICIT CreateProgramlinvocationResponse,

[1] IMPLICIT CSCreateProgramlnvocationResponse},
[21] IMPLICITSEQUENCE({

[0] IMPLICIT DeletePrograminvocationResponse,

[1] IMPLICIT CSDeleteProgramlnvocationResponse},
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start [22] IMPLICITSEQUENCE({
rsp-serv [0] IMPLICIT StartResponse,
rsp-detail [1] IMPLICIT CSStartResponse},
stop [23] IMPLICITSEQUENCE({
rsp-serv [0] IMPLICIT StopResponse,
rsp-detail [1] IMPLICIT CSStopResponse},
resume [24] IMPLICITSEQUENCE({
rsp-serv [0] IMPLICIT ResumeResponse,
rsp-detail [1] IMPLICIT CSResumeResponse},
reset [25] IMPLICITSEQUENCE({
rsp-serv [0] IMPLICIT ResetResponse,
rsp-detail [1] IMPLICIT CSResetResponse},
kill [26] IMPLICITSEQUENCE({
rsp-serv [0] IMPLICIT KillResponse,
rsp-detail [1] IMPLICIT CSKillResponse},
--VARIABtEVARIABEE-LSTServices=
read [30] IMPLICITSEQUENCE({
rp-serv [0] IMPLICIT ReadResponse,
r§p-detail [1] IMPLICIT CSReadResponse},
write [31] IMPLICITSEQUENCE({
rgp-serv [0] IMPLICIT WriteResponse,
r§p-detail [1] IMPLICIT CSWriteResponse},
definje-variable-list [35] IMPLICITSEQUENCE({
rgp-serv [0] IMPLICIT DefineVariableListResponse,
rgp-detail [1] IMPLICIT CSDefineVariableListResponse},
delefe-variable-list [36] IMPLICITSEQUENCE({
rgp-serv [0] IMPLICIT DeleteVariableListReésponse,
rdp-detail [1] IMPLICIT CSDeleteVariableListResponse},

--EVENT services--
get-alarm-summary

rgp-serv

rgp-detail

ackrlowledge-event-notification

rgp-serv

rgp-detail

altertevent-cond-monitor

r§p-serv

rgp-detail

--Get Atfributes services--
get-pame-list

[39] IMPLICITSEQUENCE({

[0] IMPLICIT GetAlarmSummaryResponse,

[1] IMPLICIT CSGetAlatmSummaryResponse}
[40] IMPLICITSEQUENGCEY

[0] IMPLICIT AcknowledgeEventNotificationResponse,

[1] IMPLICIT CSAcknowledgeEventNotificationResponse},
[41] IMPLICITSEQUENCE({

[0] IMPLICIT AlterEventConditionMonitoringResponse,

[1] IMPLICIT CSAlterEventConditionMonitoringResponse},

[45] IMPLICITSEQUENCE({

req-serv [0]\ GetNameListResponse,

req-detail i1] IMPLICIT CSGetNamelListResponse},
get-flomain-attributes [46] IMPLICITSEQUENCE({

req-serv [0] IMPLICIT GetDomainAttributesResponse,

req-detail [1] IMPLICIT CSGetDomainAttributesResponse},
get-program-invocation-attributes [47] IMPLICITSEQUENCE({

reqg-serv [0] IMPLICITGetProgramlinvocationAttributesResponse,

req-detail [1] IMPLICIT CSGetPrograminvocationAttributesResponse},
get-yariable-access-attributes [48] IMPLICITSEQUENCE({

req-serv [0] IMPLICIT GetVariableAccessAttributesResponse,

req-detail [1] IMPLICIT CSGetVariablesAccessAttributesResponse},
get-yariable-list-attributes [49] IMPLICITSEQUENCE({

req-serv [0] IMPLICIT GetVariableListAttributesResponse,

req-detail [1] IMPLICIT CSGetVariableListAttributesResponse},
get-¢vent-condition-attributes [50] IMPLICITSEQUENCE({

req-serv [0] IMPLICIT GetEventConditionAttributesResponse,

rgqg-detail [1] IMPLICIT CSGetEventConditionAttributesResponse}

--OD sekvices

generic-init-download [55] IMPLICITSEQUENCE({

reqg-serv [0] IMPLICIT GenericlnitDownloadRequest,

req-detail [1] IMPLICIT CSGenericlnitDownloadRequest},
generic-download [56] IMPLICITSEQUENCE({

reg-serv [0] IMPLICIT GenericDownloadRequest,

req-detail [1] IMPLICIT CSGenericDownloadRequest},
generic-terminate-download [57] IMPLICITSEQUENCE({

reqg-serv [0] IMPLICIT GenericTerminateDownloadRequest,

req-detail [1] IMPLICIT CSGenericTerminateDownloadRequest},
get-OD-header/datatype-attributes [58] IMPLICITSEQUENCE({

reqg-serv [0] IMPLICIT GetODHeaderDataTypeRequest,

req-detail [1] IMPLICIT CSGetODHeaderDataTypeRequest},

}

ConfirmedServiceResp includes three parameters:

1) [X] identifies the service,

2) rsp-serv references the production corresponding to the selected service,
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3) rsp-detail references the production of the CS corresponding to the selected service.
5.2.3.1.10 Definition of error-type

ErrorType::= CHOICE{
--Choice of a sub-set of MMS standard errors. The CSs can lengthen the MMS standard error list.--
--MMS standard errors:

vmd [0] IMPLICIT UNSIGNED-16{
other (0)3,
application-reference [1] IMPLICIT UNSIGNED-16{
other (0),
application-unreachable (1),
-- value (2) reserved for connection lost,
application-reference-invalid (3),
contpxi-uhRsupported {44
definjition [2] IMPLICIT UNSIGNED-16 {
othe (0),
objegt-undefined (1),
--value (2) reserved for invalid-address --
typetunsupported (3),
typetinconsistent (4),
objeft exist (5),
objeft-attribute-inconsistent (6)},
resoprce [3] IMPLICIT UNSIGNED-16 {

ry-unavailable (1),

capdbility-unavailable (4),
capdbility-unknown (5)}

[4] IMPi_ICIT UNSIGNED-16 {
(0),
(1),
(2)+256*valeur "pi-state",

(5)+256*valeur "pi-state"},
[5].\MPLICIT UNSIGNED-16 {

(0),

(1),

) reserved for deadlock,--
) reserved for concel--},

objeft-access-unsupported
objeft-non-existent
objeft-access-denied
objeft-invalidated

[7] IMPLICIT UNSIGNED-16 {
(0),
(1),
(2),
(3),
(4)}

initigte [8] IMPLICIT UNSIGNED-16 {
othef (0),
--values|(1) and (2) are-reserved for further definition--
max|serv outstanding calling insufficient (3),
max|serv outstanding called insufficient (4),
serv|ce CBB insufficient (5),

paraméter. CBB insufficient
nestlngievel insufficient

(6),
()}

conclude [9] IMPLICIT UNSIGNED-16 {
other (0),
further-communication-required (M}

--choice value [10] reserved for cancel,--
--choice value [11] reserved for file,--}

other [12] IMPLICIT UNSIGNED-16 {
--values reserved for local matter--

}

In case of failure of the Start, Stop, Resume and Reset services, the Error-Type also contains
information on the "class error" and "code error" the value of "pi-state". In case of failure of
the other services, the Error-Type should contain information on "class error" and "code error"
and the value of the "pi-state" equals (0).

NOTE 1 [x] represents the error class; this is identical to the equivalent MMSs.
NOTE 2 (y) represents the error code; this is identical to the equivalent MMS.

NOTE 3 The authorized values of the "pi-state" are those defined.
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5.2.3.1.11 Definitions of the data types

Specifications of the types of data exchanged (data = content of a variable or "ErrorType")

allows description of the exact composition of data, indicating the type and length.

TypeDataSpecification::= CHOICE{

--The CSs and the Sub-MMS users can increase this list.--
--Each type extension shall be identified by [X] IMPLICIT "Y". The values of "X" varying from 15 to 25 are reserved
for types defined by the Companion Standards. The values of "X" varying from 26 to 127 are reserved for types
defined by the users. "Y" shall be defined using the EN 50170 - Volume 3 ASN.1 notation (see appendix A)--

--DATA-TYPE--
--constructed data type --
array-type
numper-of-elements

[0] IMPLICIT SEQUENCE{
UNSIGNED-8

element-type
--recommended: nest=1--},
strugture-type

--recommended: nest=1--},
--Simplg data type--
Boolean-type

--UNSIGNED-8 represents the length; the length is the number of bits used to encode the-Boolean value;

authorizpd length values = 8.
integer-type

--UNSIGNED-8 represents the length; length is the number of bits used to encode the integer value; author

length values = multiple of 8.--
unsigned-type

--UNSIGNED-8 represents the length; length is the number of bits used to encode the unsigned value; auth

length vialues = multiples of 8.--
bitstring-type

--UNSIGNED-8 represents the length; length is the number of bits used to encode the bitstring value --

visibjlestring-type

--UNSIGNED-8 represents the length; length is the number of qetets used to encode the visiblestring value,

octefstring-type

--UNSIGNED-8 represents the length; length is the numberof octets used to encode the octetstring value.--

time}difference

--UNSIGNED-8 represents the length; length is the number of octets used to encode the time-difference val

authorizpd length value = 4.--
timetof-day-type

--UNSIGNED-8 represents the length; length is_the number of octets used to encode the time of day value;

authorizgd length value = 6.--
single-floating-type

--UNSIGNED-8 represents the length; length is the number of octets used to encode the single floating valu

authorizgd length value= 4.--
douljle-floating-type

--UNSIGNED-8 represents the length; length is the number of octets used to encode the double floating val

authorizgd length value = 8 --
bcd-type

--UNSIGNED-8 representsithe length;

Boolean-array-type

--UNSIGNED-8 repré€sents the length; length is the number of bits used to encode the value of the Boolean

--ERROR-TYPE--
errof-type

--UNSIGNEDE£8 represents the length; length is the number of octets used to encode the error value; author

length valug,=-3.--

}

TypeDataSpecification

[1] IMPLICIT SEQUENCE OF{
TypeDataSpecification
[2] IMPLICIT UNSIGNED-8,
[3] IMPLICIT UNSIGNED-8,

[4] IMPLICIT UNSIGNED-8,

[5] IMPLICIT UNSIGNED?=8,
[6] IMPLICIT UNSIGNED-8,
[7]1 IMPLICIT UNSIGNED-8,

[8] IMPLICIT UNSIGNED-8,

[9]MMPLICIT UNSIGNED-8,

[10] IMPLICIT UNSIGNED-8,

[11] IMPLICIT UNSIGNED-8,

[12] IMPLICIT UNSIGNED-8,
length is the number of digits--
[13] IMPLICIT UNSIGNED-8,

[14] IMPLICIT UNSIGNED-8

zed

brized

ue;

array.--

zed

5.2.3.1.12 Definitions of the data values (without length or type)

— The CSs and the Sub-MMS users can increase this list of Data Values by using the ASN.1

notation.

— The following values, resulting from encoding of the types of ASN.1 data and completed
by other types of data judged useful, correspond to data whose type and length are either
implicitly known or specified by TypeDataSpecification, or explictly specified in a service.
The type and length not included in the encoding, however the value subsists. In the
framework of variable management and events, the number of octets used for encoding
the value shall correspond with that specified by TypeDataSpecification. These data are

used for example in the Read, Write, Information Report services, etc.--

DATA VALUE::= CHOICE{
--Structured data values--
Array::= OCTETSTRING SIZE (n)

--OCTETSTRING-SIZE (n) is composed of the juxtaposition of the simple data values composing it--
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Structure::= OCTETSTRING SIZE (n)
--OCTETSTRING-SIZE (n) is composed of the juxtaposition of the simple data values composing it--
--Simple data values--
BOOLEAN::= BOOLEAN
--the encoding is ensured on 1 octet; binary value OOH signifies "false" and binary value # 00H signifies
"true"
UNSIGNED-n:: = Integer(0.. 2**n - 1)
--"n" represents the number of bits used; "n" is a multiple of 8--
--the encoding is done on a series of M octets with M=n/8 the first octet is called "LSB octet", the last octet
is called "MSM octet". The binary value is between: 0 and 2**n-1. The MSB of the binary number is aligned
with bit 8 of the LSB of the octet string and so on--
INTEGER-n::= Integer(-2**(n - 1)... +2**(n-1)-1)
--"n" represents the number of bits used; "n" is a multiple of 8--
--the value of an integer is encoded on a string of M octets with M = n/8 the first octet is called "LSB octet",
the last octet is called "MSM octet". The binary value complement of 2 is between: 0: -2**(n-1) and + 2**(n-
- . . o . . o —tamed
With bit 7 of the first octet and so on--.
BIT§TRING-n:: = BITSTRING SIZE(n)

-1"n" represents the number of bits used; "n" is a whole number equal to 0, 1,--
the encoding is done on a series of M octets with M=n/8; the first octet is called "LSB ogtet,"the lapt bit is
plled "MSB octet". Bit No. 0 is aligned with bit 8 of the LSB octet of the octet string and so on--.
TimgOfDay::= OCTET STRING SIZE(6)
the encoding is done on a series of 6 octets. The value contains two items of juxtapesed informatidn, the
rst indicating the number of days since 1984 encoded in UNSIGNED-16, the second indicating the pumber
f milliseconds since midnight, encoded in UNSIGNED-32; the high order octet.of'the UNSIGNED-1§ is
ligned with the low order octet of the string of octets. The high order octet 6fthe UNSIGNED-32 is aligned
ith the LSB+2 octet of the string of octets--
TimgDifference::= OCTET STRING SIZE(4)
the encoding is done on a string of 4 octets. The value indicates the number of milliseconds since midnight
egncoded in UNSIGNED-32; the MSB octet of the UNSIGNED-32 is aligned with the LSB of the string|of
octets--

BCD-n::= OCTET STRING SIZE(M)

-1"n" is the number of bits used; "n" is a whole number equahte/0, 1, 2--
the encoding is done on a series of M octets with M=n/4. The value represents "n" digits. Each digit is
ncoded in binary number on a quartet; the first digit(most'signficant) is aligned with with the higher|order
ctet of the higher order octet. The unused quartet, if any, shall be the lower order quartet of the higher
rder octet. The values permitted for a quartet are.0cto 9. The MSB of the quartet is aligned as requifed with
it 8 or 4.

eanArray-n::= BITSTRING SIZE(n)

"n" is the number of bits used; "n" is a whale humber equal to 0, 1, 2--
The encoding of the Boolean Array is identical to that of the BITSTRING; it differs only by the naming of

Q

=0 O —=h !

=00 O @ !

m
o

the bits. The bits are named according/e the following rule: bit No. 0 is aligned with bit 2**0 of the 15t octet,
bit No. 7 is aligned with bit 2**7 of the\1st octet, bit No. 8 is aligned with bit 2**0 of the 2nd octet, bif No. 15
ig aligned with bit 2**7 of the 2nd joctet, etc.--

SingleFloating::= OCTET STRING.SIZE(4)

the encoding is done on a series of 4 octets according to the single precision format of IEC 60559
DoubleFloating::= OCTET STRING SIZE(8)

-1"n" is the number of bits\used; "n" is a whole number equal to 0, 1, 2, 3--

-tthe encoding is don¢ ona series of 8 octets according to the double precision format of IEC 60559}
OCTIETSTRING-n::= OCTET STRING SIZE(n)

-1"n" is the number of bits used; "n" is a whole number equal to 0, 1, 2--
the encoding.is~done on a string of "n" octets.--
VisiljleString-n.:=(OCTET STRING SIZE(n)

the encading is identical to that of the OCTETSTRING-n with however the following restriction: eadh octet

represent-a visible character to be chosen from the standard MMS characters: "A" to "Z", "a" a "z", "$", "_",
nho o g

5.2.3.1.1 mplementar finition

Identification::= CHOICE {

index UNSIGNED-16 (0 . . 32K-1).

name CHOICE {

undefined-length-name [0] IMPLICIT OCTETSTRING SIZE(0 . . 32)
cs-defined-length-name [5] IMPLICIT OCTETSTRING SIZE(X)—see note

NOTE CS defined-length-name can only be used if the Companion Standards have defined the value X < 32. In
this case the length of OCTET STRING SIZE (X) is no longer encoded .

Discard::= OCTET STRING SIZE(0 . . 3)
-- in case of loading of a domain with success, its content is empty, otherwise its content is ErrorType. Discard
is used only in "Terminate Download Sequence"--

ListOfAccessResult::= BIT STRING
--each bit fills the result of the access at one variable. A bit at 1 signifies that the access is a success.--

ListOfObjectld::= SEQUENCE OF Identification
ListOfObjectType::= SEQUENCE OF TypeDataSpecification
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ListOfObjectValue::= OCTET STRING

— 590 —

--it is the juxtaposition of the values of the variables and/or error types encoded in compliance with "Data

Value" or Error type

ListOfErrorType::= OCTET STRING
--contains the juxtaposition of several ErrorType values encoded in compliance with Error Type (See

5.2.3.1.10).

{

ObjectClass::= UNSIGNED-8
Null (0),
Domain (1),
P (2),
Variable (3),
Variable-List (4),
Event (5),
OD Header (6),
Data [Type (7).

}

5.2.4 VMD ASE Protocol

5.2.4.1

5.2.4.1.1 General

The a

followipg services:
1) Initjate,

2) Conpclude,

3) Abort,

4) Reject.
5.2.4.1.2

NOTE

InitiateReqPDU::= SEQUENCE {

qual|ty-of-service-calling
extepsion-calling
proppsed-max-serv-outstanding-calling
proposed-max-serv-outstanding-called
proppsed-data-structure-nesting
--redommended nest=1; s§hall be > 1--
init-detail-request

Environment management protocol

Esociation management protocol defines the PDUs necessary for execution

Definition of the confirmed.initiate service protocol
nit Detail Request and Init Detail Respanse are defined in the SUB-MMS-CORE, module,

QualityOfServiceCalling
ExtensionCalling,
INTEGER-16,
INTEGER-186,
INTEGER-8,

[0] IMPLICIT InitDetailRequest

InitiateRespPDU::= SEQUENCE {
quallty-of-service-called QualityOfServiceCalled,
extehsion-called ExtensionCalled,
negqtiated-max-serv-outstanding-calling INTEGER-16,
negqtiated-max-serv-outstanding-called INTEGER-16,
negati - - -nesting INTEFGER-8
--recommended nest=1; shall be > 1--
init-detail-response [0] IMPLICIT InitDetailResponse
--see 10.2.8--

}

QualityOfServiceCalling ::= BITSTRING-8 {

}

quality-of-service

(0),

-- quality of service 1 (value of the bit = 1)--

--quality of service 2 (value of the bit = 0)--

ExtensionCalling ::= OCTETSTRING
-- For quality 1 the content shall be empty--

-- For quality 2 the content shall be AccessControl--

-- For service quality extensions, the format of this parameter shall be specified.

of the
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QualityOfServiceCalled ::= BITSTRING-8 {
quality-of-service (0)
-- quality of service 1 (value of the bit = 1): no information concerning this quality shall be included in
ExtensionCalling.--
--quality of service 2 (value of the bit = 0): the information concerning this quality shall be of the AccessControl
type; this information shall be present in ExtensionCalling and be included in the first row (first two octets of
OCTETSTRING content)--

}
ExtensionCalled: : = OCTETSTRING
}

AccessControl : : = BITSTRING-16 {
password bit 8 (0),
password bit 7 (1),
password bit 6 (2),
pasgword bit 5 (3),
pasgqword bit 4 (4),
pasgqword bit 3 (5),
pasgword bit 2 (6),
pasgword bit 1 (7),
accgss group 8 (8),
accqss group 7 (9),
accqss group 6 (10),
accgss group 5 (11),
accqss group 4 (12),
accqss group 3 (13),
accgss group 2 (14),
accqss group 1 15) }

InitiateEfrorPDU::= ErrorType

ParameferCBBSupportOption::= BITSTRING{
--trup value=parameter supported. The CSs can extend this list(--
--types of data

arr (prray) (0),--bit No. 0
str ($tructure) (1),--bit No. 1
vlis {variable-list) (2),--bit No. 2
valt [partial access) (3),--bit No, 3

).

Service$upportOption::= BITSTRING {
--A dervice is supported when its bit takes(the true value (1). The CSs can lengthen this list by adding new
servjces.
a) the sub-set of bits No. 0 to No. 39¢ndicates the support of the indications of services; this sub-set shfall be
present in the BITSTRING,
b)the sub-set of bits No. 40 to No..79 indicates the support of the requests for services and the bits ext¢nding
from| No. 40 to No. 81 indicate respectively the support of the name for the indications of services and the
requiests for services; this_Sub-set is optional for the request and conditional for the response .
The [ength of the bitstring can thus take the value 39, or the value 81--

--Bitp No. 0 to 32 arexmandatory
--vmld management\Services supported

sftatus.ind (0), --bit No. 0
unsolicited‘\status.ind (unconfirmed) (1), --bit No. 1
identify-ind (2), --bit No. 2
-- ddmain\management services supported
delete’domain.ind (3), --bit No. 3
irmtratedowmnmtoadsequence-id A, —=bitNo—=
download segment.ind (5), --bit No. 5
terminate download sequence.ind (6), --bit No. 6
initiate upload sequence.ind (7), --bit No. 7
upload segment.ind (8), --bit No. 8
terminate upload sequence.ind (9), --bit No. 9
-- program invocations management services supported
create program invocation.ind (10),--bit No. 10
delete program invocation.ind (11),--bit No. 11
start.ind (12),--bit No. 12
stop.ind (13),--bit No. 13
resume.ind (14),--bit No. 14
reset.ind (15),--bit No. 15
kill.ind (16),--bit No. 16
-- variable management services supported
read.ind (17),--bit No. 17
write.ind (18),--bit No. 18
information report.ind (unconfirmed) (19),--bit No. 19
define variable-list.ind (20),--bit No. 20

delete variable-list.ind (21),--bit No. 21
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-- event management services supported
event notification.ind (unconfirmed) (22),--bit No. 22

alter event condition monitoring.ind (23),--bit No. 23
acknowledge event notification.ind (24),--bit No. 24
get alarm summary.ind (25),--bit No. 25
-- context management services supported
conclude.ind (26),--bit No. 26
-- attributes management services supported
get name list.ind (27),--bit No. 27
get domain attributes.ind (28),--bit No. 28
get program invocation attributes.ind (29),--bit No. 29
get variable access attributes.ind (30),--bit No. 30
get variable-list attributes.ind (31),--bit No. 31
get event condition attributes.ind (32),--bit No. 32
-- OD services
IIUIib'ilIil.'l..lIUWIIiudu‘.illuI \OO},"iJil I“IIU feRv}
deneric-download.ind (34),--bit No. 34
deneric-terminate-download.ind (35),--bit No. 35
det OD Header/Data Type.ind (36),--bit No. 36
--Bitp No. 37 to 39 are reserved for extensions of services
--The set of bits from 40 to 80 is optional for the request and conditional for the response
--vmid management services supported
sftatus.req (40), --bit No. 40
unsolicited status.req (unconfirmed) (41), --bit No. 41
identify.req (42), --bit No. 42
-- ddmain management services supported
delete domain.req (43), --bit No. 43
imitiate download sequence.req (44), --bit No. 44
download segment.req (45), --bit No. 45
terminate download sequence.req (46), --bit No. 46
imitiate upload sequence.req (47), --bit No. 47
upload segment.req (48), --bit No. 48
terminate upload sequence.req (49), --bit No. 49
-- prpgram invocation management services supported
cfeate program invocation.req (50), --bit No.,50
delete program invocation.req (51), --bit No. 51

art.req (52), --bit N@ 52
sfop.req (53), --bit No. 53
resume.req (54), -+bit No. 54
reset.req (55);74-bit No. 55
Il.req (56); --bit No. 56

read.req (57), --bit No. 57
rite.req (58), --bit No. 58
imformation report.req (unconfirnied) (59), --bit No. 59
fine variable-list.req (60), --bit No. 60
lete variable-list.req (61), --bit No. 61

nt management serviees\supported

gvent notification.req(unconfirmed) (62), --bit No. 62
dlter event condition nionitoring.req (63), --bit No. 63
gcknowledge event notification.req (64), --bit No. 64
det alarm summary.req (65), --bit No. 65
-- cantext management service supported
cponclude.req (66), --bit No. 66
-- atjributesimanagement services supported
det name list.req (67), --bit No. 67
det domain attributes.req (68), --bit No. 68
t program-invecation-attributes-req (69)—bit-No—89
get variable access attributes.req (70), --bit No. 70
get variable-list attributes.req (71), --bit No. 71
get event condition attributes.req (72), --bit No. 72
-- OD services
generic-init-download.ind (73),--bit No. 73
generic-download.ind (74),--bit No. 74
generic-terminate-download.ind (75),--bit No. 75
get OD Header/Data Type.ind (76),--bit No. 76

--Bits No. 77 to 79 are reserved for extensions of services
--Type of identification supported
name support for service.ind (80), --bit No. 80
name support for service.req (81), --bit No. 81
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5.2.41.3 Definition of confirmed conclude service protocol

ConcludeReqPDU::= NULL.

ConcludeRespPDU::= NULL

ConcludeErrorPDU::= ErrorType

52414 Definition of the unconfirmed abort service protocol

The Abort service is mapped directly on the A-Abort service of the lower layer ensuring the
connections.

5.2.41.5 Definition of the unconfirmed reject service protocol

The re|ect service is described by Reject PDU.

RejectPpU::= SEQUENCE({

origipal-invocation-Id UNSIGNED-32,
--no{ significant if the reject concerns Conclude--
rejegt-reason RejectReason}

RejectRgason::= CHOICE
--The CSs can lengthen the following list --

conflrmed-request-PDU [0] IMPLICIT UNSIGNED-8{
other (0),
unrecognized-service (1),
imvalid invocation Id (3),
imvalid-argument (4),
nmpax-serv-outstanding-exceeded (6),
npax-recursion-exceeded (8),
vplue-out-of-range (9},

pdu-error [4] IMPLICIT UNSIGNED-8{
unknown-type-pdu (0),
invplid-pdu 1),
illegal-mapping (2)},

condlude-request-PDU [8] IMPLICIT UNSIGNED-8{
other (@);
imvalid-argument M)},

}
5.2.4.2 Protocol concerning the'vmd management

5.2.4.2.1 General

This sgction defines the _pratocole of the following services:

1) Stdtus,

2) UnsolicitedStatus,
3) Ideptify,

4) Gef Name'List.

5.2.4.22—Pefinitionof-the—confirmed-status—serviceprotocol

— request parameters.

StatusRequest::= BOOLEAN --true for extended derivation
— response parameters.
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StatusResponse::= SEQUENCE{
vmd-logical-status UNSIGNED-8{
state-change-allowed (0),
no-state-change-allowed (1),
others (2 to 5),

--reserved for complementary states. These states shall be explained in the PICS.

These complementary states allow ensuring the compatibility with MMS, FMS. Values 2 to 3 are reserved to
ensure compatibility of Sub-MMS with MMS. Value 2 is reserved for the limited service permitted state. Value 3
is reserved for the support service allowed state. Values 4 to 5 are reserved to ensure the compatibility of Sub-
MMS with FMS. Value 4 is reserved for the state "loading of objects without consequences for the users". Value

5 is reserved for the state "loading of objects with consequences for the users".
(6 to n)
--reserved for the C.S
13
vmd-physical-status UNSIGNED-8{
opergtiomat I\*2
partiglly-operational (1),
inoperable (2),
needs-commissioning (3) 1
local-detail BITSTRING SIZE( 0..128)

--thg content of BIT STRING is empty if the local detail is not used --

1) "Stpte change allowed" (value 0 for UNSIGNED-8):

all

the services of Sub-MMS are authorized.

2) "N¢ state change allowed" (value 1 for UNSIGNED-8):
theg following services are authorized.

Initiate,
Conclud
Abort,
Status,
Identify.
Read

(L

Get Alarm Summary
Get Nanje List
Get Domain Attributes

Get Pro
Get Vari
Get Vari
Get Eve

5.2.4.2.3 Definition of the unconfirmed unsolicited status service protocol

— sel

Unsolici

5.2.4.24— Defimitionm of the confirmedidentify service protocot

ram Invocation Attributes
pble Access Attributes
bble List Attributes

ht Condition Attributes

vice parameters.

edStatus::= StatusResponse

— request parameters.

IdentifyRequest: :: = NULL

— response parameters.

IdentifyResponse::= SEQUENCE {
vendor's name VISIBLESTRING,
model name VISIBLESTRING,
revision VISIBLESTRING
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5.2.4.2.5 Definition of the confirmed get name list service protocol

— request parameters.

GetNamelListRequest::= SEQUENCE {

object class OBJECTCLASS {
--values authorized
null (0),
domain (1),
pi (2),
variable (3),
variable-list (4),
event (5),
ODHeader (8)

atatype (7).

contijue after identification

— response parameters.

GetNamgListResponse:: = CHOICE{

list-offID SEQUENCE ¢
--selectgd if the object class value is different from 0
list-of-identification ListOfObjectld,
-1 if an object supports the double identification (name and index) only the index will be transmitted-
ore follows BOOLEAN },
list-off description SEQUENCE {
--selectgd if the value of the object class is equal to 0
objec} description CHOICE {
gives the description of the object
domain-description GetDomainAttributesResponse
pi-glescription GetProgramlnvecationAttributesResponse
valliable-description GetVariableAccessAttributesResponse
vatliable-list-description GetVariableListAttributesResponse
ev¢nt-description GetEventConditionAttributesResponse
od{header-description GetODHeader/DataTypeAttributesResponse
dafa-type-description GetODHeader/DataTypeAttributesResponse
}
more [follows BOOLEAN
}

5.2.5 Domain ASE-protocol
5.2.5.1 General

This s¢ction defines the protocols of the following services:

DeleteDomain,

N =

InitrateDownloadSequence,

w

DownloadSegment,

a

InitiateUploadSequence,

(e}

)
)
)
) TerminateDownloadSequence,
)
) UploadSegment,

)

~

TerminateUploadSequence,
8 ) Get Domain Attributes.

NOTE The status of a Domain can implicitly take the values: "predefined/non-existent", "ready" and "in-use".
— a domain can preexist or can be created by a Sub-MMS service.

— a preexistant domain can either come up with its total data or partial data; the rest of its data can be loaded by
the Sub-MMS services.
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— the Delete Domain service can be executed locally.
5.2.5.2 Definition of the confirmed delete domain service protocol
— Request parameters.

DeleteDomainRequest: = Identification.

— Response parameters.

DeleteDomainResponse::= NULL

rvice.

tribute,

5.2.5.3 Definition of the confirmed initiate download sequence service protocol
— Repuest parameters.
InitDownloadSequenceRequest::= SEQUENCE{

dompin-identification Identification,

list-qf-capabilities SEQUENCE OF OCTETSTRING
-- the cgntent can be blank (caution: the SEQUENCE OF encoding continues)

sharpble BOOLEAN--true for sharable

dompin-access-protection DomainAccessProtection
}
NOTE [The "domain-access-protection” parameter is assigned to the Domain~object created by the sg
charactdrizes the level of protection of the object with respect to the CLIENTS/
DomainfccessProtection::= BITSTRING{
--For a dervice 1 quality, the content of BITSTRING shall be empty.
For a sefvice 2 quality of the content the BITSTRING shall correspond\to the following definition--
--password--

pasgword-bit 8 (0),

pasgword-bit 7 (1),

pasgword-bit 6 (2),

pasgword-bit 5 (3),

pasgword-bit 4 (4),

pasgword-bit 3 (5),

pasgword-bit 2 (6),

pasgqword-bit 1 (7),

--ac¢ess group--

accqss-group 8 (8),

accgss-group 7 (9),

accgss-group 6 (10),

accgss-group 5 (11),

accgss-group 4 (12),

accgss-group 3 (13),

accgss-group 2 (14),

accqgss-group 1 (15),

--acg¢ess object.protection--

--vallue (16) is\reserved--

Ug (17),
--If the valué of the bit = 1 and the client belongs to one of the groups specified in the "access group" a
then|the/domain can be attached to a Pl by the Create Pl service--
Wa (18)

I \ VAl
--If the value of the bit = 1 and the client belongs to one of the groups specified in the "access group" attribute,
the domain can be downloaded/deleted by the Initiate Download Sequence, Download Segment, Terminate
Download Sequence and Delete Domain services--

Rg (19),
--If the value of the bit = 1 and the client belongs to one of the groups specified in the "access group" attribute,
then the domain can be uploaded by the Initiate Upload Sequence, Upload Segment and Terminate Upload
Sequence services--
--value (20) is reserved--

(21),

--If the value of the bit = 1 and the client has the required password identical to the attribute "password" then
the domain can be linked to a Pl by the Create Pl service--

W (22),
--If the value of the bit = 1 and the client has given the required password identical to the "password" attribute,
the domain can be downloaded by the Initiate Download Sequence, Download Segment, Terminate Download
Sequence and Delete Domain services--

R (23),
--If the value of the bit = 1 and the client has given the required password identical to the attribute "password",
the domain can be uploaded by the Initiate Upload Sequence, Upload Segment and Terminate Upload
Sequence services--

It
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--The values (24), (25), (26), (27), (28) are reserved --

Ua (29),
--If the value of the bit = 1, all the clients can link the domain to a Pl by the Create Pl service--
Wa (30),

--If the value of the bit = 1, all the clients can download/delete the domain by the Initiate Download Sequence,
Download Segment, Terminate Download Sequence and Delete Domain services--

Ra (31)
--If the value of the bit = 1 all the clients can then upload the domain by the Initiate Upload Sequence, Upload
Segment and Terminate Upload Sequence services-

Response parameters.

InitDqwnloadSequenceResponse::= NULL
Defipition of the confirmed download segment service protocol

Repuest parameters

DownjoadSegmentRequest::= Identification.

Repponse parameters

DownjoadSegmentResponse::= SEQUENCE{

Ipad-data OCTETSTRING,

more-follow BOOLEAN

--If the value is true, this means that there are other segments to be downloaded—

Repuest parameters.

TermDownloadSequenceRequest::= SEQUENCE{
lomain-Id ldentification,
iscard Discard
the content of Discard is empty.if-the loading of the domain is successful, otherwise it contains ErrprType
Caution: the length encoding(continues as long as the content of the Discard is empty) see 5.2.3.1.11.

—~ 1 O O

Repponse parameters.

TermpDownloadSequenceResponse::= NULL

Request parameters

InitUploadSequenceRequest::= Identification.

Response parameters

InitUploadSequenceResponse::= SEQUENCE{
ulsm Index Index,

--Index is of the UNSIGNED-16 type. if the index is significant (the value of the UNSIGNED-16 is <32K-1) the

saving should be continued with the ulsm index; if, on the contrary, the index is non-significant (the value of the
UNSIGNED-16 is 32K) the saving shall continue with the domain identifier(the Name or Index of the domain). The
resolution of the non ambiguity between domain Index and ULSM Index is at the server's charge.—

list-of-capabilities SEQUENCE OF OCTETSTRING }

--the content of the list of capabilities can be empty (caution: the SEQUENCE OF encoding continues)—
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5.2.5.4 Definition of the confirmed upload segment service protocol
— Request parameters

UploadSegmentRequest ::= Identification
--See the above constraints of the Initiate Upload Sequence service on the significance of the "ldentification".

"Identification" corresponds either to the name or to the domain Index or to the ULSM Index depending on the
context.--

— Response parameters

UpldadSegmentResponse::= SEQUENCE {

Ipbad-data OctetString,
nore-follow BOOLEAN
-- trye if there are other segments to be saved

!

5.2.5.5 Definition of the confirmed terminate upload sequence;service protocol
— Repuest parameters
TernjinateUploadSequenceRequest::= Identification

--Sep the constraints of the Initiate Upload Sequence service onthe significance of "ldentification".

"Identification" corresponds either to the domain name or Indéx/or to the ULSM Index, depending on thg
contpext.--

— Repponse parameters

TernmyinateUploadSequenceResponse::= NULL

5.2.5.6 Definition of the confirmed-get domain attributes service protocol

— Repuest parameters

GetomainAttributesRequest::= [dentification

— Repponse parameters

GetDompinAttributesResponse::= SEQUENCE {

list-gf-identification SEQUENCE OF IDENTIFICATION
objeft-class ObjectClass
--Permitted value "Domain"
list-qf-capabitities SEQUENCE OF OCTETSTRING,
--thg content can be empty (caution the encoding of SEQUENCE OF continues)--
statg DomainState,
predefined BOOLEAN, --true if predefined--
sub-mms-sharable BOOLEAN, --true if sharable--
list-of-pi ListOfObjectld
upload-in-progress UNSIGNED-8,
--number of upload in progress--
domain-access-protection DomainAccessProtection
--if the object is not protected its content shall be empty--
extension OCTETSTRING}
DomainState ::= UNSIGNED-8 {

non-existent/predefined (0),

loading 1),

ready (2),

in-use (3),

complete (4),

incomplete (5)
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5.2.6 Program Invocation ASE protocol
5.2.6.1 General

This section defines the protocol concerning the following services:

1) CreatePrograminvocation,

2) DeletePrograminvocation,

3) Start,

4) Stop,

5) Resume,

6) Reset,

7) Kill

8) Gef program invocation attributes.

NOTE [The first 7 services can be executed locally.
5.2.6.2 Definition of the confirmed create program invocation-service protocol

— Repuest_parameters
CreatePfogramlnvocationRequest::= SEQUENCE({

pi-ldentification Identification,
list-qf-domains-identification ListOfObjectID,
reuspble BOOLEAN,

--trup for reusable--

pi-agcess-protection PiAccessProtection
extehsion OCTETSTRING}

NOTE [The "pi-access-protection" parameter is assigned(to the Pl object created by the service. It chargcterizes
the leve| of protection of the object with respect to CLIENTS.

PiAccespProtection::= BITSTRING{
--Fof a quality of service 1 the content of BITSTRING shall be empty
For @ quality of service 2 the content of BITSTRING shall correspond to the following definition--
--pagsword--

passpord-bit 8 (0),
pasgword-bit 7 (1),
pasgword-bit 6 (2),
pasgword-bit 5 (3),
pasgword-bit 4 (4),
pasgword-bit 3 (5),
pasgqword-bit 2 (6),
pasgqword-bit 1 (7),
--ac¢ess group--

accgss-group 8 (8),
accqss-group 7 (9),
accgss-group 6 (10),
accqss-group 5 (11),
accqssgroup 4 (12),
access-grotp—3 4+3);
access-group 2 (14),
access-group 1 (15),

--access object protection--
--value (16) is reserved--

Dg (17),
--If the bit value = 1 and the client belongs to one of the groups specified in the "access groups" attribute then
he can delete the Pl by the Kill, Delete-PI services--

Hg (18),
--If the value of the bit = 1 and the client belongs to one of the groups specified in the "access groups"
attribute, then he can stop the execution of the Pi by the Stop service --

Sg (19),
--If the value of the bit = 1 and the client belongs to one of the groups specified in the "access groups"
attribute, then he can start execution of the Pl by the Start, Resume and Reset services --
--value (20) is reserved--

D (21),
--If the value of the bit = 1 and the client has provided a password identical to that of the "password" attribute
he can delete the Pl by the Kill, Delete-PI services--

H (22),
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--If the value of the bit = 1 and the client has provided a password identical to that of the "password" att
then he can stop execution of the Pi by the Stop service--
S (23),

--If the value of the bit = 1 and the client has provided a password identical to that of the "access group"

attribute, he can start execution of the Pl by the Start, Resume and Reset services--
--The values (24), (25), (26), (27), (28) are reserved--

Da (29),
--If the value of the bit = 1 all the clients can delete the Pl by the Kill, Delete-Pl services--
Ha (30),
--If the value of the bit = 1 all the clients can stop execution of the Pl by the Stop service--
Sa (31)
--If the value of the bit = 1 all the clients can start execution of the Pl by the Start, Resume and Reset
services--

}
}

ribute,

— Repponse parameters
CredtePrograminvocationResponse::= Index

The sg¢rver can inform the client that he accepts to assign the proposed .identifier
createdl object by sending back in its response an UNSIGNED_16 type index with
signifidant value (Value = 32K).

The sdrver can signify to the client that it is assigning to the created-object an identifiel
index tiype by sending back in its response an index with a significant value (Value bet
and 34K-1); this identifier replaces the proposed identifier if itds of the index type, oth
the crgated object supports the name and the index as identifier.=-

5.2.6.3 Definition of the confirmed delete program invocation service protocol

— Repuest parameters.

DeletgProginvocRequest::= Identification.

— Repponse parameters.

DeletgProglnvocResponse::= NULL

5.2.6.4 Definition of the confirmed start service protocol

— Repuest parameters

StarfRequest::= SEQUENCE({

i-identification Identification,
¢xecution-argument OCTETSTRING }
{the conteni\0f'the execution argument can be empty--

— Repponse-parameters

StartRedponse::= NULL

to the
A non-

of the
veen 0
erwise

5.2.6.5 Definition of the confirmed stop service protocol

— Request parameters

StopRequest::= Identification

— Response parameters

StopResponse::= NULL

5.2.6.6 Definition of the confirmed resume service protocol

— Request parameters
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ResumeRequest::= SEQUENCE{
pi-identification Identification,
execution-argument OCTETSTRING}
--the content of the execution argument can be empty--

— Response parameters

Resume Response::= NULL

5.2.6.7 Definition of the confirmed reset service protocol

— Request parameters

ResetRequest::= Identification

— Repponse parameters

Res¢tResponse::= NULL

5.2.6.8 Definition of the confirmed kill service protocol

— Repuest parameters

KillRequest::= ldentification

— Repponse parameters

KillResponse::= NULL

5.2.6.9 definition of the confirmed service-protocol get program invocation attributes

— Repuest parameters

GetRrogramlnvocationAttributesRequest:: = _\‘ldentification

— Repponse parameters

GetRrograminvocationAttributesResponse::= SEQUENCE

listtof-identification SEQUENCE OF Identification
object-class ObjectClass --Permitted value "PI"--
pi-$tate PlState

listtof-domain-id ListOfObjedtid

sulb-mms-deletable BOOLEAN, --true if deletable
reysable BOOLEAN, --true if reusable
ex¢cution-argument OCTETSTRING,

--thg content.of OCTETSTRING can be empty, otherwise it should contain the last value supplied by thq Start
or Rpsume service executed with success--

pi-agcess-protection PlAccessProtection
--thg content should be empty if the object is not protected

extension OCTETSTRING }
PISTATE::= UNSIGNED-8 {

non-existent (0)

unrunnable (1)

idle (2)

running (3)

stopped (4)

starting (5),

stopping (6)

resuming (7)

resetting (8)
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5.2.7 Variable ASE protocol

5.2.71 Summary

—-71 =

This section defines the following service parameters:

Read (a variable-list),

N =

Write (a variable-list),

a b~ W

InformationReport (a variable-list),

DeleteVariableList (a variable-list),

~N O

5.2.7.2 Common definitions

The following production is used by the Read (without result), Write and Information Report ser

VariablePescription::= CHOICE {
varigble_list [0]
list f variables

Get Variable Access Attributes (a variable),

)

)

)

) DefineVariableList (a variable-list),

)

)

) Gef Variable List Attributes (a variable-list).

IMPLICIT ldentification,

[1] IMPLICIT SEQUENCE OF VariableAccessDescription

--The following production is used only by the Read service (with result)--

VariablePescriptionWithType::= CHOICE {
varigble_list [2]
list qf variables

--The following production is used by the Read, Write and Information Report services. It allows global or p

IMPLICIT ldentification

[3] IMPLICIT SEQUENCE OF VariableAccessDescription

access fo variables identified by their index or their name-:

VariableAccessDescription::= CHOICE {
--global{access-choice
objecj-index
objecf-name
undefined-length-name
CS-fixed-length-name
}
--partiallaccess choice
--list-of-fomp/elem-selection

UNSIGNED-16 (0..32K-1),
CHOICE {
[6]\MVIPLICIT OCTETSTRING SIZE (0.32),

{5] IMPLICIT OCTETSTRING SIZE (X)-- see note 1

[(n=1) th level nesting]

objec}-index/list-of-selection [1] IMPLICIT SEQUENCE {
object-irfdex UNSIGNED-16 (0..32K-1),
list-of-sglection [0] IMPLICIT Selections }
object-npme/list-of-selection CHOICE {
undgfined-length-name/list-of-selection [2] IMPLICIT SEQUENCE {

undlefined-lenhgth-name

OCTETSTRING SIZE (0..32),

ices--

hrtial

listtof-selection [0] IMPLICIT Selections 1
cs-fiked-length-name/list-of-selection [6] IMPLICIT SEQUENCE 1
cs{fixed-length-name OCTETSTRING SIZE (X)—see note 1
list-of-selection [0] IMPLICIT Selection h

--one-comp/elem-selection

object-index/one-selection
object-index
one-selection

object-name-one-selection

undefined-length-name/one-selection
undefined-length-name
one-selection

cs-fixed-length-name/one-selection
cs-fixed-length-name

[1 st level nesting]
[3] IMPLICIT SEQUENCE {
UNSIGNED-16 (0..32K-1),

UNSIGNED-16 }

CHOICE {
[4] IMPLICIT SEQUENCE

OCTETSTRING SIZE (0..32),

UNSIGNED-16 1,

[7]1 IMPLICIT SEQUENCE }
OCTETSTRING SIZE (X)—see note 1

one-selection

UNSIGNED-16 1

}
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NOTE 1 CS-fixed-length-name can only be used if the Companion Standards have defined a value at X (X < 32).
In this case, the length of OCTETSTRING SIZE (X) is no longer encoded.

Selections::= SEQUENCE {

alternate access SEQUENCE OF {--the index number shall be 2 0.--
successive deeper comp/elem index UNSIGNED-16
}
access CHOICE {
list of comp/elem index [0] IMPLICIT SEQUENCE OF UNSIGNED-16
range of elements [1] IMPLICIT SEQUENCE {
start element index UNSIGNED-16
number of elements UNSIGNED-16
}
}

NOTE A table 1s composed of several elemenis. Each element can be of the simple, table or structdre type.
Each el¢ment is identified by an index of the UNSIGNED-16 type. The first element is identified by an infex with
the valug 0, the second element having the value 1, etc. The composition of a table is assumed to he known by all
the clierts.

NOTE 3| A structure is composed of several fields. Each field can be of the simple, table or structure tyge. Each
field is identified by an index of the UNSIGNED-16 type. No rule is imposed on the values'to, be assigndd to the
field ideptifiers. The composition of a structure and the values of the field identifiers are @ssumed to be khown by
all the clients.

5.2.7.3 Definition of the confirmed read service protocol

— Repuest parameters

Rea@iRequest::= CHOICE {

without result variable access specification VariableDescriptiony
--This choice indicates a variable-list to be read. It also{indicates that the response shall not contain
descriptors of the types of values read--
th result variable access specification VariableDescriptionWithType
--This choice indicates a variable-list to be read. |t also indicates that the response shall contain|the
descriptors of the type of variables--

wi

— Repponse parameters.

The read procedure for a variable éxecuted with success results in returning the variable value. A
unsuccessful read procedure for a‘variable results in returning the ErrorType value--

ReafiResponse::= SEQUENCE {
list-of-access-result ListOfAccessResult,
--ListOfAccessResult is of the BITSTRING type. Bit (0) is assigned to the first variable read, pit (1) to
the second variable read and so on. For each variable read, the bit assigned to it indicates if|the
read operation has been executed successfully or has been unsuccessful. A bit set to 0 indicates
that the read attempt has been unsuccessful--
list-of-Type-Data-Specif ListOfObjectType ,
--ListOfObjectType does not contain any descriptor if the request does not require their restitpition.
In other cases, it is composed of descriptors of the read variables. If the reading of a variablg is
executed with success, the descriptor should indicate the type of the value read. On the contrary if it
ends by a failure, the descriptor should indicate the type of the ErrorType value.
If all the readings of variables are successfully executed, and the values read are of the samg type,
ListOfObjectType can then contain a single descriptor describing the type in question. The
Sections. 2.3 1=

list-of-Data-value ListOfObjectValue
--The content of ListOfObjectValue is composed of the data of the variables read. These data are
juxtaposed. If the reading of a variable is executed with success, the data should be of the value
read. (see "Data Value" section 5.2.3.1.12 for the different possible values). If the reading of a
variable ends in failure, the data shall be of the ErrorType value. (see section 5.2.3.1.10)--
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5.2.7.4 Definition of the confirmed write service protocol

— Request parameters.

WriteRequest::= SEQUENCE{
variables access specification VariableDescription,
--VariableDescription indicates a variable class object identifier list or a variable-list class object
identifier to be written--
list-of-Type-Data-Specif. ListOfObjectType,
--The content of ListOfObjectType could be without any type descriptor.
If not, it should contain the descriptor of each of the values of the variables to be written.
If it contains a single descriptor, this signifies that the values of the variables to be written are all of
the type indicated by the descriptor. The authorized types are those specified by
"TypeDataSpecification" (see section 5.2.3.1.11)--
list-of-Data-Value ListOfObjectValue}
--The content of ListOfObjectValue shall correspond to the values of the variables to be writteny, These
values are juxtaposed. The permitted values are those specified by "Data Value" (see section5.2|3.1.12)-

— Repponse parameters.

WritgResponse::= SEQUENCE {

list-of-access-result ListOfAccessResult,
--ListOfAccessResult is of the BITSTRING type. The bit (0) is assigned to-the first written variablp, the
bit (1) is assigned to the second written variable and so on. For each aritten variable, the bit whigh is
assigned to it indicates if the write operation has been successfully/executed or that it was unsugcessful.
A bit set to value 0 indicates that the write operation was unsuccessfdl--
ist-of-ErrorType ListOfErrorType

--ListOfErrorType contains no value if all the writing operations ‘of the variables have been succepsfully
executed. If not, it contains the juxtaposition of ErrorTypevalues of all the writings of variables which
ended unsuccessfully. The first value should correspongd-to.the first failure, the second to the seqond
failure and so on (for the ErrorType value See section 5%2.3.1.10)--

}
5.2.7.5 Definition of the unconfirmed information report service protocol

— Repuest parameters

InfomationReportRequest::= SEQUENCE{

Ipcal detail OCTETSTRING,
-the content of the OCTETSTRING-can be empty--
Ariable access specification VariablesDescription,

--VariableDescription indi¢ates a list of variable class object identifiers or a variable list class object

identifier whose values are provided in the ListOfObjectValue parameter--

list-of-Type-Data-Specif, ListOfObjectType,

-the content of ListOf@bjectType could be empty.
Otherwise, it is composed of the descriptors of values present in the ListOfObjectValue parametgr. If it
contains only,one/descriptor this signifies that all the values of the "ListOfObjectValue" parameter are of
the same type\“The authorized types are those specified by "TypeDataSpecification" with the exception
of error type-(see section5.2.3.1.10)--

list-of-Datd-Value ListOfObjectValue }

--The\content of ListOfObjectValue is composed of the data of variables identified by the
“ariablesDescription" parameter. These data are juxtaposed. The authorized values are those specified
by™"Data Value" (see section5.2.3.1.11)--

5.2.7.6 Definition of the confirmed define variable list service protocol

— Request parameters

DefineVariableListRequest::= SEQUENCE({

proposed-Var-list-ldentification Identification,

--the proposed identifier can be either a name or an Index.--

list-of-var-ldentification SEQUENCE OF Identification

--ldentifiers of the variables (no variable-list) to be linked to the created variable-list--
variable-list access protection VariableListAccessProtection,
extension OCTETSTRING

--allows characterizing the type of user, extension, etc.--
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Review:

e The "variable-list access protection" parameter is assigned to the created Variable-list
object. It characterizes the level of protection of the object with respect to CLIENTS.

VarListAccessProtection ::= BITSTRING{

--for a service quality 1, the content of BITSTRING should be empty.

For a service quality 2, the content of BITSTRING should correspond to the following definition--

--password--

password-bit 8,

password-bit 7 (1),

password-bit 6 (2),

password-bit 5 (3),

pasqgword-bit 4 4),

pasgword-bit 3 (5),

pasgqword-bit 2 (6),

pasgqword-bit 1 (7),

--acg¢ess group--

accgss-group 8 (8),

accdqss-group 7 (9),

accqss-group 6 (10),

accgss-group 5 (11),

accqss-group 4 (12),

accqss-group 3 (13),

accgss-group 2 (14),

accqgss-group 1 (15),

--acg¢ess object protection--

--valjue (16) is reserved--

Dg (17),

--if the bit value = 1 and the client has the "access group" rights required, he can delete the Variable-lisf by the
Delgte Variable-list service--

Wg (18),

--If the bit value = 1 and the client has the "access greup" rights required, he can write in the variables linked to
the yariable -list by the Write service (variable-list) =~

Rg (19),

--If the bit value = 1 and the client has the required "access group" rights, he can read the variables linHed to
the yariable-list by the Read service (Variablelist)--

--vallue (20) is reserved--

D (21),

--If the bit value = 1 and the client has the required "password" right, he can delete the variable-list by the
Delgte variable-list service--

W (22),

--If the bit value = 1 and the ¢lient has the required "password" rights, he can write in the variables linked to the
varigble-list by the Write service (Variable-list)--

R (23),

--If the bit value = 1 and the client has the required "access group" right he can read the variables linkefl to the
varigble-list by the Read (Variable-list) service--

--vallues (24), (25),26), (27), (28) are reserved--

Da (29),

--If the bit value.= 1 all the clients can delete the variable list object by the Delete variable-list service--

Wa (30),

--If the bitwalue = 1, all the clients can write the variables linked to the variable-list by the Write (Variabje-list)
serv|ce¥

Ra 34

--If the bit value = 1 all the clients can read the variables linked to the variable-list by the Read(Variable-list)
service--

}

— Response parameters

DefineVariableListResponse::= Index

The server can indicate to the client that it accepts to assign the proposed identifier to the
created object by returning in its response an index with a non-significant value (Value =

32K).

The server can indicate to the client that it is assigning an identifier of the index type to the
created object by returning in its response an index with a significant value (Value between 0
and 32K-1); this identifier replaces the proposed identifier if it is of the index type, otherwise
the created object supports both the name and the index as identifier--
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5.2.7.7 Definition of the confirmed delete variable list service protocol

— Request parameters.

DeleteVariableListRequest::= Identification.

"Identification" should be the identifier of the created object variable-list. The type of
identification borne can be either a Name, or an Index, or a Name and an Index. See the
explanations given by the DEFINE VARIABLE-LIST service.--

— Response parameters.

DeldteVariableListResponse::== NULL

5.2.7.8 Definition of the confirmed get variable access attributes service/protocol

— Repuest parameters.

GetVariableAccessAttributesRequest::= Identification.

— Repponse parameters.

GetVariableAccessAttributesResponse::= SEQUENCE

list-of-identification SEQUENCE OF IDENTIFICATION
object-class Object-Class

--Permitted value "variable"--
type data description TypeDataSpecification,
viriableaccessprotection VariableAccessProtection
extension OCTETSTRING }

VariablefAccessProtection ::= BITSTRING{
--the content shall be empty if the object is not protected, otherwise, it should contain the information flefined

belop--

--pagsword--

pasgqword-bit 8 ),
pasgword-bit 7 (1
pasgqword-bit 6 (2),
pasgword-bit 5 (3),
pasgword-bit 4 (4),
pasgword-bit 3 (5),
pasgqword-bit 2 (6),
pasgqword-bit 1 (7),
--acg¢ess group--

accqss-group 8 (8),
accgss-group 7 (9),
accqss-group 6 (10),
accqss-group. 5 (11),
accgss-group 4 (12),
accqss-group 3 (13),
accdss-group 2 (14),
access-group—t t5;

--access object protection--

--values (16), (17) reserved--

Wg (18),

--If the bit value = 1 and the client belongs to one of the groups specified in the "group access" attribute, he
can write the variable by the Write service (variable) --

Rg (19),

--If the bit value = 1 and the client belongs to one of the groups specified in the "access group" attribute, he
can read the variable by the Read service (Variable)--

-- values (20), (21) are reserved--
w (22),

--If the bit value = 1 and the client has the "password" rights required, he can write the variable by the Write
service (variable) --

R (23),

--If the bit value = 1 and the client has the "group access" rights required, he can read the variable by the Read
service (Variable) --

--values (24), (25), (26), (27), (28), (29) are reserved --
Wa (30),
--If the bit value = 1 all the clients can write the variable by the Write service (variable) -
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Ra (31)
--If the bit value = 1 all the clients can read the variable by the Read service (Variable)--
extension OCTETSTRING}

5.2.7.9 Definition of the confirmed get variable list attributes service protocol

— Request parameters.

GetVariableListAttributesRequest::= Identification.

— Response parameters.

GetVarigbleListAttributesResponse::= SEQUENCE

list-qf-identification SEQUENCE OF IDENTIFICATION
objeft-class ObjectClass

sub-mms-deletable BOOLEAN, --true if deletable
list-gf-variable ListOfObjectID,
varigble-list-access-protection VariableListAccessProtection
--thg content should be empty if the object is not protected.--

extehsion OCTETSTRING }

Variable|.istAccessProtection ::= BITSTRING{
--the content shall be empty if the object is not protected, otherwise, it should contain the information flefined

belo--

--pagsword--

pasgword-bit 8 (0),
pasgword-bit 7 (1),
pasgword-bit 6 (2),
pasgword-bit 5 (3),
pasgword-bit 4 (4),
pasgword-bit 3 (5),
pasgqword-bit 2 (6),
pasgqword-bit 1 (7),
--ac¢ess group--

accgss-group 8 (8),
accgss-group 7 (9),
accgss-group 6 (10),
accgss-group 5 (404
accgss-group 4 12),
accgss-group 3 (13),
accdqss-group 2 (14),
accdgss-group 1 (15),

--acgess object protection--

--valjue (16) is reserved--

Dg (7)
--If the bit value = 1 and.the client belongs to one of the groups specified in the "Access Groups" attribdte, then
he cpn delete the Variable-List object by the Delete Variable-List service--
Wg (18),

--If the bit valde =1 and the client belongs to one of the groups specified in the "Access Groups" attribute, then
he chn write.the’variable by the Write (Variable-List) service--
Rg (19),

--If thedbit value = 1 and the client belongs to one of the groups specified in the "Access Groups" attribute, then
he cpn\read the variable by the Read (Variable-List) service--
-- value (20) is reserved--

D (21)

--If the bit value = 1 and the client has given a password identical to that specified in the "Password" attribute,
he can delete the Variable-List object by the Delete Variable-List service--

w (22),

--If the bit value = 1 and the client has given a password identical to that specified in the "Password" attribute,
he can write the variable by the Write (Variable-List) service.

R (23),

--If the bit value = 1 and the client has given a password identical to that specified in the "Password" attribute,
he can read the variable by the Read (Variable-List) service--

--values (24), (25), (26), (27), (28) are reserved --

Da (29)

--If the value of the bit = 1 all the clients can delete the Variable-List object by the Delete Variable-List service--
Wa (30),

--If the bit value = 1 all the clients can write the variable by the Write service (Variable list) -

Ra (31)

--If the bit value = 1 all the clients can read the variable by the Read service (Variable list)--

!
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5.2.8

5.2.8.

Event ASE protocol

1 General

This section defines the protocol for the following services:

— Repuest parameters.

EventNqgtification::= SEQUENCE {

common-information Commoninformation

list-gf-event-Identification ListOfObjectld,

list-gf-event-message-description SEQUENCE OF TypeDataSpecification
-INOTE

list-gf-event-message-value OCTETSTRING

.2 Definition of the unconfirmed event notification service protocol

Event Notification,
Acknowledge Event Notification,

Get Alarm Summary,

)
)
3) Alter Event Condition Monitoring,
)
) Get Event Condition Attributes.

-1The "list-of-event-message-description" parameter gives the list of.descriptors of the "EventMessage"
dttributes of the objets listed in the ListOfObjectld parameter. This list could be reduced to ZERO decriptor.
Hach TypeDataSpecification describes the EventMessage types

Hach "Event Message" is a structure having one or more fields according to the type of the event object.
According to the type of the object, the description of @n'yEventMessage" shall be that of a structure| having:

a) either only one field:

this field describes Event Data. The authroized types are those defined by TypeDataSpecification with an
xception of error type.

D

bl) or two fields:

the first field describes Event Occurénce ID. The authorized type is OCTETSTRING SIZE(2).

the second field describes Event Data. The authorized types are those defined by TypeDataSpecification
xcepting error type.

QD

d) or three fields:

the first field describes 'Event State. The authorized type is BITSTRING-16.
the second field destribes Event Occurence ID. The authorized type is OCTETSTRING SIZE(2).

-|the third field,describes Event Data. The authorized types are those defined by TypeDataSpecificatjon
excepting error type.

I{ all thes*EventMessage" attributes are of the same type, the list could be reduced to a single "Evenf
Message™descriptor--

--This parameter contains the juxtaposition of EventMessage values.

NOTE

Depending on the type of object, the value of an "EventMessage" comprises:
a) a single field:

this field gives the Event Data value. The permitted values are those defined by Data Value (see section
5.2.3.1.12).

b) or two fields:
- the first gives the value of Event Occurence ID. The value authorized is OCTETSTRING-2,

- The second gives the value of Event Data. The values authorized are those defined by Data Value (see
section 5.2.3.1.12),

c) or three fields:
- the first gives the value of Event State. The value permitted is BITSTRING-16,
- the second gives the value of Event Occurrence ID. The value authorized is OCTETSTRING-2,
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- the third gives the value of Event Data. The values permitted are those defined by Data Value (see section
5.2.3.1.12).--

Com

moninformation::= OCTETSTRING

--The contents of OCTETSTRING is composed of the ordered juxtaposition of the following information:

1- the value of the first information is a BITSTRING-16 and represents "Event Type". This information
mandatory, indicates the type of event objects of which one event is included in the notification.

2- the value of the second information is an OCTETSTRING-2 and represents
"EventTransactionOccurencelD".

3- the value of the third information, optional, is known to the user; it occupies the rest of the octets of the
OCTETSTRING content.--

EventType ::= BITSTRING-16

Q

QD

}

Ever
--thg

5.2.8.3

- Re

), QUHHUItUd If thc VG:UU ;O AI.
), --supported if the value is 1
), --supported if the value is 1
to n) --to be defined by C.S/User

{
mrroTT UVUIIt dUtUbtlUll auppult \I
cknowledge action support (
nable action support (
.S/User action support (

tTransactionOccurencelD ::= OCTETSTRING-2
semantic is a local issue; it shall be described in the PICS.--

quest parameters

Definition of the confirmed acknowledge event notification service protpcol

This s¢rvice enables acknowledgement of several object\events. The acknowledgemenit of an

object |is done by forcing the object attribute Ack State”to the value: True..The "Ack|State"
attribufe is a component of the "Event State" attribute.--
AcknowledgeEventNotificationRequest::= SEQUENCE {
list of event identification ListOfQbjectld
list of event occurence ID type
description SEQUENCE OF TypeDataSpecification
--The number of TypeDataSpecificationican be null when the types are implicitely known. The
description of each TypeDataSpecification shall be that of OCTETSTRING-2. Since all the type
descriptors are identical, it is possible to reduce the list to a single descriptor--
list of event occurence Id value OCTETSTRING
--The OCTET STRING content is composed of the ordered justaposition of values "EventOccurrencelD".
Each of these values is am@CTETSTRING-2--
}
— Repponse parameters
AcknowledgeEventNatificationResponse::= SEQUENCE {
list-of-access-result ListOfAccessResult,
--ListOfAccessResult is of the BITSTRING type. Bit (0) is assigned to the first acknowledged objg¢ct, bit
(1) isvassigned to the second acknowledged object and so on. For each object acknowledged, the bit
which is assigned to it indicates if the acknowledgement operation has been successfully carried|out or
has ended in a failure. The bit set to 0 signifies that the acknowledgement is a failure.
|ist-nf-Frrany'np | i:tﬂfFrrany'ma
--the content of the ListOfErrorType is empty if all the acknowledgements have been carried out
successfully, otherwise it contains the juxtaposition of the ErrorType values of all the acknowledgements
which have ended in a failure. The first value shall correspond to the first failure, the second value shall
correspond to the second failure and so on. The authorized Error Type values are those defined by the
section 5.2.3.1.10--
}
5.2.8.4 Definition of the confirmed alter event condition monitoring service protocol
— Request parameters

This service enables modifying the attributes of Enable State or Extension States of several
event objects. These attributes are the components of the "Event State" attribute. The C.S or
the user can define other actions.
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The modification of an "Event State" attribute can entail a new notification of the events of the
same object. The present document does not indicate how or when this new notification took
place--

AlterEventConditionMonitoringRequest::= SEQUENCE
list of event state action ID SEQUENCE OF EventStatePathAccess
--This parameter indicates the list of Event State attributes to be modified. For each modification it
indicates the identification of the object followed by the row of the action. See below the description of
the EventState with the possible actions--
list of event state description SEQUENCE OF TypeDataSpecification
--The number of TypeDataSpecification can be null when the types are implicitely known. The
description of each "Event State", made by TypeDataSpecification, shall be that of BITSTRING-16. When
all the type descriptors are identical it is possible to reduce the list to a single descriptor--
list of event state value OCTETSTRING
--The content of OCTET STRING is composed of the ordered juxtaposition of the "EventState’qvdlues.
Each Event State value is represented by a BITSTRING-16 value with the following constraints™ the bits
which do not belong to the expected action shall be forced to 0. See below the definition of the "Event
State" actions--

}
EventStatePathAccess::= CHOICE {
g¢vent-index/action-path-description [3] IMPLICIT SEQUENCE {
event-index UNSIGNED-16 (0 . . 32K-1),
action-rank ActionRanK }
¢vent-name/action-path-description CHOICE {
undefined-length-name [4] IMPLICIT SEQUENCE {
event-name OCTETSTRING SIZE (0..32),
action-rank ActionRank ,
cs-defined-length-name [7] IMPLICITE SEQUENCE {
event-name OCTETSTRING SIZE (X),
action-rank ActionRank }

NOTE [CS-defined-length-name can only be used if the Companion Standards have defined the value X|< 32. In
this cas¢ the length of OCTETSTRING SIZE (X), is no longer encoded. (See encoding in appendix 10.A).

ActignRank::= UNSIGNED-16 {
rank 0 (0), --reserved value
rank 1 (1)s%2validation/invalidation
rank 2 to n (2)\to (n), --user action/CS
}
EventState::= BITSTRING-16 {
acknowledgement (0), --true if the object is acknowledged
vplidation (1), --true if the object is validated
elxtension-state (2) to (p), --the user or the CS can lengthen the list of actionp

To this end, we recommend.on.one hand to break down the bits from 2 to p into n ordered sets, each in¢luding
1 orseveral bits and, on the‘other hand, to assign to each set an action of rank 2 to n--

— Repponse parameters

AltejEventConditieonMonitoringResponse::= SEQUENCE {
list-of-access-result ListOfAccessResult,
--L4stOfAccessResult is of the BITSTRING type. Bit (0) is assigned to the first altered object, Bit (1) is
assigned to the second altered object and so on. For each altered object,the bit which is assigned to it
indicates if the alteration operation has been successfully carried out or if it ended in a failure. A|bit
positioned to 0 value signifies that the modification ended in a failure--

list-of-ErrorType ListOfErrorType
--the content of ListOfErrorType is empty if all the modifications have been successfully executed,
otherwise it contains the juxtaposition of the ErrorType values of all the modifications which have ended
in a failure. The first value shall correspond to the first failure, the second value shall correspond to the
second failure and so on. The authorized values for Error Type are those defined by section 5.2.3.1.10-

1
5.2.8.5 Definition of the confirmed get alarm summary service protocol

— Request parameters.
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GetAlarmSummaryRequest::= CHOICE {
without result events access [1] IMPLICIT ListOfObjectID ,
--This choice indicates a list of event objects whose Event_Message attribute is to be read. It also

indicates that the response shall not contain descriptors of the read value type--

with result events access [3] IMPLICIT ListOfObjectID
--This choice indicates a list of object events whose Event_Message attribute is to be read. It also

indicates that the response shall contain the descriptors of the type of values read--

— Response parameters.

-- The reading procedure for a successfully executed Event_Message attribute causes
returning its value. The reading procedure of an unsuccessful Event_Message attribute

causes returning of the ErrorType value--
GetAlarmSummaryResponse::= SEQUENCE {
list-of-access-result ListOfAccessResult,
--ListOfAccessResult is of the BITSTRING type. Bit (0) is assigned to the first attribute read; bit (1) is
assigned to the second attribute read and so on. For each attribute read, the bit which'is assigned to it
indicates if the reading operation has been carried out successfully or has ended ima“failure. A bjt
positioned at 0 value signifies that the reading is a failure--
list-of-event-message-description SEQUENCE OF TypeDataSpecification -<See’/note 1--
list-of-event-message-value OCTETSTRING --see-hote 2--
}
NOTE 1| This parameter contains a list of descriptors. This list could be reduc¢ed-to ZERO descriptor if the|request

does ndt demand the descriptor types. Each TypeDataSpecification describes either an EventMessagq

reading

operatiophs were carried out successfully and the descriptors were of/the-same type, the list could be re

only on¢g

NOTE 2

a) either only one field:

- 1
eX

b) or

- the first describes the Event Occurence,ID. The authorized type is OCTETSTRING-2,

Ty

c) or fthree fields:

- 1
- 1
Ty
This parf

Each re
in a faill

operation was successful, or an Error Type if reading operations were a failure. If all the

descriptor of Event Message.

Depending on the type of the object the "EventMessage" descriptor shall be that of a structure ha

his field describes the Event Data type. The authorized types are those defined by TypeDataSpeq
cept error type.

two fields:

peDataSpecification except errof type.

he first describes the Event ‘State type. The authorized type is BITSTRING-16,
he second describes'the type of Event Occurence ID. The authorized type is OCTETSTRING-2,

peDataSpecification except error type.--
pmeter contains the juxtaposition of Event Message or Error Type values.

hding operation carried out successfully restores the Event Message value. Each reading operatiol
re retores Error Type value.

NOTE 3

a) eit

According o the type of the object, the value of an "EveniMessage" comprises:

her only one field:

type if
reading
uced to

ing:

ification

the second describes the Eyvent Data Type. The authorized types are those defined by

the third describes the Event Data type. The authorized types are those descriped by

n ended

- this field gives the Event Data value. The authroized values are those defined by Data Value (see 8.1.10.2).

b) or
-t

two fields:
he first field gives the Event Occurence ID value. The authorized value is OCTETSTRING-2,

- the second gives the Event Data value. The authorized values are those defined by Data Value (see
8.1.10.2),

c) or
-t
-t

three fields:
he first field gives the Event State value. The authorized value is BITSTRING-16.
he second field gives the Event Occurence ID value. The authorized value is OCTETSTRING-2,

the third field gives the Event Data value. The authorized values are those defined by Data Va
8.1.10.2).--

lue (see
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Definition of the confirmed get event condition attribute service protocol

Request parameters.

GetEventConditionAttributesRequest::= Identification

Response parameters.

GetEventConditionAttributesResponse::= SEQUENCE {
list-of-identification SEQUENCE OF IDENTIFICATION
object-class ObjectClass --permitted value "Event"--

event type EventType
--This parameter indicates the type of object. For the definition of Event Type. see the Event Notification
service (section 8.7.2)--
gvent-message-type-description TypeDataSpecification
--This parameter gives the descriptor of "Event Message" of an object. The response of the“'Get[Alarm
Summary" service (section 8.7.5) explains in detail how to build a description of Event Message-|
Hvent-access-protection ::= EventAccessProtection
-{The content of this parameter is empty if the object is not protected--
!
EventAccessProtection ::= BITSTRING
--The content is empty if the object is not protected, otherwise it shall correspond)to the following descr|ption.
--pagsword--
pasgqword bit 8 (0),
pasgword bit 7 (1),
pasgqword bit 6 (2),
pasgqword bit 5 (3),
pasgword bit 4 (4),
pasgword bit 3 (5),
pasgqword bit 2 (6),
pasgword bit 1 (7),
--acg¢ess groups--
accqss group 8 (8),
accgss group 7 (9),
accqss group 6 (10)%
accqss group 5 1),
accgss group 4 *12),
accqss group 3 (13),
accdss group 2 (14),
accgss group 1 (15),
--bit|(16) reserved
Dg (17),
--if the value is 1 and if the client has the group access rights required he can validate/invalidate and refd the
objeft by means of the Alter~Event Condition Monitoring and Get Alarm Summary services--
Wg (18),
--if the value is 1 and if the client has the group access rights required he can acknowledge and read the object
by means of Acknowledge Event Notification and Get Alarm Summary services.--
--bit$ (19), (20) reserved
D (21),
--if the valuesis.¥ and if the client provides a password identical to that specified in the "password" attriute, he
can jalidate/invalidate and read the object by means of the Alter Event Condition Monitoring and Get Algrm
Summary--
w (22),
"ift LA~ VG:UU ;O 1 Glld thU \J:;Ullt hc\o thU FGOOVVUId ||uhto IU\.'U;IUG‘ hU odarll au:\llUVV:Ud\dU alld IUGd thc UbJ \Jt by
means of Acknowledge Event Notification and Get Alarm Summary services.--

—-bits (23), (24), (25), (26), (27), (28) reserved

Da

(29),

--if the value is 1 all the clients can validate/invalidate and read the object by means of Alter Event Condition
Monitoring and Get Alarm Summary services.--

Wa

(30),

--if the value is 1 all the clients can acknowledge and read the object by means of Acknowledge Event
Notification and Get Alarm Summary services.--

--bit

extension

(31) reserved
OCTETSTRING}
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6 Structure of protocol machines

Interface to FAL services and protocol machines are specified in this clause.

NOTE The state machines and ARPMs defined in this section only define the valid events for each. It is a local
matter to handle these invalid events.

The behavior of the FAL is described by three integrated protocol machines. Specific sets of
these protocol machines are defined for different AREP types. The three protocol machines
are: FAL Service Protocol Machine (FSPM), the Application Relationship Protocol Machine
(ARPM), and the Data Link Layer Mapping Protocol Machine (DMPM). The relationship among

these protocol machines as well as primifi\/ne nvr‘hnngnd among them are dnpir‘fnd in Figure

9.

AP_Context

A

FAL Service Req/Rsp Primitives FAL Service Ind/Cnf Primitives

\ 4

FSPM |

FSPM Reqg/Rsp Primitives FSPM tad/Cnf Primitives
#n ARPM J
#1 ARPM

ARPM Reg/Rsp Primitives ARPM Ind/Cnf Primitives

DMPM

DL Req/Rsp-Primitives DL Ind/Cnf Primitives

\ /

Data Link Layer

Figure 9 — Relationships among Protocol Machines and Adjacent Layers

The FSPNdescribes the service interiace between ithe AP-Coniext and a partcular AREP.
The FSPM is common to all the AREP classes and does not have any state changes. The
FSPM is responsible for the following activities:

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

b) 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;

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

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

The ARPM describes the establishment and release of an AR and exchange of FAL-PDUs
with a remote ARPM(s). The ARPM is responsible for the following activities:
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a) to accept FAL internal primitives from the FSPM and create and send other FAL internal
primitives to either the FSPM or the DMPM, based on the AREP and primitive types;

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

c) if the primitives are for the Establish or Abort service, it shall try to establish or release the
specified AR.

The DMPM describes the mapping between the FAL and the DLL. It is common to all the
AREP types and does not have any state changes. The DMPM is responsible for the following

activities:

a) to accept EAL internal primitives from the ARPM _prepare DLL service primitives_and send
them to the DLL;

b) to feceive DLL indication or confirmation primitives from the DLL and send.thém|to the
ARPM in a form of FAL internal primitives.

For thg Type-7 Application Layer protocol: the following restrictions apply.

— APiContext State machine is not used.

— FAL Service protocol state machines are not used for MPS ASE.but are used globgally for
Sulb-MMS (VMD ASE, Domain ASE; Program Invocation ASE,Variable ASE, Event ASE,

Dir
— Ap

Ma
— On
— On
7 AF
Featur
8 Su
8.1
For thed

bctory ASE).

plication Relationship Protocol Machine (ARPM) and Data Link Layer Mapping P
chine (DMPM) are combined together for both MES‘AR ASE and MPS ASE:

e ARPM-DMPM protocol machine for MPS ASE;
e ARPM-DMPM protocol machine for MCS ‘AR ASE.

?-context state machine

b not used

b-MMS FAL service(protocol machine (FSPM)

General

needs of the fieldbus messaging, this section imposes the MCS lower layer def]

the standard.

rotocol

ned in

8.2 Projection of the SUB-MMS PDUs on the MCS services
SUB-MMSpdu MCS lower layer service
Conflrr IUd RUqUUOL PDU (Il—\\ Data T II—\\ Ullldata) vv;thllvv;thuut GU:\.

Confirmed Response PDU (A-Data or A-Unidata) with/without ack.
Confirmed Error PDU (A-Data or A-Unidata) with/without ack.
Unconfirmed Request PDU  (A-Data or A-Unidata) with/without ack.

Reject PDU (A-Data or A-Unidata) with/without ack.
Initiate Request PDU A-Associate.Request,

Initiate Response PDU A-Associate.Response(result +),

Initiate Error PDU A-Associate.Response(result -),

Conclude Request PDU A-Release.Request,

Conclude Response PDU A-Release.Response(result +),

Conclude Error PDU A-Release.Response(result -).

8.3 Projection of the SUB-MMS abort service on the MCS services

The SUB-MMS Abort service without PDU, shall therefore be directly projected on the MCS A-
Abort service; consequently the following actions will be ensured by the supplier of the SUB-
MMS service:
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a) on receiving an Abort request service (generated by the Sub-MMS user) it shall generate a
A-Abort request towards the lower layer,

b) on receiving an A-Abort service indication (generated by the lower layer) it shall generate
an Abort indication towards the USER.
8.4 Construction of a SUB-MMS-PDU from a service primitive

On receiving a service primitive (request/response) other than "Abort" the SUB-MMS service
supplier shall:
a) construct a PDU in conformity with the SUB-MMS protocol,

b) provide the built PDU to the lower layer via an MCS service in conformity with the Sub-
MMS PDU projection requirements of the Sub-MMS PDU for the MCS services.

8.5 [Extraction of a valid service primitive from a SUB-MMS-PDU

On regeiving an MCS service primitive other than A_Abort the following @ctions arg to be
carried out in the order indicated by the SUB-MMS service supplier:

a) chgck that the "user-data" parameter of the primitive contains a walid PDU (in conformity
with the SUB-MMS protocol);

b) if the received PDU is valid, extract a SUB-MMS service primitive and deliver it to the Sub-
MMS user;

c) if the received PDU is invalid and the transfer has, been performed by means| of an
asdociation being established (reception with sUccess of "InitiateReqPDU" and no
sudcessful transmission of "InitiateRespPDU") then the two following actions ¢an be
carfied out:

1) |generate an Abort indication and deliver jt,to the Sub-MMS,

2) |generate an "A-Abort" request to the' MCS so that the latter frees the rejserved
resources. This request will not be-transferred to the remote correspondent bécause
the MCS is incapable of it (See MECS ASE);

d) if the PDU is invalid and if the ‘transfer of the PDU has been performed by means of a
negotiated association, a predefined association or without association then IEC
61158-5-7, shall be complied.with to execute the two following actions:

1) |construct a RejectPDU and deliver to the layer in compliance with the projection
requirements of the-Sub-MMS PDU for the MCS services,

2) |generate an indication of the Reject service and deliver it to the Sub-MMS user.

8.6 Negotiation of an abstract syntax and a transfer syntax commonly called
presentation-context

ower layer is
does niet-show - thereductionsmade by thevarousinterrenantsduringth e—pegotiation. These

Review: the MCS standard authorises only one abstract syntax and only one transfer syntax
per association.

Sequencing of an association opening

1 - Calling user:

The Sub-MMS user wishing to open an association with a remote partner generates a
primitive Initiate.Request to the Sub-MMS service supplier.
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2 - Sub-MMS service supplier of the calling user:

On receiving the primitive Initiate.Request initiated by the local Sub-MMS user, the Sub-MMS
service supplier reserves the necessary resources, constructs an Initiate.Request PDU and
generates towards the MCS layer the A_Associate.Request service with the User Data
parameter = Initiate.Request PDU.

3 - Sub-MMS service supplier of the called user:

On receiving an A_Associate.Indication service initiated by the MCS layer, the Sub-MMS layer
carries out the following actions as required:

a) if if notes that the User Data parameter of A_Associate service does not contain
Initjate.RequestPDU or if it is incapable of accepting the opening of an associat

a valid
on for

varjous reasons, it generates a primitive A_Associate.Response to the MCS.layer with the

Us
Su

b) if i
Init

negessary resources and generates the primitive Initiate.Indication to the Sub-MMS

4 - Ca

r Data = Empty and Result = negative parameters because of the user,(the use
b-MMS service supplier).

ate.Request PDU and accepts the opening of an association, then it resery

ed user:

The Syb-MMS user can either accept or refuse the assaociation.

1) Acc

Fol
tow
the

2) Refnrsal of the association:
I

Fo

towards the Sub-MMS service _supplier a primitive Initiate.Response(-)and it consid
proposed association inexistant:

5- Sub

bptance of the association:
lowing the reception of the primitive Initiate.Indication the Sub-MMS user ger

future exchange of messages via this communication channel.

owing the reception of the primitive Initiate.Indication the Sub-MMS user ger

LMMS service supplier of the called user:

The be

1) On
Init
ser
arr

2) On

haviour of the Jayer varies according to the Sub-MMS user's response.

receiving -a-primitive Initiate.Response(+), the Sub-MMS service supplier bu
ate.Response PDU and generates towards the MCS layer the A_Associate.Re;
vice with-the User Data = Initiate.ResponsePDU and Results = positive parametg
hnges ffor the future exchanges of messages via this communication channel.

Fis the

notes that the User Data parameter of the A_Associate service contains a valid

es the
user.

erates

ards the Sub-MMS service supplier a_primitive Initiate.Response(+) and arranges for

erates
brs the

Ids an
sponse
rs and

reeeiving a primitive Initiate.Response(-), the Sub-MMS service supplier fre

es the

reserved resources, builds an Initiate.Error PDU and generates towards the MCS layer the
A_Associate.Response service with the User Data = Initiate.ErrorPDU and Result =
negative parameters because of the user and it considers the proposed association
inexistent.

6- Sub

-MMS service supplier of the calling user:

The behaviour of the Sub-MMS service supplier varies according to the response received.

1) On receiving an A_Associate.Confirm(+) primitive, the Sub-MMS service supplier carries

out

a)

the following actions as required:

if it notes that the User Data parameter of the A_Associate service does not contain

a valid Initiate.ResponsePDU, it ignores the service.
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if it notes that the A_Associate service user data parameter contains a valid

Initiate.Response PDU, it generates the Initiate.Confirm(+)primitive towards th

e Sub-

MMS user and makes arrangements for the future message exchanges via this

communication channel.

2) On receiving an A_Associate.Confirm(-) primitive, the Sub-MMS service supplier carries
out the following actions as required:

a) if it notes that the A_Associate service user data parameter does not contain

Initiate.ErrorPDU, it ignores the service.

a valid

b) if it notes that the A_Associate service user data parameter contains a valid
Initiate.ErrorPDU it generates the Initiate.Confirm(-)primitive towards the Sub-MMS
tSer; frees—the—reserved—resources—and—considers—the plupuocd association
inexistent.

7 - Called user:

The bghaviour of the Sub-MMS user varies according to the response received.

1) Po
Fol
dis

2) Ne

itive response:

Jowing the reception of the Initiate.Confirm(+) primitive the "Sub-MMS user tak
positions for the future exchanges of messages via this communication channel.

jative response:

Foljowing reception of the Initiate.Confirm(-)primitive’ the Sub-MMS user considsg
proposed association inexistent.

NOTE 1
Sub-MM

If is necessary to check the state of a negotiated or\predefined association in the absence of tn
service supplier can periodically generate an MGS)»A_Data request service with the parame

data = egmpty. The implementation of this mechanism of the.client is a local issue.

NOTE 2| If is necessary to check the state of a negotiated or predefined association in the absence of tn

Sub-MM
paramet

8.7

service supplier can demand the periodic\reception of a Sub-MMS A_Data service request
r User data = empty.

dentification of the SUB-MMS,core abstract syntax

1) The abstract syntax of the CORE-SUB-MMS module is identified by an object-id
and an object-descriptor. Fhis identification characterises the abstract syntax of th
MMS core.

The pr

FIELD
{iso st
SUB-

FIELD

esent document assigns the following values to them:

BUS ASN.1 object-identifier value:
ndard 9506 part-protocol (2)
IMS-absthact-syntax-version1 (4) }

BUS\ASN.1 object-descriptor value:

es his

rs the

affic the
er User

affic the
with the

entifier
e Sub-

"sub-mms-abstract-syntax-major-version1".

2) The SUB-MMS-General-module-1 is identified by an object identifier and an
descriptor. This identification characterizes the type of ASE Sub-MMS because it enables
generating different abstract syntaxes.

This document assigns to them the following values.

FIELDBUS ASN.1 object-identifier value:
{iso standard 9506 part_protocol (2)
sub-mms-general-module-version1 (5) }
FIELDBUS ASN.1 object-descriptor value:
"sub-mms-general-module-major-version1"

3-The transfer syntax relative to the abstract syntax of the CORE-SUB-MMS and the CS is

identifi

ed by an oject-identifier and an object-descriptor:

FIELDBUS ASN.1 object-identifier value:

object-
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{iso standard 8825 fieldbus-encoding (5) }.
FIELDBUS ASN.1 object-descriptor value:
"fieldbus-encoding-rules”,

The major version of this document is 1.

The mi

nor version of this document is 1.

This document permits other transfer syntaxes.

8.8 Identification of the application context name

For the specific use of the application layer, this document proposes the application layer
containing "CORE-SUB-MMS" as ASE identified by an object-identifier and an object-
descriptor

This dpcument assigns them the following values.

FIELDBUS ASN.1 object-identifier value:
{iso standard 9506 part-protocol (2)
sub-mms-application-context-version1 (6)}
FIELDBUS ASN.1 object-descriptor value:

"iso su
8.9

This su

1- For
FIELD

-mms" .
dentification of the ASE of the core abstract syntax and.the transfer syntax

bclause defines the following equivalences on behalfaf MCS:

the following object-identifier:
BUS ASN.1 object-identifier value (Sub-MMS general model):

{iso stI]ndard 9506 part_protocol (2)

sub-m

we ass
MCS.

2 - For

FIELD
{iso st
SUB-

we ass
service

s-general-module-version1 (5) }

ign the binary value {0} for the "TYPE*0f ASE" parameter of the A_Associate sef

the following object-identifier (Sub-MMS core):

BUS ASN.1 object-identifier value:
ndard 9506 part-protocol(2)
IMS-abstract-syntax-version1 (4) }

ign the binary vatue {0} for the "ABSTRACT SYNTAX" parameter of the A_As
of MCS.

the following object-identifier (Sub-MMS encoding rule):
BUS, ASN.1 object-identifier value:

andard 8825 fieldbus-encoding (5) }.

vice of

sociate

service.

9 Association relationship protocol machine (ARPM )

These machines are defined in this part of standardization with the DLL Mapping Protocol
Machine, see next chapter.
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10 DLL mapping protocol machine (DMPM)

10.1 MPS ARPM and DMPM

10.1.1

General

The protocol procedures specify:

e the

interactions between the MPS application services and link layer services;

e the interaction between the MPS application service elements and the link layer services.
The service elements are characterized by application layer internal mechanisms that

ca

The m
of the
simply

10.1.2
10.1.2

The af
by use

Nevert
implen

Furthe
primiti
10.1.2
10.1.2

The lo

variable. When a variable is resynchronized the service performs a read on the Privatg

and P
situate

10.1.2

The A

not he Inrally accessed hy the primiti\/pQ offered to the user

bpping between the parameters specifying link faults and the Type of Error-para

application layer service primitives is not specified .The error types describ
recommendations.
Service procedures
1 General
plication services protocol procedures describe the intetactions with the link s

of evaluation nets.

heless the behaviour described by the evaluatiefiynets does not presume the i
entation of the MPS finite state machines services.

'more, the service procedures describe thé mapping on the link services in te
es and parameters.

2 Local read service
2.1 Service description
tal read service only interacts with the link services when reading a non resynchr

rivate Status attributes of the Consumed Variable Local Image application
d at the applicationMayer level.

2.2 Evaluation net

Readlec_service evaluation net is shown in Figure 10.
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Figure 10 — A_Readloc service evaluation net
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The confirmation associated with a A_READLOC.rq read request shall be negative whenever
the data link confirmation was itself negative.

10.1.2.2.3 Mapping on link services

The mapping on the link layer services is as follows:

Link Layer Read Request: L_GET.request(IDENTIFIER )
Link Layer Read Confirmation: L_GET.confirm(IDENTIFIER,STATUS, L_DATA)

10.1.2.2.4 Mapping on link parameters

Mapping of MPS objects attributes on link services parameters is performed as follows:

IDENT
Local

FIER: This parameter corresponds to the attribute Identifier of the Consumed V|
Image object.

L_DATA: This parameter corresponds to the transfer syntax PDU resulting’from the en

rules.

The components of the PDU contents are available in the Public value and

Transmitted status value attributes of the Consumed Variable Local(lmage object.

STATUS: When the confirmation is negative, this parameter spetifies the error type.

10.1.2
10.1.2
The lo

variabl
attribu

3 Local write service
3.1 Service description

cal write service only interacts with the link services when writing a non resynchr
le. When a variable is resynchronized (the service writes the value of the Privatg

layer lgvel.

10.1.2

3.2 Evaluation net

The A |Writeloc service evaluation net is shown in Figure 11.
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ResSync€hronized Non resynchronized Variable
Variable Link Layer Write
1 _|> A WRITELOC.Cnf |> Request
Link Layer Write
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[> A_WRITELOC.Cnf

A

Figure 11 — A_Writeloc service evaluation net

The confirmation associated with a A_WRITELOC.rq write request shall be negative whenever
the data link confirmation was itself negative.

10.1.2.3.3 Mapping on the link services

The mapping on the link layer services is as follows:
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Link Layer Write Request: L_PUT.request(IDENTIFIER, L_DATA)
Link Layer Write Confirmation: L _PUT.confirm(IDENTIFIER, STATUS)
10.1.2.3.4 Mapping on link parameters

Mapping of MPS objects attributes on link services parameters is performed as follows:

IDENTIFIER: This parameter corresponds to the attribute I/dentifier of the Produced Variable
Local Image object.

L_DATA: This parameter corresponds to the transfer syntax PDU resulting from the encoding
rules. |The components of the PDU contents are available in the Public valueAaphd the
Transmitted status value attributes of the Produced Variable Local Image object.

STATUS: When the confirmation is negative, this parameter specifies the error type.

10.1.2/4 Update service
10.1.2)4.1 Evaluation net

The A |Update service evaluation net is shown in Figure 12.

P!
oD
Y

A _UPDATE.Rg

y E:> Link Layer Update

' Request
Wait Link Laye? Update
Confirm
/

! | y D A UPDATE.Cnf

Figure 12 — A_Update service evaluation net

The cgnfirmation associated with a A_UPDATE.rq update request shall be negative whenever
the dafa link confirmation was itself negative.

10.1.2/4.2 Mapping on the link services

The mfpping on the data link layer services is performed as follows:

Link Layer Update Request: L_FREE_UPDATE.request(SEQUENCE OF
REQUESTED IDENTIFIERS, PRIORITY )

Link Layer Update Confirmation: L _FREE_UPDATE.confirm(STATUS)

10.1.2.4.3 Mapping on Link parameters

Mapping of MPS object attributes on link services parameters is performed as follows:

SEQUENCE OF REQUESTED IDENTIFIERS: This parameter corresponds to the attribute
Identifier of one of the following objects: Consumed Variable Local Image, Produced Variable
Local Image or Third Part Variable Local Image object. This attribute corresponds to the
variable specified in the Variable Specification parameter of the A_UPDATE service primitive.
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PRIORITY: This parameter corresponds to the Priority parameter of the A_UPDATE service
primitive.

STATUS: When the confirmation is negative, this parameter specifies the error type.

10.1.2.
10.1.2.

5 Remote read service

51 Service description

When a variable is resynchronized, the remote read service performs only a link update
request. The read value being the Private value attribute of the Consumed Variable Local

Image

object

When

value &

10.1.2

The A

a variable is not resynchronized the remote read service first performs aclink ppdate
request and, after confirmation of this request, the service performs a local read‘on the|Public
ttribute of the object Consumed Variable Local Image.

5.2 Evaluation net

Readfar service evaluation net is shown in Figure 13.
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Figure 13 — A_Readfar service evaluation net
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5.3 Mapping on the Link services

The mapping on the data Link Layer is made as follows:

Link Layer Read Request: L_GET.(IDENTIFIER)
Link Layer Read Confirmation: L_GET.confirm(IDENTIFIER,STATUS, L_DATA)

Link Layer Update Request:

IDENTIFIERS, PRIORITY)

Link Layer Update Confirmation: L_FREE_UPDATE.confirm(STATUS)
Link Layer Receive Indication: L_RECEIVED.indication(IDENTIFIER)

L_FREE_UPDATE.request(SEQUENCE OF REQUESTED

10.1.2

Mappin

IDENT
Local

L_DAT
rules.
Transn

SEQU
Identifi

PRIOR
primiti

STATU
error.

5.4 Mapping on Link parameters

g of MPS object attributes on link service parameters is performed as follows:

FIER: This parameter corresponds to the attribute Identifier of the Cansumed V|
Image object.

A: This parameter corresponds to the transfer syntax PDU résulting from the en
The components of the PDU contents are available in, the Public value and
nitted status value attributes of the Consumed Variable Letal Image object.

EFNCE OF REQUESTED IDENTIFIERS: This parameter corresponds to the a
er of the Consumed Variable Local Image object;

ITY: This parameter corresponds to the Prierity parameter of the A_ READFAR
e.

S: When the confirm primitive is negative, this parameter specifies the type

10.1.2
10.1.2

When

request, the value of the/variable having been already write on the Private value attri

the Prq

When
the Pu
of the

6 Remote write service
6.1 Service Description

a variable is resynchronized, the remote write service performs only a link

duced Variable-Local Image object

h variable)is not resynchronized the remote write service first performs a local W
blic value attribute of the object Produced Variable Local Image, then after confir
ocalwrite, the service performs a link update request.

ariable

coding
in the

tribute

service

of the

update
pute of

rite on
mation

10.1.2.

6.2 Evaluation net

The A_writefar service evaluation net is shown in Figure 14.
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Figure 14 — A_Writefar service evaluation net

10.1.2/6.3 Mappingon the Link services

The mapping omthe data Link Layer is performed as follows:

Link Layer(Write Request: L_PUT.request(IDENTIFIER, L_DATA)
Link Layer'Write Confirmation: L PUT.confirm(IDENTIFIER, STATUS)
Link Layer Update Request: REQUESTED IDENTIFIERS, PRIORITY)
Link Layer Update Confirmation: L _FREE_UPDATE.confirm(STATUS)

Link Layer Transmission Indication: L_SENT.indication(IDENTIFIER)

10.1.2.6.4 Mapping on the Link parameters

The mapping of MPS object attributes on link services parameters is performed as follows:

IDENTIFIER: This parameter corresponds to the attribute /dentifier of the Produced Variable
Local Image object
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L_DATA: This parameter corresponds to the transfer syntax PDU resulting from the encoding
rules. The components of the PDU contents are available in the Public value and in the

Transmitted status value attributes of the Produced Variable Local Image object.

SEQUENCE OF REQUESTED IDENTIFIERS: This parameter corresponds to the attribute

Identifi

er of the Produced Variable Local Image object.

PRIORITY: This parameter corresponds to the Priority parameter of the A_WRITEFAR service
primitive.

STATUS: When the confirm primitive is negative, this parameter specifies the type of error.

10.1.2
10.1.2

The A |

10.1.2
The m
Link L3
10.1.2

The m

IDENT
Local

10.1.2
10.1.2

7 Transmission Indication Service
7.1 Evaluation net

Sent service evaluation net is shown in Figure 15.

Link Layer Transmission
@ Indication

Y

[>¢a SENT. Ind

Figure 15 — A_Sent service evaluation net

7.2 Mapping on Link services
hpping on the Link Layer services,is;performed as follows:
yer Transmission Indication: &y, SENT.indication(IDENTIFIER)

7.3 Mapping on the Link parameters

hpping of MPS object attributes on link services parameters is performed as follo

FIER: This parameter corresponds to the attribute /dentifier of the Produced V|
Image object of the variable which implements the transmission indication service].

8 Relception indication service.

8.1 Evaluation net

Vs

ariable

The A_Received service evaluation net Is shown in Figure 16.

10.1.2.

@ | Link Layer Reception
Indication

]
) > A RECEIVED.Ind

Figure 16 — A_Received service evaluation net

8.2 Mapping on the Link services.

The mapping on the Link Layer services is performed as follows:
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Link Layer Reception Indication: L_RECEIVED.indication(IDENTIFIER)

10.1.2.8.3 Mapping on the Link parameters

Mapping of MPS objects attributes on link services parameters is performed as follows:

IDENTIFIER: This parameter corresponds to the attribute Identifier of the Consumed Variable
Local Image Object of the variable which implements the reception indication service.

10.1.3 Service elements procedures

10.1.341—General

The application services elements are defined by Application Layer internal mechanisms that
cannotlbe accessed by dedicated application primitives.

The pnotocol procedures associated with service elements describe the_interaction wjth the
link sefvices by using evaluation nets; besides, the service procedures déscribe the mapping
of thoge mechanisms on the link services of the AL TYPE 7environment.in terms of priitives
and parameters.

10.1.3]2 Mapping of request and actions of the production‘validity status elaboration
mechanisms:

An object Produced Variable Local Image has a service) element procedure associatged with

the prpduction validity status either the variable .is<{resynchronized on production, |or not
resynchronized.

Status{ updating:

This ag¢tion is mapped on the service primitive of data link level
L_PUT|.request(IDENTIFIER,L_DATA)

The pprameter IDENTIFIER,~corresponds to the value of the attribute /dentifier |of the
Produged Variable Local Image object.

The pprameter L_DATA’ corresponds to the values of the attributes Public Valye and
Transmitted Status Value of the Produced Variable Local Image object.

Synchyonization‘Order:

This request’is mapped on a service primitive of data link level

L_RECEIVED.indication(IDENTIFIER) or
L_SENT.indication(IDENTIFIER)

The parameter IDENTIFIER, corresponds to the value of the attribute /dentifier of the object
Consumed Variable Local Image (of synchronization) or Produced Variable Local Image
object (of synchronization) associated with the synchronization variable involved in the
production validity status elaboration.

When the two objects Consumed Variable Local Image and Produced Variable Local Image
associated with the synchronization variable are resident in the same application entity, the
synchronization order is mapped on the consumed variable reception.
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10.1.3.3 Mapping of request, and actions of the transmission validity status
elaboration mechanisms:

A Consumed Variable Local Image object has a service element procedure associated with
the transmission validity status whether the variable is resynchronized or not.

Variable reception:

This request is mapped on the data link level service primitive

L_RECEIVED.indication(IDENTIFIER)

The pprameter IDENTIFIER corresponds to the value of the attribute Identifier |of the
Consufned Variable Local Image object.

Synchionization order:

This rdquest is mapped on the link layer level services primitives

L_REJEIVED.indication (IDENTIFIER) or
L_SENT.indication(IDENTIFIER)

The pgrameter IDENTIFIER, corresponds to the value of the\attribute /dentifier of the|object
Consumed Variable Local Image (of synchronization) «©r Produced Variable Local |Image
object | (of synchronization) associated with the syn€hronization variable involved |in the
transmlission validity status elaboration mechanism.

10.1.3/4 Mapping of request, and actions of;the recovery list elaboration mechanisms

The cantents of the recovery list is managed by one service element which takes into account
firstly, [the synchronization order associated with the list, and secondly, the reception|of the
variou$ variables of the list.

Recovery List Content Management

List Cdntent Initialization:

These [actions are mapped on the Data Link level service primitive

L_SPHC_UPDATE ¥equest(SPECIFIED IDENTIFIER, SEQUENCE OF REQUESTED
IDENTIFIERS)

The SPECIFIED IDENTIFIER parameter corresponds to the attribute Recovery List Identifier
of the List.of Variables Local Image object.

The SEQUENCE OF REQUESTED IDENTIFIERS corresponds to the attribute Recovery List
Content of the List of Variables Local Image object.

List Synchronization Order:

This action is mapped on the data link level service primitive
L_RECEIVED.indication (IDENTIFIER)

The parameter IDENTIFIER corresponds to the attribute Reference (synchronization) Variable
of the Variables List Local Image object.
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When the two objects Consumed Variable Local Image and Produced Variable Local Image
are resident in the same application entity, the synchronization order is mapped on the
consumed variable reception.

Reception of the Variable List:

This action is mapped on the data link layer service primitive L_RECEIVED.indication
(IDENTIFIER)

The parameter IDENTIFIER corresponds to the attribute Reference Consumed Variable of the
List of Variables Local Image object.

NOTE MWhen the attribute Recovery Nature of the List of Variables Local Image object has”the value
FRAGMENTED, the RQ_INHIBED link layer indicator shall have the value FALSE. When the attribute-has the value
INDIVIS|BLE the indicator shall have the value TRUE.

10.1.3/5 Mapping of request, and actions of the resynchronization mechanisms.
When @ variable is resynchronized, the involved mechanism uses:

e resynchronization order.

e The transfer of the public value into the private value faor,a“consumed resynchronized
vatfiable.

e The transfer of the private value into the public value’for a produced resynchronized
vatfiable.

Resyng¢hronization Order:

This rgquest is mapped on the data link layer level service primitives

L_REQEIVED.indication(IDENTIFIER) or
L_SENT.indication(IDENTIFIER)

The pgrameter IDENTIFIER, corresponds to the value of the attribute /dentifier of the|object
Consumed Variable Local Image (of synchronization) or Produced Variable Local|lmage
object | (of synchronization), associated with the synchronization variable involved |in the
resynchronization mechanism.

When the two objects_Consumed Variable Local Image and Produced Variable Local|lmage
are repident in the“same application entity, the synchronization order is the consumed
variable reception-

Privatd Value'into Public Value Transfer:

This action is mapped on the data link level service primitive
L_PUT.request(IDENTIFIER,L_DATA)

immediately after the update of the public context by means of the private context of the
resynchronized variable.

The IDENTIFIER parameter corresponds to the attribute I/dentifier of the Produced Variable
Local Image object.

The L_DATA parameter corresponds to the value of the attributes Public Value and
Transmitted Status Value of the Produced Variable Local Image object.
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Public Value into Private Value Transfer:

This action is mapped on the data link level service primitive
L_GET.request(IDENTIFIER,L_DATA)

immediately after the update of the private context by means of the public context of the
resynchronized variable.

The IDENTIFIER parameter corresponds to the attribute I/dentifier of the Consumed Variable
Local Image object.

The L[ DATA parameter corresponds to the value of the attributes Public Valye and
Transmitted Status Value of the Consumed Variable Local Image object

10.1.3]6 Mapping of request, and actions of the consistency variable elaboratiorn
mechanisms

Each ronsistency variable value is elaborated in several application entities by| using
applicgtion service elements.

The vdlue elaboration is done from the two following events; réeeption of the compongnts of
the vailiable list and reception of the synchronization variable~of the list.

Considtency Variable Management

Considtency Variable Value Initialization:

These [actions are mapped on the data link level service primitives L_ SPEC_UPDATE.request
(SPECIFIED IDENTIFIER, SEQUENCE OF,REQUESTED IDENTIFIERS)

The parameter SPECIFIED IDENTIEIER corresponds to the attribute Reference Produced
Variable (of consistency) of the object List of Variable Local Image.

The parameter SEQUENCE  OF REQUESTED IDENTIFIERS corresponds to the attribute
Public|Value of the object-Produced Variable Local Image which is referenced in the attribute
Reference Produced Mariable (of consistency) of the object List of variables Local Imagg.

Synchronisation st Order:

This a¢tion-isicmapped on the data link service primitive L_RECEIVED.indication(IDENT|IFIER)
or

L_SENT.indication(IDENTIFIER).

The parameter IDENTIFIER corresponds to the attribute Reference (synchronization) Variable
of the object List of variables Local Image.

When the two objects Consumed Variable Local Image and Produced Variable Local Image
are resident in the same application entity, the synchronization order is mapped on the
consumed variable reception.

Reception of the Variable List:

This action is mapped on the data link level service primitive

L_RECEIVED.indication(IDENTIFIER)
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The parameter IDENTIFIER corresponds to the attribute Reference Consumed Variable of the

List of Variables Local Image object.

10.2 MCS ARPM and DMPM
10.2.1 General

The MCS protocols define the procedures which define the interactions between remote

application entities and between data link layer entities, for the various services.

List of procedures:

e Association establishment

e Association termination

e Association revocation

e Assgociated mode data transfer

e Numbering

e Refry/Antiduplication

e Multiple anticipation

¢ Segmentation/Reassembly

e Nop-associated mode data transfer

¢ Inviocation identification

This définition, also features the different types oflapplication data unit types implemen

carrying out the services.

¢ AARQ: Association establishment request

e AARP: Association establishment response

e RERQ: Association termination request

e RERP: Association termination’response

e ABRAQ: Association revocation request

e ATRQ: Associated transfer request

e AKJAT: Associated.transfer acknowledgement
¢ NTRQ: Non-associated transfer request

e AKNT: Non-associated transfer acknowledgement

NOTE etails of the coding of these application data units is covered in 3.8.6.

ted for

It is also important to know that all the protocol procedures consider the L_ MSG_XX.rg/cnf/ind
generic link primitives, and that it is only in 3.8.7 that an exact projection onto the link layer is

to be found.

10.2.2 Association establishment

10.2.2.1 General

The association establishment procedure consists of two parts: the association establishment
requesting element and responding element. These two elements of the procedure call upon
functions which process the values of parameters and manage the resources of the

association.
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10.2.2.2 Requester element

a) For the association establishment requester element, the events and conditions accounted
for are the following:
e invocation of the A_ASSOCIATE.rq() primitive by the user,

e reception of the AARP-APDU in the data of the L_MSG_XX.ind() primitive. This PDU
contains the “Result” parameter which indicates whether establishment is accepted,

e a time-out which monitors the “Establishment duration” designed to limit the requester
wait,

e invocation by the data link layer of the L MSG XX.cnf(+/-) primitive, indicating whether
sending has taken place correctly or not,

e an| establishment reinitialisation occurrence which corresponds to switching of the
asgociation status from OPEN to NON-EXISTENT.

NOTE [This transition can be obtained by invoking the A_ABORT service by the user or the_provider element, or
any locql initiative under network management responsibility.

o the association status value NON-EXISTENT governs acceptance '0f the A ASSOORTErq()
primitive by the requester element.

b) The actions performed by this requester element are the following:

e invpcation of the A_ASSOCIATE.cnf(+/-) primitive,
e trapsmission of an AARQ-APDU in the L_MSG_XX.rpg(). primitive data,

e regetting of the timer which monitors the “EstabliShment duration”, designed to limit the
rejuester’s wait,

e asgigns the value OPENING, ESTABLISHED’or NON-EXISTENT to the association ptatus.

c) Repuester element mechanism:

=)

Anlinstantiation of this mechanismyat the level of an application entity which suppadrts the
asgociation establishment procedure causes the creation of an association. One or more
asgociations can be in the process of being established simultaneously depending|on the
capability of the application gntity.

The calling entity has\invoked this mechanism for a given association.

In this mechanism;, all interactions with the user are in the context of an “AE addreds” pair
which identifies 'the two application entities concerned by the association opening, pnd all
int¢ractions_with the data link layer are in the context of the link address (of ADAE type)
which is-associated with the AE address of the caller to localise the requester mechjanism.
See Figure 17.

NOTE It is important to understand that not all A_ASSOCIATE.rq() service invocation requests are necessarily
followed by an A_ASSOCIATE.cnf(+/-) confirmation. Indeed, in the case of establishment reinitialisation, it is the
A_ABORT.ind() primitive which follows the establishment request and thus takes the place of confirmation.


https://iecnorm.com/api/?name=560051140f57378990128d0f004e0077

61158

d) De
As

poi
sta

Sending consists of invoking the L_MSG, XX.rq() link service which is locally confir
L_MSG_XX.cnf() when the messagechas effectively disappeared from the link g
sullsequent to a successful transmission, or subsequent to a failure.

In
sta

Aft

duration” timer and awaits. an establishment response.

On
sta

begn accepted.or.refused by the responder to the request.

In
EX

Fin

-6-7 © IEC:2007 -101 -

(IREST|
REQ

A ASSOCIATE.RQq

Association status: NON-EXISTENT
——10 ¢« Association status
= OPENING

[L_MSG XX.Cnf(-) | ARRQ\ » L MSG_XX.Rg (AARQ)
sent

" AsR8RlakehaREAtys
= - T _MSG_XX.Cnf (+
+ A_ASSOCIATE.Cnf (-) |¢4—SG7 Cof (1]
"Establishment T > . Resgt :Es?ablishment
duration" elapsed ! m' duration" timer
‘ L / REQ
£ ua,ial_iuu CaCLUSN]
= NON-EXISTENT
¢ A ASSOCIATE.Cnf (-)
Establishment
reinitialisation
[L_MSG_XX.Ind(AARP) |

4 y
Result = Refused Result = Accepted

* Association status <— —{>°* Association status
= NON-EXISTENT = ESTABLISHED
* A ASSOCIATE.Cnf (-) e A ASSOCIATE~Cnf (+)

Figure 17 — Association establishment: Requester,element state machine
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“REST REQ” status, when the status of the association changes from OPENING to NON-
EXISTENT.

NOTE This change in the association status results from invoking the ABORT service by the local or remote user,
or the local or remote provider element.

10.2.2.3 Responder element

a) For the establishment responder element, the events and conditions accounted for are the

foll

* inv

owing:
oking the A_ASSOCIATE.rp() primitive by the user,

* receiving an AARQ-APDU in the L_MSG_XX.ind() primitive data,

e inv

oking the L_MSG_XX.cnf(+/-) primitive by the data link layer, indicating whether

sending has taken place correctly,

or not
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the occurrence of reinitialisation, which corresponds to changing the status of the
association from OPENING to NON-EXISTENT,

the association status value NON-EXISTENT governs acceptance of the receipt of an
AARQ by the responder element.

The actions carried out by this responder element are the following:

transmission of an AARP-APDU in the L_MSG_XX.rq() primitive data,
assigning values OPENING, ESTABLISHED or NON-EXISTENT to the association status.

Responder element mechanism:

An|instantiation of this mechanism at the level of an application entity which suppqrts the
asdociation establishment procedure causes the creation of an association. Qng of more
asdociations can be in the process of being established simultaneously depending|on the
capacity of the application entity.

NOTE [Consequently, all establishment requests arriving after the maximum number of simultaneous
establishment requests is reached are lost and there is no corresponding response. When/such a loss ocg¢urs, the

requestgrs wait until establishment time-out before repeating their requests.

ThT called entity is that which invokes the mechanism for a given.association.
h

In fhis mechanism, all interactions with the user take place ,in_the context of a pair|of “AE
addresses” which identify the two application identities “\conhcerned by the assdciation
opeéning, and all interactions with the data link layer are inrxthe context of a link addrgss (of
ADRAE type) which is associated with the AE address<of the called entity for localis|ng the
responder mechanism. See Figure 18.

Establishment » Association status
reinitialisation = OPENING
* Reduction of parameters
e A ASSOCIATE.Ind()
[ 2_ASSOCIATEVRp (+)] [A_ASSOCIATE.Rp (-)]

+ L MSG XX.Rg

+ L MSG KX3Rq
(ARRP-)

(AARP+)
end
AARP

[L_MSG_XX.Cnf (+/-)]

J__ib Association status
= NON-EXISTENT

e Assgochation status<
= NON—~EXISTENT

|L_MSG_XX .Cnf (+)

s~Association status <I—t—
= ESTABLISHED

e Parameters accounted for

Figure 18 — Association establishment: Responder element state machine

d) Description of mechanism

As soon as the L_MSG_XX.ind() service is invoked with AARQ-APDU for data, when the
association was previously NON-EXISTENT, the association is placed in OPENING status,
the A _ASSOCIATE.ind() primitive is invoked, and an quality of service parameter
reduction may occur.

The mechanism then enters an A_ASSOCIATE.rp() primitive wait state. As soon as the
latter occurs, an AARP, which is positive or negative depending on the establishment
response, is sent by invoking the L_ MSG_XX.rq primitive.

This link service returns a local confirmation when the message has effectively
disappeared from the link queues, after a successful transmission or after a failure.
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In the event of failure in transmission of an AARP or success in transmission of a negative
AARP signifying establishment refusal, the association status returns to NON-EXISTENT
and the resources reserved on receiving the request are freed. The association status
changes to ESTABLISHED in the event of successfully transmitting and AARP signifying
establishment acceptance.

Finally, as soon as the establishment procedure is begun, i.e. the responder element
status is other than “REST REQ”, the latter is reinitialised when the association status
changes from OPENING to NON-EXISTENT.

10.2.3 Association termination

10.2.3.1 General

This ag$sociation termination procedure consists of two parts, one relating to the termjnation

requester and the other to the termination responder.

10.2.3/2 Requester element

a)

For the termination requester element, the events and conditions, accounted for are the
following:
invpcation of the A_ RELEASE.rq() primitive by the user,

regeption of an RERP-APDU in the data of the L_MSG*XX.ind() primitive. Thi
contains the “Result” parameter which indicates whether‘the termination is accepted,

PDU

U7

a “Termination duration” time-out, designed to limit.the requester’s wait,

theg invoking of the L_MSG_XX.cnf(+/-) primitivesby the data link layer, indicating whether
or phot the sending has occurred correctly,

thg occurrence of reinitialisation of termination which corresponds to the changing| of the
asgociation status from CLOSING to ESTABLISHED,

the association status established\\value governs the acceptance by the requesting
element of the A_RELEASE.rq primitive,

condition CN = LSNS.
The actions carried out by\this requester element are the following:

invpking of the A_RELEASE.cnf(+/-) primitive,
sending of an RERQ-APDU in the data of the L_MSG_XX.rq() primitive,

sefting the fime-out which monitors the “Termination duration”, designed to limit the
requester’'s'wait,

asgigning-of association status values CLOSING, ESTABLISHED and NON-EXISTENT.

Repuester element mechanism:

An association in which it is possible to implement the termination procedure supports one
single instance of this mechanism at called and calling entity levels. Both ends of the
association can request termination.

This mechanism requires not only that all the interactions with the user take place in the
context of the association to which the mechanism belongs but also that all interaction
with the data link layer take place in the context of the pair of addresses (of ADAEI type)
specific to the association. See Figure 19.

NOTE It is important to understand that the A RELEASE.rq() service invocation request is not necessarily followed
by an A RELEASE.cnf(+/-) confirmation. Indeed, in the case of establishment reinitialisation, it is the A_ABORT.ind()
primitive which follows a termination request and thus replaces the confirmation.
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Association status = ESTABLISHED

>+ Association status
CLOSING

CN = LSNS™—
—I—I> + L MSG_XX.Rq(RERQ)

e . o N\
|J_A_1J.QU_ » CITLT [l _— I
e Association status <|_+__+_ RERQ
= ESTABLISHED
« A RELEASE.Cnf (-) [L_MSG_XX.Cnf (+)

>+ Start "Termination
"Termination duration" timeout
duration" timeout

WATIT
L _E///’ DEM
e Association status<d——
= ESTABLISHED
* A RELEASE.Cnf (-)
Termination
reinitialisation L_MSG _XX.1Ind (RERP)
]
Result Refused Result = Accepted
* Association status{—4+ =~I>+ Association status
= ESTABLISHED = NON-EXISTENT
¢ A RELEASE.Cnf (-) e A RELEASE.Cnf (+)

Figure 19 — Association termination: Requester element state machine
d) Degcription of mechanism:

As|soon as the A_RELEASE(q termination request is carried out in an ESTABLISHED
asdociation, its status changes to CLOSING and a PDU is sent requesting terminafion as
sogn as all the data transfers in progress in the association are finished (CN=LSNS).

Sending is by invoking the L_MSG_XX.rq() link service which is locally confirmed by
L_MSG_XX.cnf() when the message has effectively disappeared from the link queues,
sullsequent to atsuccessful transmission or subsequent to a failure.

In the caselef-a link transmission failure, the requester element is reset to qulescent
stalus and.the association is set to ESTABLISHED status.

NOTE [Termination is a procedure in which priority is given to opening in the event of execution faults.

Aft—w- dronmomaittias o tareainaotian ra~Liao + thao machonicns oot arminot:
S arrsttaTy a o ator ToqUuUT St o o orma ST avwalt

after having started a “Termination duration” time-out.

$ $
S—a—termatoen—Fes Onse,

On the arrival of the termination response, the association status changes to
ESTABLISHED or to NON-EXISTENT, depending on whether the termination request was
accepted or refused by the responder to this request.

In addition, the wait for a response is interrupted, and the association status becomes
ESTABLISHED, if the termination time-out is reached. Finally, as soon as the termination
procedure is begun, i.e. the requester element status is “Send RERQ” or “WAIT REQ”, the

latter is reinitialised with “REST REQ” status when the association changes from
CLOSING to NON-EXISTENT.

NOTE This association state transition results from invocation of the ABORT service by the local or remote user
or by the local or remote provider element for simultaneous termination purposes.
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10.2.3.3 Responder element

a)

For the termination responder element, the events and conditions accounted for are the
following:

invoking the A_RELEASE.rp() primitive by the user,

receiving a RERQ-APDU in the data of the L_MSG_XX.ind() primitive,

invoking the L_MSG_XX.cnf(+/-) primitive by the data link layer, indicating whether the
transmission has taken place properly or not,

an occurrence of termination reinitialisation, which corresponds to changing the
association from the CLOSING to the ESTABLISHED state,

the association status value CLOSING governs the acceptance of reception of-an |RERQ
by the responder element.

The actions carried out by this responder element are the following:

sending an RERP-APDU in the data of the L_MSG_XX.rq() primitive,
asgigning association status value CLOSING, ESTABLISHED and:NON-EXISTENT,
a provider ABORT request.

Responder element mechanism:

An|association in which it is possible to implement thHe termination procedure supports a
single instance of the mechanism at calling and_c€alled entity levels. Both ends|of the
asdociation can respond to a termination.

In pddition, if both ends request simultaneously, the termination collision is deteqted by
the|l responder mechanism, which then proceeds to request a provider ABORT for the
asdociation.

The¢ mechanism also requires that all inferactions with the user be made in the context of
the|l association to which the mechanism belongs and that all interactions with the data link
level are in the context of thepair of addresses (of ADAEI type) specific [to the
asdociation. See Figure 20.
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REQ
L_MSG_XX.Ind (RERQ)] r—/”'/— T_MSG XX.Ind (RER)

IS

T
Association status = CLOSING Association status = ESTABLISHED
e Provider ABORT * Association status
request = CLOSING
¢ A RELEASE.Ind()

-—

Termination
reinitialisation \
_iTv

A _RELEASE . Rp (F) \\\ | |A RELEASE.Rp(-)
|

L3, L _MSG XX.Rg
(RERP-)
. Send
RERP

[L_MSG_xX.Cnf (+/-)

T

—Y £ . Associatidi~status
= ESTABI{SHED

)

[ ] )

e Association statusg
= ESTABLISHED |

L_MSG_XX.Cnf (+)

e Association status <} —
= NON-EXISTENT
* Parameters accounted for

Figure 20 — Association termination: Responder element state machine

d) Degpgcription of mechanism:

As|[soon as the L_MSG_XX.ind() service is invoked with an RERQ-APDU for data
the| association is ESTABLISHED, the association state changes to CLOSING a
A_RELEASE.ind() is invoked.

The¢ mechanism then-awaits the A RELEASE.rp() primitive. As soon as this
depending on whether it is negative or positive, an RERP termination response is s
invpking the L_MSG_XX.rq() primitive immediately or as soon as CN = LSNS.

This link sefvice returns a local confirmation when the message has effg
dispppeared from the link queues, subsequent to a successful termination or subs
to a failure:

when
nd the

arises,
ent by

ctively
equent

Isal of

In thésevent of a failure, or of success in transmission of an RERP signifying ref

termination—the-associationreturnsto-ESTABLISHED status-
In all other cases, the status of the association changes to NON-EXISTENT.

In the case of receiving a termination request (i.e. invoking the L_MSG_XX.ind(RERQ)
service when the association status is already CLOSING, a provider ABORT request is

made. Indeed, receiving a termination request in a state corresponding to a term

ination

collision resulting from simultaneous termination requests by the two correspondents of

the association.

Finally, as soon as the termination procedure is begun, i.e. the status of the responder

element is other than “REST REQ”, the latter is reinitialised when the association
changes from CLOSING to NON-EXISTENT.

status
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Association revocation

1 General

This association revocation procedure consists of two parts: requester and acceptor.

NOTE The difference between the responder and the acceptor is that for the first association revocation is a
confirmed service and for the second it is not.

10.2.4.2 Requester element

The requester element is that which causes the sending of an association revocation request
to an association.

a) For an association revocation requester element, the events and conditions accoun

are
* iny|

 iny|

« ind
* the
acq

b) Th

« iny|

the following:

pking the A_ ABORT.rq() primitive by the user,
pking the L_MSG_XX.cnf(+/-) primitive by the data link layer,
icating whether or not sending has taken place correctly,

association status values OPENING, ESTABLISHED “AND CLOSING
eptance of the A_ABORT.rq() primitive by the requester€lement.

e actions which are carried out by this requester element are the following:

pking the A_ABORT.ind() primitive,

. se:llding an ABRQ-APDU in the data of the L_MSG_XX.rq() primitive,

+ se
c) Me

An
sin
Thi
ass
bei
Seq

ing association status value to NON-EXISTENT.
chanism of requester element:

association in which it is possibleto implement the revocation procedure sup
jle instance of this mechanismcat called and calling entity level.

5 mechanism requires all interaction with the user to take place in the context
ociation to which the mechanism belongs and all interaction with the data lin
ng in the context of the-pair of addresses (of ADAEI type) specific to the asso
e Figure 21.

. (REST
"\ REQ

A ABORT.Rg()

\ 4
Association status = OPENING

ted for

govern

ports a

of the
k level
Ciation.

- (or) CLOSING (or) ESTABLISHED
Provider . .
ARORT ——|>° Association status
request = NON EXISTENT
d + L MSG_XX.Rg (ABRQ)
& \ 4

Association status = OPENING
(or) CLOSING (or) ESTABLISHED
e Association status
= NON-EXISTENT
* A ABORT.ind (Provider)

+ L MSG XX.Rq (ABRQ)

™~ Send
ABRQ

[L_MSG_XX.Cnf (+/-)
I

Figure 21 — Association revocation: Requester element state machine
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d) Description of mechanism:

As soon as a revocation request from user A_ABORT.rq or the provider is made on an
association which is ESTABLISHED, OPENING or CLOSING, the status of the latter
changes to NON-EXISTENT and a revocation request PDU is sent. In addition, in the
event of a provider attempt, the A_ ABORT.ind primitive is invoked to warn the local user.

Whatever the results of sending, all the resources locally reserved for the association are
freed.

10.2.4.3 Acceptor element

The acceptor element is that which receives an association revocation request and which
processes-it rngnrdlnee of its nrigin

a) For the revocation acceptor element, the events and conditions accounted(for gre the
following:

» redeiving an ABRQ-APDU in the data of the L_MSG_XX.ind() primitive,
+ thgd OPENING, CLOSING or ESTABLISHED status of the assogciation goverps the
acgeptance by the acceptor element of the receipt of an ABRQ.

b) The actions carried out by this acceptor element are the following:

* invpking the A_ABORT.ind() primitive,
+ sefting the status of the association to NON-EXISTENT.
c) Acgeptor element mechanism:

An|association in which it is possible to implement the revocation process, supports a
single instance of the mechanism at called andcalling entity level.

This mechanism requires all interaction Wwith the user to take place in the context| of the
asdociation to which the mechanism belongs and for all interaction with the data link layer
to be in the context of the pair of addresses (of ADAEI type) specific to the assogiation.

Se¢ Figure 22.
REST
ACC
7
|L7MSG7XX.Ind(ABRQ)

A 4 &
Association status = OPENING
(or) CLOSING (or) ESTABLISHED
——[>+ Association status

= NON-EXISTENT
e A ABORT.Ind

(Provider, User)

NOTE Invocation of the A_ABORT.ind() service of which the origin is the “User” are necessarily from the
correspondent, whereas one of “Provider” origin may be local or remote.

d) Description of mechanism:

As soon as the L_MSG_XX() service is invoked with an ABRQ-APDU for data, with the
association ESTABLISHED, OPENING or CLOSING, the association status becomes
NON-EXISTENT and the A_ABORT.ind() primitive is invoked.

10.2.5 Associated mode data transfer
10.2.5.1 General

In the associated mode, the complexity of the data transfer protocol procedure varies with the
supported mechanisms adopted for the association.
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The overall procedure is thus composed of a number of state machines respectively
associated with the various mechanisms which can be implemented in association, interacting
via calls and responses or via global variables.

The various state machines defined for the mechanisms which can be implemented in an
association at data transfer requester or acceptor level are the following:

e TS_SM_RQ, TS_SM_ACC:
Transfer service machine for requester and acceptor.

« AT_SM_RQ, AT_SM_ACC:

Non-acknowledged transfer machine for the requester and the acceptor.
e ATAK_SM_RQ, ATAK_SM_ACC:

Acknowledged transfer machine for the requester and the acceptor.
e NB SM:

Numbering machine at requester level.

e RQ( SM:

Retry machine at requester level.

e« DU SM:

Antiduplication machine at acceptor level,

e MA_SM:

Anticipation machine at requesterevel.

e SO SM:

Segmentation maching at requester level.

e RS SM:

Reassembly mathine at acceptor level.

NOTE [The term “dceceptor” is used for the receiver of a data transfer, as it is an unconfirmed servicg. For a
confirmdd service( the term “responder” would be used.

All stafe machines interact both:

e betweenmthemsetves I the contextof am association. 1 hese mteractions take ptace by
MCS local identification of calls/responses between machines,

e with other application service elements participating at the same association. These take
place by local identification between ASEs,

e with the data link layer in the case of a pair of link addresses of the ADAEI type, which
localises the ends of the association.

Figure 23 shows interaction between the various state machines.
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A Other ASEs (e.g. MMS) A
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Figyre 23 — Interactions between state machine in an associated mode data tran

This b
with th
servicq
constit

10.2.5
10.2.5

e classes of conformity. It is thus that the only necessary machine is that'of the t

utes the simplest classes of conformity for transfer of data in the associated mod

2 Definitions

2.1 Variables

The vdrious state machines implemented in the context{of an association for the tran

data in|

* loc
exi

al variables, which are specific to one status:'machine and which have a valug
5ts and may vary in the context of each of the invocations of the machine,

+ glopal variables, which makes it possible.to manage interaction between the d
meichanisms and which have a value which exists and possibly varies in the context of

ea

th association.

sfer

eakdown of the associated mode data transfer procedure uses modularity” ass¢ciated

ansfer

which, in conjunction with the acknowledged or unacknowledged transfer machine,

a)

S .

sfer of

the associated mode are co-ordinated by variables. There are two types of variaples:

which

fferent

The Idcal variables are described *at’' the level of each of the mechanisms to whigh they

belong

, and the global variables are-described below.

SA (S¢rvice Access): Access to the service used to specify whether a new transfer
can beg invoked in the association. (TS_SM_RQ), in order to avoid interlacing of th
transfdrs associated -with a number of service invocations. This variable is sha
TS _SM_RQ and SEG-SM machines.

The v

lue varigsydynamically between:

+ FREE if another invocation is possible,

« BUSY'is it is temporarily impossible to invoke another transfer service.

service
le data
ed by

Typically, the status of the variable changes from FREE to BUSY when the transfer service
machine, on the requester side, activates a segmentation machine.

This it remains in the BUSY state for the time interval during which the segmentation machine
divides the messages into packets and instantiates as many ATAK_SM_RQ acknowledged
transfer protocol machines as there are packets. The status of the SA variable changes from

BUSY

to FREE in two cases:

+ when all the packets subsequent to the message have been invoked by an ATAK_SM_RQ
machine or

« if the service is interrupted after negative confirmation of a packet (other than the last
one) originating from the ATAK_SM_RQ machine invoked for the packet. Indeed, in this
case the message is considered to have been corrupted and the current transfer is
interrupted, whereafter another transfer can be envisaged.
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AC (Anticipation Credit): The anticipation credit is utilised to specify that another
acknowledged transfer (ATAK_SM_RQ) can be invoked in the association.

Another transfer can only be invoked within the quantitative limits set by the anticipation
factor provided that the difference between the sequence number of the earliest invocation
and the current number is less than the value of the anticipation factor.

The value varies dynamically between:

e FREE if a new invocation is possible,

e BUSY if it is temporarily impossible to invoke another acknowledged transfer.

On opegning an association, the variable is initialised at FREE.
The mechanism controlling variation of the value of this variable is MA_SM.

CN (Current Number): The sequence number to be allocated to the next{acknowledggd data
transfer.

This vgriable is shared by the machines NB_SM, MA_SM, SEG_SM and ATAK_SM_RQ
The vdlue varies under the control of the numbering mechanism (NB_SM).
This vgriable is initialised at “0” on opening the association.

LSNS |[(Lowest Sequence Number Send): The lowest sequence number attributed|to an
acknowledge transfer being exchanges and known at transfer initiator level.

The sgquence numbers (SN) identify the invocations of transfer in the associated modg. Each
of the PDUs sent contains a sequence number, which is necessary for nurerous
mechapisms.

This vgriable is initialised at “0*'en opening the association.
S (Sizg): Size of service expressed in terms of the number of packets of maximum size.

a (Anficipation factor): This is the anticipation factor adopted for the associationp. The
minimym value of)a'is 1.

RC: Specifies;whether retry (RC_SM) is adopted in the association. The value of this variable
is static throughout the life of an association and is governed by the fact that the two devices

participating in it belong to a class of conformity which supportsit., |

The values are the following:

e USED: mechanism adopted, necessarily being supported by the devices,

e UNUSED: mechanism not adopted as not supported, or not supported by any one of the
devices.

DU: Specifies whether antiduplication (DU_SM) is adopted in the association. The value of

this variable is static throughout the life of an association and is governed by the fact that the
two devices participating in it belong to a class of conformity which supports it.

The values are the following:

e USED: mechanism adopted, necessarily being supported by the devices,
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e UNUSED: mechanism not adopted as not supported, or not supported by any one of the
devices.

SG: Specifies whether segmentation (SG_SM) is adopted in the association. The value of this
variable is static throughout the life of an association and is governed by the fact that the two
devices participating in it belong to a class of conformity which supports it.

The values are the following:

e USED: mechanism adopted, necessarily being supported by the devices,

e UNUSED: mechanism not adopted as not supported, or not supported by any one of the
devices

RS: Specifies whether reassembly (RS_SM) is adopted in the association. The yalue |of this
variable is static throughout the life of an association and is governed by the fact)that the two
devicep participating in it belong to a class of conformity which supports it.

The vdlues are the following:

e USED: mechanism adopted, necessarily being supported by the(devices,

e UNUSED: mechanism not adopted as not supported, or not,supported by any one| of the
deyices.

10.2.5J2.2 Operators

The different state machines have conditional transitions which are expressed with arithmetic
in 2exp16 modulo numbers. Indeed, all MCS-APDU identification is carried out with| 16-bit
binary{coded numbers which vary between 0. and’2exp16-1= Max.

Consefuently, to facilitate expression of.¢onditions, operators have been defined:

- “successor”
When y=success(x); y=x+d; if x<xMax; and y=0, if x=Max
- “distance”
When y=dist(a,b)xy=a-b, if a=b; and y=a+max+1-b, if a<b
- “between”
When (x)between(a,b)=y;
y=TRUE; if b>a and x=a and x<b,
if a>b and x=a,
if a>b and x<b

y=FALSE, in all other cases.
NOTE In the special case where a is equal to b, y takes the value FALSE.

10.2.5.3 Transfer service (TS_SM)
10.2.5.3.1 General

The transfer service machine consists of two parts, one relating to the requester and the other
to the acceptor.

10.2.5.3.2 Requester element (TS_SM_RQ)

The requester element is that which causes the transmission of a data transfer request on an
association. See Figure 24.
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a) For the transfer service request element, the following events and conditions are
accounted for:

A DATA.rq(Request ak), where Request ak= TRUE (or) FALSE

dt_noack_cnf(+/-) (see 10.2.5.4.2)

dt_ack_cnf(+/-) (see 10.2.5.5)

e segment_cnf(+/-) (see 10.2.5.9)
e Association status = ESTABLISHED

e AC|=FREE
e SA[=FREE
e S@E=USED or UNUSED.

b) Th

A_DATA.cnf(+/-)

e segment_rq() (see 10.2.5.9).

c) Me
An
ins
ma

tha
NOTE

associafjon is equal, on average, to maximum anticipation “a” divided by the average number of packets ne
for the exchange of a service.

_|noack_rq() ,

_lack_rqg(Packet nature), where Packet nature = NIL (s€e"10.2.5.2.1),

b actions carried out by the requester element are the following:

Chanism of requester element:

association necessarily has a transfer service mechanism and can support one g
ances at called and calling entity level: The multiplicity of instances is limited

h or equal to it otherwise.

f the segmentation mechanism jis~adopted, the number of instances of the mechanism possib|

Machine: TS_SM<RQ

r more
by the

kKimum anticipation value specified-in an association. Indeed, the number of ins’l‘tances
pogsible is equal to the maximum antiCipation value if there is no segmentation, a

d less

e in an
cessary
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[ REST
REQ

A_DATARq

(Request_ack)
[ | |
Cond_3 Cond_1 Cond_1
(and) SG = UNUSED (and) SG = UNUSED (and) SG = UNUSED
(and) Request_ack = FALSE (and) Cond_2

dt-noack_rq() D dt_ack_rq D> segment_rq()
(Packet_nature = NIL)
//E;j;;I\\ ///;::;;\\\ ////—‘\\\\
- - segment

d) Description of mechanism:
As|soon as a A_DATA.rq(Request_ack) data transfer request is made by the user, 4

andg
asy

ther mechanism is made depending on the value of the global variables
ociation and the “Request_ack” parameter transferred in the request.

Thiis, an acknowledged transfer.-or an unacknowledged transfer or a segmentati
un.

beg
In

panameter can only have'the value TRUE.

10.2.5

The adceptor element’is that which receives a data transfer in an association.

+TT +TT I
progress @ress progress
dt_noack_cnf(+) dt_ack_cnf(+)
—> A_DATA —1>A_DATA
.Cnf(+) -Cnf(+)
dt_ack_cnf(-) segment_cnf(-)

A _DATA < A_DATA. <
Cnf(-)

. Cnf(-)

segment_cnf(+)

L ¥ ADATA.

Chf(+)

dt_noack_cnf(-)

A_DATA <
. Cnf(-)

Where: Cond_2 = {Request_ack = TRUE (or) a>1}
Cond_3 = {Association status = ESTABLISHED (and) a=1}
Cond_1 = {Association state = ESTABLISHED, (and) AC'+FREE, (and) SA = FREE}

Figure 24 — Transfer service: Requester element state machine

the case of an assd@ciation which implements segmentation, the “Requej

3.3 Acceptorielement (TS_SM_ACK)

the fransfer service acceptor element, the following events and conditio
ounted for:

call to
of the

on are

Lt ack”

NS are

all

a) Fo

acq
« dt
« dt_

* rea

IIUab:\_;IIU\) (DUU 102543)
ack_ind() (see 10.2.5.5.3)
ssemb_ind() (see 10.2.5.10)

* Association status = ESTABLISHED (or) CLOSING

* RS

= USED (or) UNUSED

b) The actions carried out by this acceptor element are the following:

+ ADATAiInd(Request ak), where Request ak = TRUE, (or) FALSE

NOTE
c)

This parameter necessarily has the value TRUE if reassembly takes place.

Acceptor element mechanism (see Figure 25):
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An association necessarily has a transfer service mechanism and may support a number
of instances of the machine for local anticipation purposes at device level.

Machine: TS_SM_ACC

dt noack_ind() @
dt_ack ind
(Packet nature = NIL) reassemb_ind ()
3 1 |_Y_
T T
Cond 1 Cond 1
(and) RS = UNUSED (and) RS = UNUSED
A DATA.Ind <+ —> A _DATA.Ind
(Request_ack (Request_ack
Rt —FAESES FEREET
Where: Cond 1 = {Association status = ESTABLISHED (or) CLOSING}

Figure 25 — Transfer service: Acceptor element state machine

d) Description of mechanism:

As|soon as another RS_SM or AT_SM_ACC, or ATAK_SM_ACC machine signals
receiving the data transfer, this indication is accounted for depénding on the value of the
glopal variables of the association.

Its pccounting for involves returning an A_DATA.ind(Requést”ack) data transfer indication
to|the user. In the case where an association implements reassembly, the parameter
“Rlequest_ack” can only take the value TRUE.

10.2.5/4 Unacknowledged transfer (AT_SM)
10.2.5)4.1 General

In unacknowledged associated mode datavtransfer, the machine consists of two parfs, one
relating to the requester and the other to.the acceptor.

10.2.5/4.2 Requester element.(AT_SM_RQ)

The rgquester element is thaf>'which causes sending of a data transfer request|in an
association.

a) For the unacknowledged transfer requester element, the following events and conditions
arg accounted for:

+ dt |noack_rq(),
+ L_MSG-XX.cnf(+/-) (see IEC 61158-3-7, Type 7).

b) The actions carried out by this requester element are the following:

« L_MSG_XX.rq(ATRQ[noack]) (see IEC 61158-3-7, Type 7),
+ dt_noack_cnf(+/-).

c) Requester element mechanism (see Figure 26):

An association in which it is possible to implement the non-acknowledged data transfer
machine may support a number of instances of this machine for local anticipation
purposes at device level.

Machine: AT_SM_RQ
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dt _noack rq() I

v

——|>+ L MSG XX.Rq(ATRQ[noack])

Send
ADRQ

L_MSG_XX.Cnf (+) | [L_MSG_XX.Cnf(-)
dt_noack_cnf (+)< J—'—tbdtinoackicnf (-)

d) Description of mechanism:
As |soon as a call is made to this machine with dt_noack_rqg, an ATRQ data\transfe

dod
Whj

NOTE [Sending errors may be accounted for by equipment fault management.

10.2.5
The 4

acknowledgement requests and which transfers it to theuser.

a) Fol this element, the following events and conditiens are accounted for:
L_MSG_XX.ind(ATRQ[noack]) (see IEC 61158+3-7, Type 7).

b) The following actions are carried out by this acceptor element:

+ dt |noack_ind()

c) Acg¢eptor element mechanism (see Figure 27):
An|association in which it is possible to implement the non-acknowledged data t
procedure may support a.number of instances of this machine for local antig
purposes at device level.

Ma

Figure 26 — Unacknowledged transfer: Requester element state machine

s not contain an acknowledgement request is sent.
atever the results of sending, the mechanism returns to its initial, status.

4.3 Acceptor element (AT_SM_ACC)

cceptor element is that which receives a ,data transfer with no re

Chine: AT_SM_ACC

REST
|L7MSG7XX .Rg (ATRQ [noack] )|

—V—L|> * dt noack_ind()

which

ception

ransfer
ipation

Figure 27 — Unacknowledged transfer: Acceptor element state machine

d) Description of mechanism:

As soon as an L_MSG_XX.ind() link service is invoked, the data of which correspond to an
ATRQ without an acknowledgement request, a dt_noack_ind signal is given.

10.2.5.5 Acknowledged transfer (ATAK_SM)

10.2.5.5.1 General

The acknowledged associated mode data transfer machine consists of two parts, one relating
to the requester and the other to the acceptor.
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10.2.5.5.2 Requester element (ATAK_SM_RQ)

The requester element is that which causes transmission of a data transfer request and
receives the corresponding acknowledgement in an association. See Figure 28.

a) For this requester element, the events and conditions accounted for are the following:

e dt _ack _rg(Packet nature), where Packet nature = STT, (or) MID, (or) END, (or) ALL, (or)
NIL.

Packet nature NIL is used when this requester element is invoked outside segmentation.

o L_MSGXXnft+r{seetECE
e L MSG.XX.ind(ATAK[Packet_num])
e acknowledgement time-out

o retfy_cnf(+/-) (see 10.2.5.6)

e revocation AT_SM_RQ

¢ R({=USED (or) UNUSED

e SN|=Packet_num

e (SN) between (FSN,LSN) = TRUE

b) The following actions are carried out by this requester.element:

e SN[= Take number (see 10.2.5.5.4)

e L_MSG_XX.rq(ATRQ[ack]) (see IEC 61158-3%7/Type 7)
e regdetting of acknowledgement time-out

e retry rq() (see10.2.5.6)

o dt |Jack_cnf(+/-

o freg(SN)

e retfy revocation

c) Request element mechanism:

Forl an association in\which it is possible to implement the data transfer mechanism with
achKnowledgement;”the number of instances of the machine which can be implemented
simultaneously both at calling entity and called entity level is linked to the value|of the
antjcipation factor and the value of the anticipation credit. The anticipation gan be
imglemented)simultaneously both at calling entity and called entity level is linked|to the
vallie of<the anticipation factor and the value of the anticipation credit. The anticjpation
facforr determines the greatest possible number and the credit establishes the greatest
insfantaneous number on the basis of constraints associated with the retjy and
antiduplication mechanism designed to increase transmission reliability.

Machine: ATAK_SM_RQ
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S /REST\
%{y | dt_ack_rq
(Packet nature)
I ! >+ SN = Number taken
ATRQ,

« L MSG XX.Rg (ATRQ[ack])
L_MSG_XX.Cnf (+)]

Revoke AT _SM RQ
(FSN, LSN)
RC = USED T

> retry ra0 (gy)petween (FSN.LSN) = TRUE
+ dt_ack cnf(-) —+>. free(sSN)

» free (SN)
L MSG XX.Ind

(EKAT [Packet num])| _/7iatT Revoke AT_SM_RQ
| I/( FOR (FSN, LSN)
]

~ ¥
SN = Packet_num |

+ dt_ack cnf(+)< "Wait for AK" (SN)between (FSN.LSN) = TRUE
*+ free(sN) timeout
* free(SN)

¢ Reset "Wait AK"
timeout <

RC = UNUSED RC = USED
« dt ack cnf (=)<l T retry rq()
|

+ free (SN)
/ Revok& AT SM RQ
RETRY (F'SN, LSN)

reprise_cnf (+)

Retry cnf (- (SN)between(FSN LSN) = TRUE

o free (SN)
dt ack Cnf( ‘I—LD. dt_ack_cnf (+) —|‘|>- Revoke retry

. free free (SN)

Figure 28 — Acknowledged transfer: Requester element state machine

d) Description of mechanism:

As [soon as the unacknowledged data tramsfer request is made, an ATRQ contairling an
acknowledgement request is sent.

The¢ “Packet nature” parameter contains values STT, MID, END and ALL if filled in|by the
segmentation machine and NIL otherwise. This parameter is coded in the ATRQ.

If the result of sending return by the data link layer is positive, an acknowledgemernt time-
out| is begun. The state isone of waiting for acknowledgement, which either arriyes, in
which case the mechanism)returns to its initial state, or the acknowledgement time-out
expires and a retry may, take place before returning to the same initial status.

Funthermore, if after atransfer request, the data link level returns a negative result, |a retry
is immediately requested if the latter is utilised.

Any invoking/-of this machine involves taking a sequence number from the |global
numbering{machine of the association. This is stored in the “SN” variable throughout its
lifefime~FRinally, any event leading to the revocation of an invocation, whether conppleted
noftmally’or abnormally, results in freeing of the sequence number to manage the vplue of
the lowest sequence number (LSNS) still current in the association.

Finally, as soon as an instantiation of this mechanism is in another state than “REST-
REQ”, it can be reinitialised at a “Revocation AT_SM_RQ” request from the segmentation
mechanism.

10.2.5.5.3 Acceptor element (ATAK_SM_ACC)

The acceptor element is that which receives the data transfer and the acknowledgement in an
association. See Figure 29.

a) For this acceptor element, the following events and conditions are taken into account:
+ L _MSG_XX.ind(ATRQ[ack]) (see IEC 61158-3-7, Type 7)
antiduplication_cnf(Message), where Message = REPETITION, (or) NEW
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b)

d) Description.of mechanism:

L_MSG_XX.cnf(+/-) (see IEC 61158-3-7, Type 7)

DU = USED, (or) UNUSED

The actions carried out by this acceptor element are the following:
antiduplication_rq(Sequence number), Sequence number has the value derived from
ATRQ[ack]

L_MSG_XX.rq(AKAT) (see IEC 61158-3-7, Type 7)

dt_ack_ind(Sequence number; Packet nature) where Packet nature has the value derived
from the ATRQ received and Packet nature = STT, (or) MID, (or) END, (or) ALL, (or) NIL
(see 10.2.5.5.2).

Acgeptor element mechanism:

An|association in which it is possible to implement the data transfer proCedure may
supgport a number of instances of this machine for local anticipation purposes at [device
level.

Maghine: ATAK_SM_ACC

REST
»\ ACC

[L_MSG_XX.Ind(ATRQ[ack])

DU = UNUSED DU = USED
e dt_ack ind <l > antiduplicationdrq
(Packet nature; (Sequence number)

Sequence number)
* L MSG.XX.Rq (AKAT)

anti-
—duplication

\

I I
Message = RERETITION Message = NEW

* L _MSG.XX.Rg (AKAT) e dt_ack ind
(Packet nature;
Sequence number)

end * L MSG.XX.Rq(AKAT)
AKAT,

antiduplication_cnf
( Message )

|L7MSG7XX.Cnf (+/-)

1 v

Figure. 29— Acknowledged transfer: Acceptor element state machine

As|[soonJas the L_MSG_XX.ind primitive is invoked, with data which correspondg to an
ATRQWvith acknowledgement request, a condition is evaluated before proceeding with
sending an acknowledgement, and refurn of the message. This condition concerns the fact
that antiduplication is implemented in the association.

If this is adopted, depending on whether it considers the message as NEW or as a
REPETITION, it is or is not returned.

In all cases, an acknowledgement is returned to the data transfer sender, containing a
sequence number which is equal to that of the data transfer acknowledged.

Finally, whether or not sending of the transmission fails at link level, the mechanism
returns to its initial state.

10.2.5.5.4 Numbering (NB_SM)

On using the data transfer service with acknowledgement in an association, the numbering
element is implemented to manage allocation of sequence numbers (SN). The values of this
number are transited together with the data in the transfers using the ATRQ type PDU, and
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which are also found in the respectively associated acknowledgements, of which the PDU is
of the AKAT type. See Figure 30.

In addition, the state machines implemented at requester and acceptor levels, for
acknowledged data transfers, retain this number during their lifetime to make them identifiable
by the protocol in the context of the association.

Furthermore, this machine manages freeing of the sequence numbers. Freeing takes place
each time a data transfer with acknowledgement terminates normally or abnormally. This
management system makes it possible to update the value of the LSNS variable.

. PR . . .
a) ThisTmechanismraccountsforthefoltowimgeventsand—conditions:

+ “Tgke number”

A _ASSOCIATE.rp(+), (or) A_ASSOCIATE. cnf(+)

* A _RELEASE.rp(+), or A RELEASE.cnf(+), or A_ABORT.ind()
+ freg(SN).

b) The actions triggered by this mechanism are the following:

* CN = success(CN)

*+ LSNS management

* ma rq()

+ LSNS=CN=0

* LALTIi] = Not received, when 0<isMax.
c) Mefhanism:

There is a single instance of this mechanism per association at calling entity level|and at
called entity level. This mechanism shall necessarily exist at the level of one associgtion if
thel latter supports data transfer with-acknowledgement.

Maghine: NB_SM
NON-
EXISTENT) | A ASSOCIATE.Rp (+) <or>
- A_ASSOCIATE.Cnf (+)

I>. LSNS = 0

*« CN =0
* LACT[i] = NotReceived
REST (whenever 'i', 0Si<Max)
S =
* CN = success (CN L + LSNS management
e ma_rqg() e ma_rq()

A _RELEASE.Rp (+) <or>
A RELEASE.Cnf (+) <or>
A _ABORT.Ind()

_TL

Figure 30 — Numbering mechanism state machine

d)
Description of mechanism:

A numbering entity (NB_SM) is instantiated and utilised on opening an association.
Whenever the “Take number” function is invoked by another mechanism causing reading
of the value followed by incrementation. The value taken is used to identify an
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acknowledged data transfer. In addition, this value circulates in the acknowledged data
transfer PDUs but also in the associated acknowledgement.

Whenever the free function (SN) is invoked by another mechanism management of the
LSNS variable takes place. Management of the LSNS is based on a list LACT]i] containing
“Max” elements (see 10.2.5.2.2) and proceeds to the following operations:

if SN#LSNS, then account for the reception by setting LACT[SN]=Received,

if SN=LSNS, then repeat LSNS=success(LSNS) and LACT[SN]=Not received until

LACT[LSNS]#Not received.

10.2.5.6 Retry (RC_SM)

On usi
can be

This el

hg the data transfer service with acknowledgement in an association, the retry ‘e
implemented if adopted in the association. See Figure 31.

ement can only be implemented conjointly with that of antiduplication{10.2.5.7).

This dlement makes it possible to reiterate, a number of times,~a  data transfg

acknoy

time limit has elapsed.

a) Th
e ret
e Ac

e Re
b) Th
o ret
e L

b following events and conditions are accounted for by-this mechanism:

y_rq()
nowledgement time-out

Linter: retry counter

max: maximum value of retry counter adopted for the association

_MSG_XX.cnf(+/-) (see IEC 61158-3-7; Type 7)
_MSG_XX.ind(AKAT) (see IEC 61158-3-7, Type 7)

ry revocation.
b following actions are triggered by this mechanism:

y.cnf(+/-)

_MSG_XX.rq(ATRQ) (see IEC 61158-3-7, Type 7)

e Incfementationvef counter
o Stdrting of (Wait for AK” time-out.

c) Me

chanism:

ement

r with

vledgement in the event of absence of receiving an acknowledgement after a specified

ThereVis one instance of this mechanism per request for data transfe
acknowledgement being retried. Each of these mechanisms has its own current counter
value (Counter). As for the maximum value of the retry counter (Rpmax), it is that which is
specific to the association in which it is implemented.

Ma

r  with

chine: RC_SM
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Retry
revocation
- 1]
[+ L MSG_xX.Cnf(-)]

retry rq()

+ L MSG XX.Rq (ATRQ)
e Counter =1

C:2007

[
Counter = Rpmax Counter < R}énax | L_MSG_XX.Cnf(+)|
. retry g
_cnf ___i£>Start "Wait for AK" timeout
|L7MSG7XX.Ind(AKAT | e N
{* L MSG XX.Rg (ATRQ)
e retry Cnf(+)<|—+Tv— FOR e Counter = Counter +1 }
_ AK
Retry revocation |"Wait for AK" timeout
I T
v
Counter = Rpmax Counter < Rpmax
* retry cnf(-) <—— —{>+ L MSG XX.Rq (ATRQ)
* Counter Counter +1

Figure 31 — Retry machanism state machine

scription of mechanism:
s mechanism simply proceeds with resending a data.transfer within the limit

Ce.

sending takes place in the event of negative confirmation by the data link layer of

of the

XKimum number set per association, knowing that a first transmission has already taken

in the

event of positive confirmation if the acknowledgement arrives after the time interval
during which it is expected.

10.2.5

During

7 Antiduplication (DU_SM)

data transfers with acknowledgemeéent in an association, the antiduplication element is

implemented if adopted in the association. It is used conjointly with the retry element (see

10.2.5

This el
the su
ATRQ

a) Th

NOTE
number

6).

lement makes it possible to detect, at acceptor level, an ATRQ which has alread

can occur after a_transmission fault.

b following evients are accounted for by this mechanism:

antiduplication_rq(Sequence number)

The acknowledged data transfer acceptor mechanism which invokes this mechanism transits the s
pvailable to the ATRQ for which it wants to make an antiduplication check.

v been

bject of a data transfer. with acknowledgement, as a number of repetitions of thg same

bquence

b) The fnllnwing actions are friggnrpr‘l hy this mechanism:

c) Me

antiduplication_cnf(Message), where Message = REPETITION or NEW.
chanism:

There is a single instance of this mechanism per association at calling entity and called

ent

ity level.

This antiduplication mechanism is purely transformational and there is therefore no state

ma

chine but simply a description of the data and processing associated with it.

+ Data description:

The processing is based on an “antiduplication list” containing information concerning the
latest data transfers with acknowledgement which have taken place.
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This antiduplication list is an LADJi] structure table in which the number of elements is equal
to the anticipation factor adopted for the association, and of which each structure features a
sequence number and reception status associated with the transfer LADIi] = (sn[i], Etr[i]).

At any given moment, the first element in the table has a sequence number that was the
greatest (HSNA) of those received in the ATRQs for which the antiduplication mechanism was
invoked. Consequently, this first element necessarily has reception status value YES.

The other elements contain successively smaller sequence numbers and a reception status
with a value of YES or NO depending on whether the antiduplication mechanism has been
invoked or not.

NOTE |t is important to understand that the value of the sequence number allocated by the numbering [element
increasds as modulo 2exp(n) where n=16, in view of 16-bit representation of the sequence number in\thge PDUs.
See Tablle 25.

Table 25 — Structure of the antiduplication list

Sequence number Reception status
sn(1) YES
sn(2) where, dist(sn(1),sn(2))=1 YES/NO
sn(3) where, dist(sn(1),sn(3))=2 YES/NO
sn(a) where, dist(sn(1),sn(a))=a-1 YES/NO

e Prqgcessing description:

When the mechanism is invoked with antiduplication_rq(Sequence number), the value| of the
parameter SN sequence number governsdhe processing:

e WhHen sn belongs to the antiduplication list, the nature of the processing in accofdance
with the value of the receptionstatus associated with it in the list is as follows:
e if reception status is NO, it'is'set to YES and the message is considered as NEW,

e if feception status ist\YES, it stays at YES and the message is considered as a
REPETITION.

e WhHen it does not.belong to the antiduplication list, it is considered to be new and the
prdcessing consists in offsetting the elements in the antiduplication list so that the vplue of
sn(|1) correspdnds to the received SN sequence number.

The processing consists of three stages, after assessment of the distancg N =
dist(SN,sn(1)).

e if N<a, then for the elements in the LADJi] list, where i decreases from a to N+1, make
LADI[i] = LADI[i-N]. This constitutes shifting the elements of the structure by N cells.

e when i increases from 2 to Min(N,a), make sn[i]=M so that dist(SN,M) = i-1 and
Etr[i] = NO. It is a question of setting to not received the reception status associated with
the sequence numbers contained exclusively within the values of sn(1) and SN.

e make sn(1) = SN, and Etr(1) = YES. It is a question of setting the first element of the list
to received.

10.2.5.8 Anticipation (MA_SM)
10.2.5.8.1 General

During transfer of data with acknowledgement in an association, the anticipation element is
implemented if adopted in the association.
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This element monitors the traffic in the association.

10.2.5.

8.2 Requirements

Anticipation relates to transfers of data with acknowledgement in an association. It makes it
possible to envisage commitment of a new acknowledged transfer when the acknowledgement
of other current transfers has not yet arrived. This makes it possible to optimise the pass-

band b

y multiplexing the data transfers and acknowledgements on the bus.

The anticipation possibilities offered by an association are linked both to the anticipation
factor which characterises the association and to the anticipation credit which may temporarily

reduc

them

10.2.5
Anticip
acknoV

The a
establi

— the
ack

— ang

img
10.2.5
The a

capaci
acknoy

The an
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- BU

Anticip
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Anticip
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8.3  Anticipation factor

ation factor “a” corresponds to the maximum number of transfers which'can be a
viedgement.

hticipation factor “a” specific to each direction of transmission in an asso
5hes both:

maximum number of acceptor and requester eleménts for data transfeg
nowledgement which can be invoked simultaneously,

the size of the antiduplication list necessarycat the acceptor in the e\
lementation of retry and antiduplication.

8.4  Anticipation credit

y whether or not to allow invocation, of new requester elements of data transf
viedgement within the limits of the anticipation factor. See Figure 32.

ticipation credit (AC) is characterised by two values:

EE, if it is possible to invoke an acknowledged data transfer requester element,
SY, if it is temporarily‘impossible to invoke a requester element.

ation credit changes between states depending on the following events:
[ rq()
ation credit changes make allowance for two other variables:

NS: “the lowest sequence number attributed to an ATRQ sent and a

ack

waiting

ciation

r with

ent of

nticipation credit which is specific toceach end of the association, establishes its

er with

waiting

nowledgement (Lowest Sequence Number Send),

— CN: the current value of the numbering entity for transfer of data with acknowledgement.

Machine: MA_SM
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» FREE

l
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dist( CN , LSNT) ° 4 dist( CN , LSNS ) = a
@
ma_ rq()

v

dist (CN,LSNS)< a _dist (CN,LSNS)=a
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Figure 32 — Anticipation mechanism state machine

8.5 Optimum performance

e anticipation factor adopted for a given association to constitute the optim
5 the traffic adopted for it, it shall allow for the following factorss

uring best use of the traffic adopted for the association:

If it is too large, the maximum number of instances will never pe‘reached, and if it is too low t
be wasted.

ure that the time necessary for chaining the maximum number of retries will be G

This ensures that the data transfer requester usef will not be unable to access the associatio
the anticipation credit by the current repetitions.

the user of the acknowledged data transfer service, it will choose an anticipatior

capacity to relay a number of<data transfer requests (A_DATA) in a given time.

In the MMS environment, this capacity integrates both the “Outstanding” services and the time {
n of the services by the VMD-

9 Segmentation (SG_SM)

e to divide the data unit (SDU) associated with a data transfer service into one g
5 depending on its size, and to manage the acknowledged exchange of the d
5.Fhe implementation of this element at data transfer initiator level is only p

um as

e pass-

lose to

h due to

factor

bken for

A transfer size, which in the case of segmentation implements a number of MCS
trapsfers for differentpackets.

mentationtelement can be implemented on an association. This element makes it

r more
fferent
Dssible

conjoir
Global

- AC
- SA

tly-with that of reassembly at receptaor level See Figure 33

variables utilised by this mechanism:

(Anticipation Credit), global for all association mechanisms,
(Service Access) global for all association mechanisms,

— LSNS (Last Smallest Sequence Number), the smaller sequence number attributed to a
transfer currently exchanged.

Local variables of the mechanism:

- PN

(Packet Number), the number of packets of an SDU remaining to be sent,

— LSN (Last Sequence Number), the sequence number of the next lowest value, in the

mo

dulo sense, to that attributed to the latest packet.
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from segmentation,

service.

a) This mechanism accounts for the following events and conditions:

segment_rq(),

FSN (First Sequence Number), the sequence number attributed to the first packet arising

Count_ack, the received acknowledgement counter, relating to transfer of packets of a

“End of division (n)”, resulting from the division operation, where parameter (n) is the

number of packets obtained,

Always, permanent event to indicate that the transition is receptive at all times

p following actions are triggered by this mechanism:

dt_ack_cnf(+/-),

AC = FREE, to account for the end of sending of packets belonging o’ thg
SDU, or otherwise to indicate whether the packet is the last or not,

PN > 1; PN = 1; PN = 0; to test for the end of sending of packages-belonging
same SDU, or otherwise to indicate whether the packet is the lastior not,

Count_ack = n, to verify that all the acknowledgements associated with the p
of a service have been received.

Setting SA to BUSY or FREE,
“SDU division request”,

PN = n; initialisation of PN at value n of the-number of packets resulting from d
of the SDU,

same

to the

ackets

ivision

Packet nature = STT; for the first packet of a segmentation, or ALL if the number of

packets arising from subdivision jis-T,

FSN=CN and LSN=x so that~dist(x,CN)=n; initialisation of the variables FS
LSN,

Count_ack = 0, initialisation at zero of the acknowledgement counter,
Count_ack = Count_ack+1, incrementation of the acknowledgement counter,
dt_ack_rq(Packet.nature), where Packet nature = MID, END,

PN=PN-1; decrementation of the number of packets remained to be sent,
Packet number = MID or END, depending on whether it is the last packet or no
segments cnf(+/-),

AT-'SM_RQ revocation; revocation of all ATAK_SM_RQ machines of whi
associated sequence number is between LSN (value excluded) and FSN

N and

ch the
(value

included). It being impossible to transmit one of these packets, the op

eration

NOTE 1

becomes globally impossible and results in interruption of transmission

of the

packets not yet sent. Thus, the lowest sequence number during transmission (LSNS),

will necessarily change to a value equal or greater than LSN.

Revocation of the ATAK_SM_RQ is atomic with regard to the lifetime of all the machines of the
association.

c¢) Mechanism:

For an association in which it is possible to implement segmentation, the number of
instances is bounded by the maximum anticipation value specified in the association.
Indeed, the number of possible instances is equal to the maximum anticipation if the SDUs
exchanged only call a single packet, and otherwise less.

NOTE 2 The average number of instances of this mechanism in an association is equal to the maximum
anticipation (a) divided by the average number of packets necessary for exchange of a service.

Machine: SG_SM
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¢ SA = BUSY

. ¢ SDU division request
Division

of SDU
into

|End of division (n)

>+ PN =n
* Packet nature = STT, or DMR if n = 1
Wait for ¢ FSN = CN
freeing ¢ LSN = x, so that dist(x, CN) = n

¢ Count_acqg = 0
’//
dt_ack_cnf (+) dt_ack_cnf (-)
AC = IREE
. Countiackqj—— N . J—D * segment_cnf (-)
=(Count_ack + 1) /// * AT_SM RQ revocation
(FSN, LSN)
/’ « SA = FREE
// -
PN = 0 dt_ack_cnf (-)
dt_ack cnf (#) pPacket<] - [>SA = FREE i
nature BN = 1 IS
+ count_ack =< /// — MIL Packet nature = END | * segmentycrf (-)
Count ack + 1) A ] * AT_SMN\RQ revocation
- 7 (F'SN, LSN)
* /SA =“FREE
Wait for
termination
of
dt_ack_cnf (+) A transfer dt ack cnf (-)
- Always
¢ Count_ack =<} >+ segment_cnf (-)
(Count_ack + 1) * AT SM RQ revocation
Count _ack= n (FSN, LSN)
segment_cnf (+)
4 y

Figure 33 — Segmentation-mechanism state machine

NOTE 3] The various mechanisms which can be implemented in an association can, in some cases, ogerate in
parallel.|It is therefore necessary to specify that™after crossing of a transition, a mechanism retains the ngw target
status Until all the actions induced by the\iransition are terminated. Thus the SG_SM machine retdins “PN
assessnjent” status as long as dt_ack_rq(), then number taking, then ma_rq() have not been accountefd for by
machings ATAK_SM_RQ, NB_SM and.MA) SM respectively.

d) Description of mechanism:

As [soon as a data transfer service segmentation request is made, service access [SA) is
inh|bited until all the Jpackets are assigned to an acknowledged data transfer machine.
Sefvice access  is\then freed, allowing new segmentation requests to be accounted for,
evgn if transferof the packets of the preceding request is not terminated.

Segmentation* request processing always begins with division of the MCS-SDU |into n
pagkets,sstarting at the beginning. The different packets are the subject of inqividual
acHnowledged transfer. The first packet resulting from division is attributed packet|nature
STI(or ALL if the MCS-SDU is contained in a single packet) and an FSN sequence
number. The following packets have a packet nature of MID, except for the last which has
a packet nature of END.

During transmission of the different packets associated with the segmentation of the
service, the segmentation machine passes the packets one by one as the acknowledged
transfer machine invocations are freed. The availability of acknowledged data transfer
machines can be monitored using anticipation credit value FREE.

In addition, if a transmission failure is detected by an acknowledged transfer machine,
sending of the remaining packets to be sent is suspended and revocation of the
acknowledged transfer machine is effected for each packet in the process of being
transferred. This suspension makes it possible to immediately free transfer machines
which become available for other SDU exchanges. The acknowledged transfer positive
confirmation primitives are counted to detect determination of the transfer of all the
packets, and in order to obtain positive confirmation of the segmentation request.
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10.2.5.10 Reassembly (RS_SM)

A reassembly element can be implemented in an association. This element makes it possible
to reconstitute the data associated with a data transfer service which has been received in a
number of packets. Implementation of this element at data transfer receiver level can only be
carried out conjointly with that of segmentation at initiator level.

This reassembly element is both reactive and transformational, it is consequently necessary
to provide a state machine and describe the associated processing. See Figure 34.

a) Description of variables specific to the mechanism:

Th
Table 26. This reassembly list is an LR]Ji] structure table, in which the number of-£l
is @qual to (a+s), where “a@” is the association anticipation factor and “s” is the.mgximum
nummber of MCS-PDUs for an MCS-SDU, in the context of an association. All'structpres of
the| table include a sequence number, the packet reassembly status assoOciated with the

sedquence number as well as the packet nature LR[i] = (sn[i], Etrs[i] and NatP]i]).

Regfssembly status can be either:
—| UNAVAILABLE, if the packet has not been received and therefore not restored to the
user,

—| AVAILABLE, if the packet has been received.

Theé packet nature is either:

—| STT, first packet of SDU,
—| MID, for intermediate packets of the SDU;
—| END, for the last packet of the SDU,

At Bny given time, the sequence number of the first element of the table is the largest of
all those received and has a reassembly status value which is necessarily othgr than
avdgilable.

Eac¢h of the other elements in-the table has a sequence number which decreases py one
mofdulo increment relative~terthat preceding it, and one of the two possible reasgembly
stalus values.

— ALL, for a packet gontaining the entire SDU.

NOTE | The packet nature cannot have the value NIL in the reassembly machine case.

Table 26 — Structure of the reassembly list

Sequence number Reassembly status Packet nature
sn(1) AVAIL ABIF STT/MID/END/ALL
sn(2) such that dist(sn(1), sn(2)) = 1 AVAIL/UNAVAIL STT/MID/END/ALL
sn(a) such that dist(sn(1), sn(a)) = a-1 AVAIL/UNAVAIL STT/MID/END/ALL
sn(a+1) such that dist(sn(1), sn(a+1)) = a AVAIL/UNAVAIL STT/MID/END/ALL
sn(a+s) such that dist(sn(1), sn(a+s)) = a+s-1 | AVAIL/UNAVAIL STT/MID/END/ALL

b) The following events and conditions are accounted for by the mechanism:

— dt_ack_ind(Packet nature, NS).

— “End of update”, “End of shift”, “End of operation”, corresponding to termination of
the operations.
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— Packet nature # NIL (and) SN do not belong to “Reassembly list”, so as to be able to
ascertain that the packet does in fact originate from a segmentation machine and

that the sequence number belongs to the antiduplication window.

— Packet nature # NIL (and) SN do not belong to “Reassembly list”, so as to consider a
sequence number greater than those received to date.

— Packet nature = END (or) ALL, possibility of detecting an entire message.
— Packet nature = STT (or) MID, impossible to detect an entire message.

— SDU = COMPLETE or INCOMPLETE, reception of all or not all of the packets of a

transfer.

c) The following actions are triggered by the mechanism:

initiation of associated processing,
—| reassemb_ind.

d) Meghanism:

Forll an association in which it is possible to implement reassembly; a single instg

thig machine is necessary.
Maghine: RS_SM

»(REST

Idt_ack_ind(Packet nature, SN)

Packet nature ° NIL (and)

SN belongs to
"Reassembly list" to
Updating <
"Reassembly list"

Updating
in
progress

End of updating]

Scan <

Packet nature ° NIL (and)
SN does not belong

"Reassembly list"

[>shift

"Reassembly list"

End of shift

T
"Reassembly list" Packet nature

Scan N .
"Reassembly list"

Packet nature

= END (or) ALL = STT (or) MID

progress

IEnd of scanning

1
SDU = SDU =

Complete Incomplete

reassemb_ind () <}

Figure 34 — Reassembly mechanism state machine

e) Description of mechanism:

—| Updating of “reassembly list”, “reassembly list” shift, “reassembly list” scelmning,

nce of

When a packet is received, depending on whether or not its sequence number belongs to
the reassembly list, “Update” or “Shift” processing is carried out on the reassembly list.

In the case where the assembly list shall be shifted whereas the packet nature is STT or
MID, no further action is required. In all other cases, the list is scanned for complete

SDUs, any found being restored to the user by a reassembly indication.

Description of the processing used by the machine:
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+  ‘“Update”: Updating of the reassembly list consists of updating the “reassembly status” and
“packet nature” fields of that element with the same sequence number as that received.

This updating consists of setting the packet nature to STT, MID, END or ALL depending

on
NOTE 1

the value received, and reassembly status to AVAILABLE.

The reassembly machine cannot receive the same packet twice as prior filtering is carried ou

antiduplication machine.

« “Shift”: This processing consists of shifting the elements in the reassembly list so that the
value of sn(1) corresponds to the SN sequence number received.

t by the

This processing involves the following operations, after evaluation of distance N =
dist(SN,sn(1)).

e

o if N
set
* wh

UNIVAILABLE. This is a question of setting to UNAVAILABLE the réception

asdociated with the sequence numbers contained exclusively within the/values o
and SN.
+ setlsn(1) = SN, and Etrs(1) = AVAILABLE, and NatP(1) = Packet nature. It is a ques

set

+ “Sdan”: Scanning consists of determining whether the packet)received contains §
pagket nature or scanning the reassembly list on either sjde‘of the packet received
any series of consecutive numbers, marked available, beunded by two packets of

nat

« Thi
sn(

+ if NatP(m) m = ALL, reconstitute the SDU.
+ if NatP(m) # ALL, set j = m and Finexp =\FALSE, then perform the following ope

unt

« if Htrs(j) = UNAVAILABLE, set Finexp= TRUE,
« if Htrs(j) = AVAILABLE and NatP(j)= END, then set Finexp = CONTINUE,

. j:

+ if Hinexp = CONTINUE, set k = m, then perform the following operations until Fi
CONTINUE or k = a+s:

. k:

» if Htrs(k) = UNAVAILABLE, set Finexp = TRUE,
trs(k) = AVAILABLE and NatP(k) = STT, then set Finexp = TRUE, reconstitdte the

« if E
SD
NOTE 2

10.2.6

A than for o1 1 alamanta of ol +h LROET Lt b —al reacac—from
oo, T 1o ait O CTOTHCTItS OT Al i N[ oG whoTo T UdCoTrCaST S 1ITUTH

LRJ[i] = LR[i-N]. This shifts the elements of the structure by N cells.
bre i increases from 2 to Min(N,a+s) set sn[i] = M so that dist(SN,M) = i-1hand B

PSP 3
arTo U

ing the first element of the list to AVAILABLE while retaining dts ‘packet nature.

ures END and STT respectively.

5 processing involves the following operations,“after having identified m, sud
m) = SN:

| Finexp # FALSE or j = 0:

+1.

k+1,

U.

Thelnumbers of the first and last packet of the SDU are k and j+1 respectively.

N+1,

trs[i] =
status
f sn(1)

tion of

n ALL
to find
packet

h that

rations

nexp #

—Neon-asseciated-mode-datatransfer

10.2.6.1 General

Two protocol procedures can be implemented in the context of non-associated mode data
transfer, depending on whether or not acknowledgement is requested. See Figure 35.

NOTE Non-associated mode data transfer mechanisms do not feature retry and antiduplication or segmentation
and reassembly.

The following state machines are defined:

— NT_SM_RQ, NT_SM_ACC:

Non-associated mode unacknowledged transfer machine for requester and acceptor.
— NTAK_SM_RQ, NTAK_SM_ACC:

Non-associated mode acknowledged transfer machine for requester and acceptor.
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In the non-associated mode, the state machines concerned with these transfers interact with
both:

— the other application service elements available to the application entity. These are carried
out by local identification,

— and the data link layer in the case where an ADAE type link address pair localises the pair
of application entities communicating.

The following diagram shows all the state machines implemented by the non-associated
transfers at the level of an application entity, and situates them relative to associated
transfers of the same entity.

Other ASEs (e.g. MSS)

I A
MCS association NT_SM] | NTAK SM NT_SM | [NTAK SM
NgL RQ RQ ACC ACC

Data link layer

Figure 35 — Interaction of state machine in a non associated data transfer

This shows that an application entity can have a number of associations possessing th¢ir own
machines, as well as a set of machines delegated to<mon-associated transfers which are
shared by all the corresponding entities.

10.2.6]2 Unacknowledged transfer (NT_SM)
10.2.6]2.1  General

The umacknowledged non-associated mode data transfer procedure consists of two| parts,
relatin$ to the requester and the acceptoer respectively.

10.2.6J2.2 Requester element (NT_SM_RQ)

The rejguester element is that-which causes the sending of a data transfer request ffom an
application entity to a destination in another application entity. See Figure 36.

a) The following events and conditions are accounted for:

—| A_UNIDATA.rq (Request_ack), Request_ack = FALSE.
—| LMSG_XX.cnf(+/-) (See IEC 61158-3-7, Type-7)

b) Thefallowing actions are performed:

— L_MSG_XX.rq(NTRQ[noack]) (See IEC 61158-3-7, Type-7)
— A_UNIDATA.cnf(+/-).
c) Mechanism:

An application entity in which it is possible to implement the unacknowledged data transfer
procedure supports one or possibly a number of instances of the mechanism for local
anticipation purposes at device level.

Machine: NT_SM_RQ
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|A UNIDATA.Rqg (Request ack)

Request ack = FALSE
* L MSG XX.Rg(NTRQ[noack])

L MSG_XX.Cnf (

[ L_MSG_xx.cnf (+)

A UNIDATA.Cnf (-)<] [> A UNIDATA.Cnf (+)

scription of mechanism:

soon as an A_UNIDATA.rq(Request_ack) unacknowledged data transfer req
He where (Request_ack = FALSE) with a target application entity;~a data t
RQ) is sent.

Whiatever the results of the send, the mechanism returns to its initiahstate.

10.2.6
The ad

2.3 Acceptor element (NT_SM_ACC)

ceptor element is that which receives a data transfer for which acknowledgemen

requegted and transfers it to the user. See Figure 37.

a) Th

b) Th

c) Acq

An
pro
ant

b following events and conditions are accounted*for:
L_MSG_XX.ind(NTRQ[noack]) (See IEC61158-3-7, Type-7)
p following actions are carried out by.thé acceptor element:

A_UNIDATA.ind (Request_ack =\FALSE)
eptor element mechanism:

application entity in whichlitis possible to implement the unacknowledged data t
cedure supports one ar)possibly a number of instances of the mechanism fg
cipation purposes.

Machine: NT_SM)ACC

REST
ACC
L MSG XX.Ind

(NTRQ [noack])

_V_L| >+ A _UNIDATA.Ind

(Request ack = FALSE

lest is
ransfer

I is not

ransfer
r local

Figure 37 — Unacknowledged transfer: Acceptor element state machine

d) Description of mechanism:

On receiving an L_MSG_XX.ind() primitive whose data correspond to an NTRQ for which
acknowledgement is not requested, when the application entity has the resources
necessary for instantiation of the mechanism, the primitive A_UNIDATA.ind(Request_ack

= F

ALSE) is invoked.

NOTE The resources associated with a mechanism are, indeed, shared between all the correspondents of the

applicati

on entity.


https://iecnorm.com/api/?name=560051140f57378990128d0f004e0077

61158-

10.2.6.

10.2.6

6-7 © IEC:2007 - 133 -

3 Acknowledged transfer (NTAK_SM)

3.1 General

The acknowledged non-associated mode data transfer procedure consists of two parts,
relating respectively to the requester and the acceptor.

10.2.6.

3.2 Requester element (NTAK_SM_RQ)

The requester element is that which causes the sending of a data transfer request from one
application entity to a destination in another application entity and which receives the
corresponding acknowledgement. See Figure 38.

a) Th

c) Re
For

e following events and conditions are accounted for:

A_UNIDATA.rq (Request_ack = TRUE),
L _MSG_XX.cnf(+/-) (See IEC 61158-3-7, Type-7),

acknowledgement request,

acknowledgement time-out.

p following actions are carried out by the requester element:

transfer,

L_MSG_XX.rq(NTRQ[ack]) (See IEC 61158-3-7, Type-7),
starting of acknowledgement time-out;
A_UNIDATA.cnf(+/-).

uester element mechanism:

calling of the “ldentification” function to assign)an invocation identification t

reception of an AKNT in the data of the L_MSG_XX.ind primitive containjng an

D each

an application entity in which it is possible to implement the acknowledged data

trapsfer procedure, a numberofiinstances of the mechanism can exist simultaneougly with

ong

or more per destination application entity.

Machine: NTAK_SM ‘RQ
. [ REST
>\ rREQ A UNIDATA.Rg
(Request_ack)

Request _ack = TRUE

¢ Identification
+ L MSG_XX.Rq

NTRQ[ack
L MSG XX.Cnf ( SEND { ol 1)

A UNIDATA.Cnf (- %<# L MSG_XX.Cnf (+)

timeout

L MSG XX.Ind( AKNT WAIT

Ej FOR

AKNT

¢ Set "Wait for AK"

A_UNIDATA.Cnf (+)<} |

|"Wait for AK" expired

AKNT-
A_UNIDATA.Cnf(—)<I—I— v v [>A UNTDATA.Cnf (-)

Figure 38 — Acknowledged transfer: Requester element state machine

d) Description of mechanism:

As soon as an acknowledged data transfer is requested, an NTRQ is sent.
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When the result of the send returned by the data link layer is positive, an
acknowledgement time-out is started. Either the expected acknowledgement arises and
the mechanism returns to its initial state after returning a confirmation to the user which
can be positive or negative depending on whether or not the acknowledgement received is
positive, or the acknowledgement time-out expires and a negative confirmation is sent to
the user.

10.2.6.3.3 Acceptor element (NTAK_SM_ACC)

The acceptor element is that which receives the data transfer and which sends the
corresponding acknowledgement, and relays the data to the user. See Figure 39.

a) The Tollowing events and conditions are accounted Tor.

~| L_MSG_xX.ind(NTRQ[ack]) (See IEC 61158-3-7, Type-7)
—| L_MSG_XX.cnf(+/-) (See IEC 61158-3-7, Type-7)

b) The following actions are carried out by the requester element:

—| L_MSG_XX.rq(AKNT[+/-]) (See IEC 61158-3-7, Type-7)
—| A_UNIDATA.ind(Request_ack = TRUE)
c) Acgeptor element mechanism:

Fo an entity in which it is possible to implemeht the acknowledged data tfansfer
procedure, a number of instances of the machine“can exist simultaneously with jone or
mofe per source entity.

Machine: NTAK_SM_ACC

. [ REST|
"\ . xeC L MSG XX.Ind
e (NTRQ [Request_ack])
1 * T
R&quest ack = TRUE Request _ack = TRUE
fand) Resource = AVAIL (and) Resource = UNAVAIL
e A UNIDATA.Ind
(Request _ack (= TRUE) Send Send
¢ L_MSG.XX.Rq (AKNT+) ARNT+ AKNT-
L\MSG_XX.Cnf (+/-) | L MSG XX.Cnf (+/-)

Figure 39 — Acknowledged transfer: Acceptor element state machine

d) Description of mechanism:

As [soon as the L_MSG_XX.ind primitive, the data of which corresponds to an NTRQ with
an acknowtedgement Tequest, the data transfer sender is returned anm acknowiedgement
containing a sequence number equal to that of the acknowledged data transfer.

Depending on whether or not the message can be supplied to the user, the
acknowledgement return is positive or negative. The various reasons preventing an
application entity from returning data to the user are modelled by the resources not being
available.

Finally, whether or not there is a failure during sending of the acknowledgement at link
level, the mechanism returns to its initial state.

10.2.6.4 Invocation identification

When using the acknowledged data transfer service with a pair of application entities, the
identification function supplies an invocation identification which transits with the data in the
transfers using the NTRQ type PDU, and is also found in the corresponding
acknowledgements of which the PDU is of the AKNT type.
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There is a single instance of this mechanism per application entity. The value

of the

invocation identification is random, provided it makes it possible to discriminate between the

different transfers pending acknowledgement in the same pair of application entities.
NOTE There is no special initial value or rules for changing the value of the invocation identification.
10.2.6.5 Anticipation

Multiple anticipation is authorised in the case of acknowledged data transfers, provid

resources are available at the requester and the acceptor.

11 Protocol options

ed the

11.1 Lonformances classes
11.1.1| General

Conformance classes in AL define various levels of quality of servicé~'These levd
qualified in terms of the services provided by a device and in terras of the suf
mechapisms. Three series of parameters are use to define the conformance class.
characterize the horizontal, vertical and type conformance.

11.1.2| Vertical conformance
11.1.21 General

Verticdl conformance describes the application levekservices supported by a device.

To defjne the device vertical conformance theréare three independent parameters on
some g¢onstraints apply. A set of values of those parameters defines a vertical confor
block. [Each parameter is representative ofia functionality or group of functionalities pr
by thel|application level services, and it\has a set of values featuring the ability of the
to support these functionalities.

The vdlues of those parametersiate set in upward compatibility. So, a device support
servicgs characterized by the)parameter value n will also support all the functio
provided by services characterized by values inferior to n of this same parameter.

For thg AL TYPE 7application layer, the parameters are:

11.1.2J2 Read{ write parameter: PV_R/W

This garameter defines the various read / write possibilities supported by the

Is are
ported
These

which
mance
ovided
device

ng the
nalities

device

depentfing on of the provided services. See Table 27. It can take the following values.

PV_R/WI1] Local write Service (Primitive A_WRITELOC)
PV_R/W]2] is equal to PV_R/WI[1] plus local read Service (Primitive A_READLOC)

PV_R/W]J3] is equal to PV_R/W][2] plus update Service (Primitive A_UPDATE)

PV_R/WJ4] is equal to PV_R/WI[3] plus remote read and write Services (Primitives

A_READFAR plus A_WRITEFAR)

PV_R/WI5] is equal to PV_R/WI[4] plus universal read and write Services (Primitives

A_READ and A_WRITE).
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Table 27 — PV_R/W parameter values

11.1.2

This p
applics

PV_IN

PV_IN
A_RE(Q

11.1.2

This p
layer.

PV_LIS

PV_LIS

Parameter PV_R/W 1 3 4 5
A_WRITELOC X X X X
A_READLOC X X X
A_UPDATE X X X
A_WRITEFAR X X
A_READFAR X X
A_WRITE X
A READ X

3 Indication parameter: PV_IND
hrameter defines the various possibilities of the indication services(stpported
tion layer. See Table 28. It can take the following values:
D[0] No indication service supported
D[1] Reception and transmission indication servicés (Primitives A_SEN
EIVED)
Table 28 — PV_IND parameter values
Parameter PV_IND 0 1

A_SENT X

A_RECEIVED
4 List service parameter: . RV_LIS

Table 29 — PV_LIS parameter values

Parameter PV_LIS 0 1

by the

T and

arameter defines the access services to variable lists supported by the application
Bee Table 29.

5[0] No list access services.

5[ 1] Read variable list service (Primitive A_READLIST)

11.1.2.
11.1.2.

A_READLIST X

5 Constraints on parameters

5.1 General

For each parameter, a table specifies the constraints by giving the minimum value of the other
parameters to which this parameter is linked.

11.1.2.

5.2 Parameter PV_R/W

No constraint.
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11.1.2.5.3 Parameter PV_IND

No constraint.

11.1.2.5.4 Parameter PV_LIS

See Table 30 for the definitions.

Table 30 — Constraints on PV_LIS parameter

Constraints on PV_LIS 0 1

VI o\l Ao
PV_IR7VW PV_RTVWIZT

11.1.2/5.5 Vertical Conformance parameters for Sub-MMS ASEs

The veértical parameters make it possible to specify the subset of primitives of s¢rvices
offered.

a) See Table 31 for the definitions of the associated mode data transfer parameter.

Table 31 — PV_AT parameter values

PV_AT 1 2 3
A_ASSOCIATE X
A_ABORT X
A_DATA X X

b) Sege Table 32 for the definitions of the-association termination parameter.

Table 32'-~ PV_RE parameter values

PV_RE 1

A_RELEASE X

3

c) Sege Table 33 for the definitions of the non-association mode data transfer paramete

Table 33 — PV_UT parameter values

PV_UT 1

A_UNIDATA X

See Table 34 for the expression of the constraints which remain between the various vertical
parameters.

Table 34 — Constraints on PV_RE parameter

Constraints on PV_RE 1 2
PV_AT [3]
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11.1.3 Horizontal conformance
11.1.3.1  Asynchronous refreshment parameter: PH_R_A

This parameter, as shown in Table 35, describes the asynchronous refreshment status
elaboration mechanisms that are supported by an information producer. It can take the
following values:

PH_R_A[O] No asynchronous refreshment status is elaborated.

PH_R_A[1] A mechanism to elaborate the asynchronous refreshment status is
implemented.

Table 35 - PH_R_A parameter values

Parameter PH_R_A 0 1

Asynchronous refreshment X

11.1.3]2 Synchronous refreshment parameter: PH_R_S

This pgarameter, as shown in Table 36, describes the synchronous refreshment |status
elaboration mechanisms that are supported by an information producer. It can take the
followipg values:

PH_R |S[0] No synchronous refreshment status is elaborated.
PH R [S[1] A mechanism to elaborate the synchronous refreshment status is implenented.

Table 36 — PH-R_S parameter values

Parameter, PH_R_S 0 1

Synchronous refreshment X

11.1.3/3 Punctual refreshment parameter: PH_R_P
This pt]rameter, as shown in Table 37, describes the punctual refreshment status elabpration

mechaphisms, supparted by the application layer of an information producer. It can tgke the
following values:

PH_R |P[0] No punctual refreshment status is elaborated.

PH_ R [P}] A mechanism to elaborate the punctual refreshment status is implemented.

Table 37 — PH_R_P parameter values

Parameter PH_R_P 0 1

Punctual refreshment X

11.1.3.4 Asynchronous promptness parameter: PH_P_A

This parameter, as shown in Table 38, describes the asynchronous promptness status
elaboration mechanisms that are supported by an information producer. It can take the
following values:

PH_P_A[O] No asynchronous promptness status is elaborated.
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PH_P_A[1] A mechanism to elaborate the asynchronous promptness status is
implemented.

Table 38 — PH_P_A parameter values

Parameter PH_P_A 0 1

Asynchronous promptness X

11.1.3.5 Synchronous promptness parameter: PH_P_S

This parameter, as shown in Table 39, describes the synchronous promptness status
elaborgtion mechanisms that are supported by an information producer. It can.take the
following values:

PH_P_[S[0] No synchronous promptness status is elaborated.
PH_P [S[1] A mechanism to elaborate the synchronous promptness status is implemgented.

Table 39 — PH_P_S parameter values

Parameter PH_P_S 0 1

Synchronous promptness X

11.1.3/6 Punctual promptness parameter: PH_P. P
This pprameter, as shown in Table 40, describes the variable punctual promptness|status

elaboration mechanisms supported by the application layer of an information consumer| It can
take thle following values:

PH_P _[P[O] No punctual promptness status is elaborated.

o

PH_P_[P[1] A mechanism toelaborate the punctual promptness status is implemented.

Table 40 — PH_P_P parameter values

Parameter PH_P_P 0 1

Punctual promptness X

11.1.3]7 (Variables list consistency parameter: PH_COH

This parameter as shown in Tabhle 41 describes the various Inrndnr"rinn ar _transmission

status elaboration mechanisms associated with a variable list at the level of a consumer
entity. It can take the following values:

PH_COH[0] No consistency mechanism is supported
PH_COH[1] Consistency status elaboration mechanisms implemented

Table 41 — PH_COH parameter values

Parameter PH_COH 0 1

Consistency X
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11.1.3.8 List reliability parameter: PH_FIA

This parameter, as shown in Table 42, describes the various mechanisms supported to make
the variable transmission reliable at the consuming application entity level.

PH_FIA[O] No reliability mechanism is supported
PH_FIA[1] List recovery mechanism implemented

Table 42 — PH_FIA parameter values

B trerrtD A a
rarameter ri_rix U T

Recovery X

11.1.3]9 Transitory spatial consistency status: PH_SPF

This p@arameter, as shown in Table 43, describes the elaboration mechagism of the caontents
of the produced consistency variable. This variable is used in the elaboration of the transitory
spatiallconsistency status of the lists of variables at the consumer application entity level.

PH_SHF[O] No transitory spatial consistency mechanism is stpported
PH_SRHF[1] A mechanism of transitory spatial consistency on lists is implemented

Table 43 — PH_SPF parameter values

Parameter PH_SRF 0 1

Transistory spatial consist. X

11.1.3/10 Permanent spatial consistency parameter: PH_SPM

This pprameter, as shown in Table 44, describes the contents elaboration of the produced
consisfency variable mechanism. This variable is used in the elaboration of the permanent
spatiallconsistency status of the lists of variables at the consumer application entity level.

PH_SHM[0] No permanent spatial consistency mechanism is supported
PH_SHM[1] A\mechanism of permanent spatial consistency on lists is implemented

Table 44 — PH_SPM parameter values

Parameter PH_SPM 0 1

Permanent spatial consist. X

11.1.3.11 Access parameter: PH_ACC

This parameter, as shown in Table 45, describes the various variable access modes. It can
take the following values:

PH_ACCI[0] Application variable global access
PH_ACC[1] is equal to PH_ACCI[O0] plus variable partial access

PH_ACC[2] s equal to PH_ACC][1] plus variable renamed access
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Table 45 — PH_ACC parameter values

Parameter PH_ACC 0 1

Partial access X

Renamed access

11.1.3.12 Resynchronization parameter: PH_RES

This parameter, as shown in Table 46, defines whether or not the resynchronization
mechanism is supported by the application layer. It can take the following values:

PH_RES[0] The resynchronization mechanism is not supported
PH_RHES[1] The resynchronization mechanism is supported

Table 46 — PH_RES parameter values

Parameter PH_RES 0 1

Resynchronization X

11.1.3]13 Horizontal conformance parameters for Sub-MMS ASEs

The hdrizontal parameters make it possible to specify/the’various procedures supported.
a) Acknowledgement parameter: See Table 47.

Table 47 - PH_AK parameter values

PH_AK 1

AT_SM
NT_SM
NB_SM
MA-SM

oOjojojofN

As sodn as PV_AT \and PV_UT have value 2, if PH_AK has the value 2, they shall offer the
acknowledged transfer.

b) Refry/antiduplication parameter: See Table 48.

Iable 40 — PH_KA parameter values

PH_RA 1

RC_SM X
DU_SM X

c) Segmentation/reassembly parameter: See Table 49.

Table 49 — PH_SR parameter values

PH_SR 1

SG_SM X
RS_SM X
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d) Flow control parameter: See Table 50.

Table 50 — PH_CF parameter values

PH_CF 1

Flow control X

Expression of the constraints which remain between the various horizontal parameters. See
Table 51 and Table 52.

11.1.4
11.1.4

Table 51 — Constraints on PH_RA parameter

Constraints on PH_RA 1 2

PH_AK [2]

Table 52 — Constraints on PH_SR parameter

Constraints on PH_SR 1 2
PH_AK [2]
Type conformance
1 General

The s¢t of types available for the AL TYPE “Vapplication variables is issued from

possib

e instances of the Type Constructar object. Within this set are defined a

numbeL of subsets related to the variou§’categories of variables handled by a devic

confor

11.1.4
11.1.4

ance type blocks define the supported types subsets on a device.

2 Primitive type parameters

2.1 Octet string parameter PT_OCT

This parameter specifi€sywhether or not the device supports the octet string type. Sesg

53,
PT_OC

PT_OdC

T[0] Octet string type not supported

T[A} Octet string type supported

all the
certain
e. The

Table

11.1.4.

Table 53 — PT_OCT parameter values

Parameter PT_OCT 0 1

Octet string X

2.2 Binary string parameter PT_BIN

This parameter specifies whether or not the device supports the binary string type. See Table

54.

PT_BIN[O] Binary string type not supported

PT_BIN[1] Binary string type supported
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Table 54 — PT_BIN parameter values

Parameter PT_BIN 0 1

Bit string X

11.1.4.2.3 Visible string parameter PT_VIS

This parameter specifies whether or not the device supports the visible string type. See Table
55.

PT_VISIO] Visible string type not supported

PT_VI$[1] Visible string type supported

Table 55 — PT_VIS parameter values

Parameter PT_VIS 0 1

Visible string X

11.1.4]2.4 Boolean parameter PT_BOO

This parameter specifies whether or not the device suppofts the boolean type. See Table 56.
PT_BQO[0] Boolean type not supported
PT_BQO[1] Boolean type supported

Table 56 — PT>BOO parameter values

Parameter PT_BOO 0 1

Boolean X

11.1.4j2.5 BCD paraméter PT_BCD

This parameter specifies"'whether or not the device supports the BCD type. See Table 5J7.
PT_B(QDI[O0] BCD type not supported

PT_BQDI[1] BCD type supported

Table 57 — PT_BCD parameter values

Parameter PT_BCD 0 1

BCD X

11.1.4.2.6 Binary time parameter PT_BTM

This parameter specifies whether or not the device supports the binary time type. See Table
58.

PT_BTMIO] Binary time type not supported

PT_BTMI1] Binary time type supported
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Table 58 — PT_BTM parameter values

Parameter PT_BTM 0 1

Binary time X

2.7 Integer parameter PT_INT

This parameter specifies whether or not the device supports the integer type. See Table 59.

PT_INT[O] Integer type not supported

PT_IN]

11.1.4

[[1] Integer type supported

Table 59 — PT_INT parameter values

Parameter PT_INT 0 1

Integer X

2.8 Unsigned parameter PT_UNS

This parameter specifies whether or not the device supports the unsigned type. See Ta

PT_UN

PT_UN

11.1.4

This p
Table

PT_FP

PT_FP

S[0] Unsigned type not supported
S[1] Unsigned type supported

Table 60 — PT_UNS parameter values

Parameter-PT_UNS 0 1

Unsigned X

2.9 Floating point parameter PT_FPT

arameter specifiesswhether or not the device supports the floating point typ
51.

T[O] Fleating point type not supported

T[1] Floating point type supported

ble 60.

W

See

11.1.4.

Table 61 — PT_FPT parameter values

Parameter PT_FPT 0 1

Floating point X

2.10 Generalized time PT_GTM

This parameter specifies whether or not the device supports the generalized time type. See
Table 62.

PT_GTM[0] Generalized time type not supported

PT_GTM[1] Generalized time type supported
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Table 62 — PT_GTM parameter values

Parameter PT_GTM 0 1

Generalised time X

3 Array type parameter PT_TAB

This parameter describes the various possibilities for a device to implement the array type.
See Table 63. It can take the following values:

PT_TA

B[0] Array type not supported

PT_TAB[1] Array composed of primitive types

PT_TABI[2] is equal to PT_TABJ1] plus complex structured type arrays (array, structy

11.1.4

This p
type. S

PT_ST
PT_ST

PT_ ST
structu

Table 63 — PT_TAB parameter values

Parameter PT_TAB 0 1

Primitive type array X X

Structured type array X
4  Structure type parameter PT_STR
prameter describes the several possibilities’ for a device to implement the st
ee Table 64. It can take the following values:
R[0] Structure type not supported
R[1] Structure composed of-primitive types
R[2] is equal to PTSTR[1] plus complex structured type structures

res)

Table 64 — PT_STR parameter values

Parameter PT_STR 0 1 2

Primitive type structure X

Complex type structure

11.1.4.
11.1.4.

5 Constraints on parameters

5.1 General

res)

ucture

(array,

For each parameter, a table specifies the constraints by giving the minimum value of the other
parameters to which it is linked.

11.1.4.

5.2 Parameter PT_TAB

See Table 65.
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Table 65 — Constraints on PT_TAB parameter

Constraints on PT_TAB 0 1 2

PT_TAB PT_TAB[1]

11.1.4.5.3 Parameter PT_STR

See Table 66.
Table 66 — Constraints on PT_STR parameter
Constraints on PT_STR 0 1 2
PT_STR PT_STR[1]
There pre no particular constraints on the other parameters specifying type conformity.
11.1.5| Protocol Implementation Conformance statement
11.1.5]1 General
This pprt of the document describes the "Protocol Impleméntation Conformance Sta

Proforgna (PICS). Each implementation should fill all the PICS.

tement

1- Paift 1 of the PICS shall indicate the information r€lative to the implementation and to the
sygtem.
2- Part 2 of the PICS shall indicate the CBB services implemented

3- Pa
4- Pa

11.1.5
PICS §
Vendo
Model

t 3 of the PICS shall indicate the CBB'services and the values implemented.

Revisi

t 4 of the PICS shall indicate the "local implementations values".
2 PICS Part1:

erial Number : Date:
's Name,

Name,

n ldentifier,

Machine Name(s) and Version Number(s),

Operafing System(s),

Sub-mms Abstract syntax,

VersiopNumber of the Sub-MMS Abstract Syntax Supported (minor number),

CS Sub-mms abstract syntax,

Version Number of the CS Sub-MMS Abstract Syntax Supported  (minor number),

Calling
Called

(yes or no),
(yes or no),

List of standardized names.

11.1.5.

3 PICS part2:

PICS Serial Number : Date issued :

Initiate
Conclu

, (server,client or both)
de,

Unsolicited Status,
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Identify

Status,

Get name list,

Delete domain,

Initiate download sequence,
Download segment,

Terminate download sequence,
Initiate upload sequence,

Upload_segment

— 147 -

Terminate upload sequence,
Get dogmain attributes,
Create| program nvocation,
Delete|program invocation,
Start,
Stop,
Resume,
Reset,
Kill,
Get program invocation attributes,
Read,
Write,
Get vafriable access attributes,
Information report,
Define|variable list,
Delete|variable list,

Get variable list attributes,
Event potification,

Get alarm summary,

Alter eyent conditionnmonitoring,
Acknoyledge event notification,
Get event condition attributes.
Generic fnit Download

Generic Download
Generic Terminate Download
Get OD Header/Data Type Request

11.1.5.4 PICS part 3 :
PICS Serial number :

Object identification by name
Object identification by index
Recursivity of variable data
variable-list

Partial access

Date :
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11.1.5.5 PICS part4:

PICS Serial number : Date :
List of Data Types supported with limit values

Max time-out value in seconds,

Time with system-clock,

Granularity of time in milliseconds,

Uninterruptible-access to variables,

Local detail & execution argument for all services,

Max outstanding calling

Max oytstanding called,

Load data format for Download segment,

Max nymber of simultaneous upload.

Max nymber of variables read in one service invocation (1ton)
Max number of variables written in one service invocation (1,tom)

Max nymber of variables notified in one service invocation (1 ton)

Max number of events notified in one service invocation (0 to n)
Max number of events read in one service invocation (1 ton)
Maximpm number of acknowledged event objects (1ton)
Maximpm number of modified event objects (1ton)
Object|Access Protection (supported or not)

11.1.5/6 Minimum conformance classes

The following conformance classes concern*only the SERVER devices.
The minimum conformance classes are listed by management types.

The types of management aret

a) asdociation management,

b) VMD management;

c) dorain management,

d) program inyvocation management,

e) varjable-management,

f) evgntdmanagement.

There are 5 conformance classes for each type of management. Each of these conformance
classes defines the services, the data types, the complex variable objects and the obligatorily
supported mechanismes.

The conformance class of a device is composed of 6 values. Each value corresponds to the
conformance class of one type of management. These 6 values can be different from one
another.

It is not forbidden to have a device belonging to one conformance class services, data types,
complex variable objects and mechanismes not obligatory for its class.
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1- Conformance classes for environment management: See Table 67.

Table 67 — Conformance classes for environment management

— 149 -

Services

Class 1

Class 2

Class 3

Class 4

Class 5

initiate

M

M

conclude

M

abort

M

M

status

unsolicited status

identify

get name list

initate download sequence

downlo

pd segment

terming

te download sequence

initiate

upload sequence

upload

segment

terming

te upload sequence

delete

Homain

get don

hain attributes

create

brogram invocation

delete

brogram invocation

start

stop

resumse

reset

kill

get pro

ram invocation attributes

read

write

informd

tion report

define

ariable list

delete

ariable list

get var

able access attributes

get var

able list attributes

event 1

otification

ackno

ledge event notification

alter e

ent condition monitoring

get ala

m summary

get evg

nt condition attributes

Variabl

e Data Type

simple

data

structu

ed data (arr/str)

Compld

x Variable Objects

Variabl

b-list

Mecha

isms

partial

hccess to the variables

control

ed access by)protections

associg

tion(predefinegotiated)

without

association
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2- Conformance classes for VMD management: See Table 68.

Table 68 — Conformance classes for VMD management

Services Class 1 Class 2 Class 3 Class 4 Class 5

initiate
conclude
abort
status M M
unsolicited status
identify M
get name list

initate download sequence
downlopd segment

termindte download sequence
initiate lJupload sequence
upload|segment

termingdte upload sequence
delete lomain

get domain attributes

create program invocation
delete program invocation
start
stop
resumg
reset
kill
get program invocation attributes
read
write
informdtion report

define yariable list

delete yariable list

get var|able access attributes
get var|able list attributes

event rotification

acknowledge event notification
alter eJent condition monitoring
get alafm summary

get evgnt condition attributes
Variablp Data Type

simple [data

structufed data (arr/str)
Complgx Variable Objects
Variablp-list

Mechafisms

partial pccess to the variables
controlled access by)protections
associgtion(predefinegotiated)
withouf| association

S

SRS
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3- Conformance classes for domain management: See Table 69.

Table 69 — Conformance classes for Pl managment

Services

Class 1

Class 2

Class 3

Class 4

Class 5

initiate

conclude

abort

status

unsolic

ited status

identify

get name list

initate download sequence

downlo

pd segment

terming

te download sequence

< =4

initiate

upload sequence

upload

segment

terming

te upload sequence

HENEEEES

delete

Homain

SIS R

get don

hain attributes

S=SI=====]=

create

brogram invocation

delete

brogram invocation

start

stop

resumse

reset

kill

get pro

ram invocation attributes

read

write

informd

tion report

define

ariable list

delete

ariable list

get var

able access attributes

get var

able list attributes

event 1

otification

ackno

ledge event notification

alter e

ent condition monitoring

get ala

m summary

get evg

nt condition attributes

Variabl

e Data Type

simple

data

structu

ed data (arr/str)

Compld

x Variable Objects

Variabl

b-list

Mecha

isms

partial

hccess to the variables

control

ed access by)protections

associg

tion(predefinegotiated)

without

association
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4- Conformance classes for Pl management: See Table 70.

Table 70 — Conformance classes for domain management

Services Class 1 Class 2 Class 3 Class 4 Class 5

initiate

conclude

abort

status

unsolicited status

identify

get name list

initate download seguence
dowr]load segment

terminate download sequence
initiafe upload sequence
uplogd segment

terminate upload sequence
delete domain

get domain attributes

creatle program invocation
deletle program invocation
start
stop
resume
resef
Kill
get program invocation attributes
read
write
infornation report

defing variable list

delete variable list

get vpriable access attributes
get vpriable list attributes

evenf notification

acknpwledge event notification
alterJevent condition monitoring
get alarm summary

get event condition attributes
Varigble Data Type

simple data

structured data (arr/str)
Complex Variable Objects
Varigble-list

Type|of access

partigl access to the Vvariables
controlled accesg"bysprotections M
assofiation(predef/negotiated)
withqut association

S

S

N EEES

S22
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Table 71 — Conformance classes for variable/variable list management

Services

Class 1

Class 2

Class 3

Class 4

Class 5

initiate

conclude

abor

t

status

unsolicited status

identify

get name list

inita

e download sequence

dowpload segment

term

inate download sequence

initig

te upload sequence

uplopd segment

term

inate upload sequence

delete domain

get lomain attributes

create program invocation

delefe program invocation

star

stop|

resu

me

reseg

kill

get

rogram invocation attributes

read

writd

infomation report

S

=L

S

defi

e variable list

dele]

ke variable list

ZIZEIEIL

get

ariable access attributes

get

ariable list attributes

RS

evel

t notification

ackr

owledge event notification

alte

event condition monitoring

get

hlarm summary

get

pvent condition attributes

Vari

hble Data Type

simy

le data

stru

tured data (arr/str)

Con

plex Variable Objects

Vari

hble-list

Typé

of access

part

al access to the\variables

£ IE=R

conf

Folled access)by protections

I I

assdg

ciation(predef/negotiated)

with

but association
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Table 72 — Conformance classes for event management

Services

Class 1

Class 2

Class 3

Class 4 Class 5

initiate

conclude

abor

t

status

unsolicited status

identify

get name list

inita

e download sequence

dow

hload segment

term

inate download sequence

initig

te upload sequence

uplo]

ad segment

term

inate upload sequence

dele)

te domain

get

lomain attributes

create program invocation

dele)

e program invocation

star

stop|

resu

me

reseg

kill

get

rogram invocation attributes
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

RESEAUX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DES BUS DE TERRAIN -

Partie 6-7: Spécifications de protocole de la couche d’application —
Eléments de Type 7

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (CEl) est une organisation mondiale, denormplisation
composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la ‘CEl). L CEIl a
pour| objet de favoriser la coopération internationale pour toutes les questions de ngrmalisation dans les
domaines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités’— publie des|Normes
interpationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessjbles au
publjc (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur, élaboration est confige a des
comités d’études, aux travaux desquels tout Comité National intéressé par lecsujet traité peut participer. Les
orgapisations internationales, gouvernementales et non gouvernementales, en taison avec la CEl, pdrticipent
égalément aux travaux. La CEI collabore étroitement avec I'Organisation Internationale de Normalisatidn (ISO),
selon des conditions fixées par accord entre les deux organisations.

2) Les glécisions ou accords officiels de la CEl concernant les questions(techniques représentent, dans lal mesure
du ppssible, un accord international sur les sujets étudiés, étantddonné que les Comités nationaux dg la CEl
intérpssés sont représentés dans chaque comité d’études.

3) Les Publications de la CEIl se présentent sous la forme de récommandations internationales et sont [agréées
comime telles par les Comités nationaux de la CEl. Tous le$\efforts raisonnables sont entrepris afin que la CEl
s'asgure de I'exactitude du contenu technique de ses publications; la CEl ne peut pas étre tenue resgonsable
de I'¢ventuelle mauvaise utilisation ou interprétation qui’en est faite par un quelconque utilisateur final.

4) Dang le but d'encourager l'uniformité internationale,\les Comités nationaux de la CEIl s'engagent, dans|toute la
meslire possible, a appliquer de fagon transpatente les Publications de la CEIl dans leurs publications
natignales et régionales. Toutes divergences{entre toutes Publications de la CEl et toutes publications
natignales ou régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) La CEI n'a prévu aucune procédure ‘de’ marquage valant indication d'approbation et n'engage |[pas sa
resppnsabilité pour les équipements déelarés conformes a une de ses Publications.

6) Toud les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicatipn.

7) Aucyne responsabilité ne doit étre imputée a la CEIl, a ses administrateurs, employés, auxiligires ou
manglataires, y compris ses\'experts particuliers et les membres de ses comités d'études et des [Comités
natignaux de la CEIl, pourtout préjudice causé en cas de dommages corporels et matériels, ou de tdqut autre
dommage de quelque natufe que ce soit, directe ou indirecte, ou pour supporter les colts (y compris [les frais
de jystice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de la CIEl ou de
toutd autre Publicatien de la CEl, ou au crédit qui lui est accordé.

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
réfénencées_est-oObligatoire pour une application correcte de la présente publication.

9) L’attention_est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvgnt faire
p e pour

2)

NOTE L'utilisation de certains des types de protocoles est restreinte par les détenteurs des droits de propriété
intellectuelle correspondants. Quoi qu'il en soit, I'engagement pris par les détenteurs, quant a une diffusion limitée
desdits droits de propriété intellectuelle, permet d'utiliser un type particulier de protocole de Couche Liaison de
données avec des protocoles de Couche Physique et de Couche Application dans les combinaisons de types
explicitement spécifiées dans la série CElI 61784. L'utilisation des divers types de protocoles dans d'autres
combinaisons peut nécessiter I'autorisation de leurs détenteurs de droits de propriété intellectuelle respectifs.

La Norme internationale CEl 61158-6-7 a été établie par le sous-comité 65C: Réseaux de
communication industriels, du comité d’études 65 de la CEIl: Mesure, commande et
automation dans les processus industriels.

La premiére édition de cette norme et ses parties d'accompagnement de la série CElI 61158-6
annulent et remplacent la CEl 61158-6:2003. L’édition de cette partie constitue une révision
rédactionnelle.
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Cette édition de la CEl 61158-6 inclut les modifications majeures suivantes par rapport a
I'édition précédente:

a) suppression de I'ancien bus de terrain de Type 6 du fait d'un manque de pertinence pour
le marché;

b) addition de nouveaux types de bus de terrain;

c) répartition de la partie 6 de la troisieme édition en plusieurs parties numérotées -6-2, -6-3,

La présente version bilingue (2013-09) correspond a la version anglaise monolingue publiée

en 200

7-12.

Le textle anglais de cette norme est issu des documents 65C/476/FDIS et 65C/487/RVD|

Le rapport de vote 65C/487/RVD donne toute information sur le vote .dyant aQ
I'approbation de cette norme.

La vergion francaise de cette norme n’a pas été soumise au vote.

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

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la d
maint’(%f‘vance indiquée sur le site web de la CEIl sous httg://webstore.iec.ch dans les dq
relativgs a la publication recherchée. A cette date, la pablication sera:

* recpnduite;

* supprimée;

* renpplacée par une édition révisée, ou

+ ampndée.

NOTE La révision de la présente norme sera synchronisée avec les autres parties de la série CEI 61158.

La list
commt
Spécifi

e de toutes les parties dea_série CEl 61158, publiée sous le titre général Ind
nication networks — Fieldbus specifications (Réseaux de communication indus
cations de bus de terrain), est disponible sur le site web de la CEl.

outi a

ate de
nnées

justrial
riels —
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INTRODUCTION

1:2007

La présente partie de la CEI 61158 s'inscrit dans une série créée pour faciliter
I'interconnexion des composants de systémes d'automatisation. Elle est liée a d'autres
normes dans lI'ensemble tel que défini par le modele de référence des bus de terrain «a trois
couches» décrit dans la CEI/TR 61158-1.

Le protocole d’application assure le service d'application en s’appuyant sur les services
offerts par la couche de liaison de données ou une autre couche immédiatement inférieure.
La présente norme a pour principal objet de fournir un ensemble de régles de communication

exprim
homolg
fournir

ication

en tant que guide pour les développeurs et les concepteurs;

ses—sous—a—forme—de—procédures—gue—doiveni—réaliser—des—entités—d-app
gues (AE) au moment de la communication. Ces regles de communication’\v
une base saine pour le développement, dans divers buts:

sent a

e dans une optique d'utilisation lors de I'essai et de I'achat de matériel;

e dans le cadre d'un accord pour l'admission de systémes dans<~l'environnement de
sygtémes ouverts;

e en fant que précision apportée a la compréhension des commuhications en temps ¢ritique
dans le modéle OSI.

Cette |norme traite, en particulier, de la communication et de l'interfonctionnement des

capteurs, effecteurs et autres appareils d'automatisatiofa.)L'utilisation conjointe de la prgsente

norme|avec d'autres normes entrant dans les modeéles de référence OSI ou de bus de[terrain

perme{ a des systémes qui ne pourraient pas, sans.cela, de fonctionner ensemble dans toute

combir

aison.
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RESEAUX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DES BUS DE TERRAIN -

Partie 6-7: Spécifications de protocole de la couche d’application —

Eléments de Type 7

1 Domaine d’application

1.1 Généralités

La col

programmes utilisateur un moyen d'accés a l'environnement de communicatioh) des
A cet égard, la FAL peut étre considérée comme une «fenétre entre les‘programmes
d'applitation correspondants.»

terrain

La prégente norme fournit des éléments communs pour les communications en temps ¢

ou no
d’auto

pour représenter la présence d'une fenétre temporelle, danse cadre de laquelle {

plusiey
La non
I'écheg
I'instal

La pr
compo
de terr

a) syn
d’A
b) syn
dor
c) dia
d’a
d) dia
cor
La pré

o déf

entre des programmes d’application dans un environnement et avec un ni
atisation propres aux bus de terrain de Type 7. Le terme l'en temps critique" esf

rs actions spécifiées doivent étre réalisées avec un certain niveau de certitude
-réalisation des actions spécifiées dans le cadre de, la’fenétre temporelle peut m
des applications sollicitant les actions, avec unfisque annexe pour les équipe
ation et éventuellement les personnes.

psente norme définit les interactions entre les applications & distance
Ftement visible par un observateur externe assurés par la couche d’application
bin de Type 7 en termes de

taxe abstraite définissant les-\unités de données de protocole de la
pplication, transmises entre les_entités d’application en communication;

taxe de transfert définissant les régles de codage qui sont appliquées aux un
nées de protocole de la couche d’application;

gramme d’états de, contexte d’application définissant le comportement de
bplication observable entre les entités d’application en communication; et

hmunicationwisible entre les entités d’application en communication.
Eente narme vise a définir le protocole mis en place pour

nir la-représentation filaire des primitives de service définies dans la CEIl 61158-

che d’application de bus de terrain (FAL, «Fieldbus Application Layer»)~fournit aux

bus de

ritique
atériel
utilisé
ne ou
défini.
ener a
ments,

et le
de bus

touche

tés de

service

grammes d’états de relations entre applications définissant le comportemént de

5-7, et

e dé

+ l s 4 HPH A | <l l F H-D - | 4 £ s
TS CUTTTPUTLTTITTTIU VISTUTC UT T TALTTITUT dooUULIT ad TTUl raliolcrlt.

La présente norme spécifie le protocole de la couche application de bus de terrain de Type 7,
conformément au modéle de référence de base OSI (ISO/CEI 7498) et a la structure de la
couche application OSI (ISO/CEI 9545).

1.2 Spécifications

L'objectif principal de la présente norme est de spécifier la syntaxe et le comportement du
protocole de la couche d’application qui assure les services de la couche d’application définis
dans la CEl 61158-5-7.

Un second objectif consiste a fournir des voies de migration issues des protocoles de
communication industriels précédents. Ce dernier objectif génére la diversité des protocoles

normal

isés dans les parties de la série CEIl 61158-6.


https://iecnorm.com/api/?name=560051140f57378990128d0f004e0077

- 164 — 61158-6-7 © CEI:2007

1.3 Conformité

La présente norme ne spécifie aucune mise en ceuvre ou aucun produit individuel, de
gu'elle ne restreint nullement les mises en ceuvre des entités de la couche d’applicatio
les systémes d'automatisation industriels.

méme
n dans

Il n'y a pas de conformité des équipements a la norme de définition du service de la couche
d’application. En revanche, la conformité est obtenue par la mise en ceuvre de cette

spécification du protocole de la couche d’application.

2 Reéférences normatives

Les documents de référence suivants sont indispensables pour l'application .du'f
document. Pour les références datées, seule I'édition citée s'applique. Pour les-réfé

résent
rences

non datées, la derniére édition du document de référence s'applique (y compris les éventuels

amendements).
CEI 60559, Arithmétique binaire en virgule flottante pour systémes a microprocesseurs

IEC 61(158-3-7, Industrial communication networks — Fieldbus specifications — Part 3-7
link layer service definition — Type 7 elements (disponible en anglais uniquement)

IEC 61|158-4-7, Industrial communication networks — Fieldbus specifications — Part 4-7
link layer protocol specification — Type 7 elements (disponible en anglais uniquement)

IEC 61(158-5-7, Industrial communication networks — Fieldbus specifications — Pa
Application layer service definition — Type 7 elements (disponible en anglais uniquemen

ISO/CEI 7498-1, Technologies de l'information — Interconnexion de systémes ou\
Model¢ de référence de base — Partie 1.;"Le modele de base

ISO/CEI 8824, Technologies de>Finformation — Interconnexion de systémes ouV
Spécification de la notation de-syntaxe abstraite numéro 1 (ASN.1)

ISO/CEI 8825, Technologies de l'information — Reégles de codage ASN.1: Spécificati
Regleqd de Codage de (Base, des Régles de Codage Canoniques et des Regles de (
Distingtives

ISO/CEI 9506-2;\ Systémes d'automatisation industrielle — Spécification de mess
industnielle =-Rartie 2: Spécification de protocole

- Data-

Data-

rt 5-7:

t)

erts —

erts —

bn des
odage

agerie

ISO/CENMNDS45, Technologies de [l'information — Interconnexion de systémes ouverts

0SI) —

Structure de la couche application

3 Termes, définitions, symboles, abréviations et conventions

Pour les besoins du présent document, les définitions suivantes s'appliquent.
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3.1 Termes et définitions issus des autres normes ISO/CEI

3.1.1 Termes et définitions issus de I'ISO/CEI 7498-1

a) syntaxe abstraite

b) entité d'application

c) processus d'application

d) unité de données de protocole d'application
e) élément de service d'application

f) invocation d’entité d'application

g) invocation de processus d'application
h) transaction d'application

i) contexte de présentation

j) | systéme ouvert réel

k)| syntaxe de transfert

3.1.2 Termes et définitions issus de I'ISO/CEI 9545

a)| association d'application

b)| contexte d'application

c)| nom de contexte d'application

d)| invocation d’entité 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 issus de I'ISO/CEI 8824

a)| identifiant d'objet
b)| type

c)| valeur

d)| type simple

e)| type structuré

f)| type de composant
g)| marqueur

h)| type boolean

i) | vrai

j) | faux

k)| type integer

[) | type bitstring

m) type octetstring
n)| type null

o)| type seduence
p)| type.sequence of
q)| type-ehoice

ry| type tagged

s)| “eut type

t)  module

u) production

3.1.4 Termes et définitions issus de I'ISO/CEI 8825

a) codage (d'une valeur de données)

b) valeur de données

c) octets d'identification (la forme du singulier est utilisée dans la présente norme)

d) octet(s) de longueur (les formes du singulier et du pluriel sont utilisées dans la
présente norme)

e) octets de contenu
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3.2 Termes et définitions issus de la CEl 61158-5-7

a) relation entre applications
b) trajet d'acheminement

c) client

d) AR dédiée

e) AR dynamique

f) classe d'erreur

g) code d'erreur

h) nom

i) identifiant numérique

j)  homologue

k) _extrémité d’AR prédéfinie
[) | extrémité d’AR préétablie
m) éditeur

n)| abonné

3.3 [fermes et définitions supplémentaires

3.3.1
allouer
prendrg une ressource dans une zone commune et affecter la r€ssource en question a ['usage
exclusif d'une entité spécifique

3.3.2
applicpation
fonction ou structure de données pour laquelle des.données sont consommeées ou produliites

3.3.3
objets|d’application
plusieyrs classes d'objet qui gérent et\permettent I'échange de messages lors du|temps
d’exéclption sur le réseau et au sein de,'appareil du réseau

3.3.4
attribyt
description d'une caractéristique ou d’'une fonction extérieurement visible d'un objet

NOTE Les attributs d'un ©bjet contiennent les informations concernant les parties variables d'up objet.
Généralgment, ces attributs fournissent des informations relatives au statut ou régissent le fonctionnement d'un
objet. L¢s attributs petivent également altérer le comportement d'un objet. Ces attributs sont répartis en [attributs
de classe et d'instance:

3.3.5
compgqrtement
indicatlan.de 1a maniere dont un nhjpf répnnd a des événements ln:arfimlliprq

3.3.6

appelé

utilisateur ou fournisseur de services qui regoit une primitive d’indication ou une APDU de
demande

3.3.7

appelant

utilisateur ou fournisseur de service qui déclenche une primitive de demande ou une APDU
de demande

3.3.8
classe
ensemble d'objets, qui représentent tous le méme type de composant de systéme
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NOTE Une classe est une généralisation d’un objet, un modéle pour définir des variables et des méthodes. Tous
les objets d'une classe ont une forme et un comportement identiques, mais leurs attributs contiennent
généralement des données différentes.

3.3.9
attributs de classe
attribut partagé par tous les objets de la méme classe

3.3.10
code de classe
identifiant unique affecté a chaque classe d'objets

3.3.11
servicL spécifique a la classe
servicg défini par une classe d'objets particuliere afin d'exécuter une fonction tequise non
exécutpe par un service commun

NOTE Mn objet spécifique a la classe est unique a la classe d'objets qui le définit.

3.3.12
client
a) objet qui utilise les services d'un autre objet (serveur) pour accomplir une tache
b) initlateur d'un message auquel un serveur réagit

3.3.13
horloge
appardlil fournissant une mesure du temps écoulé depuis un temps de référence défini

NOTE |l existe deux types d'horloges définis dans la CEl 61588, les horloges limites et les horloges ordinaires.

3.3.14
objets|de communication
compopants qui assurent la gestion et-a'réalisation d’'un échange lors du temps d’exgcution
de mesgsages sur le réseau

EXEMPLUES Objet Connection Manager (Gestionnaire de Connexion), objet Unconnected Message Manager
(Gestiornaire de Message non Connecté) (UCMM) objet Message Router (Routeur de Message).

3.3.15
connekion
liaison|logique entre_deés objets d'application qui peuvent étre au sein du méme appdreil ou
dans des appareits différents

NOTE |Les connexions peuvent étre point a point ou multipoint.

3.3.16
identiffant de connexion (CID)

identifiant attribué a une émission associée a une connexion particuliére entre producteurs et
consommateurs, fournissant un nom pour une information d’application spécifique

3.3.17
point de connexion
tampon qui est représenté comme une sous-instance d’un objet Assembly (Assemblage)

3.3.18
consommer
acte consistant a recevoir des données d'un producteur

3.3.19
consommateur
nceud ou puits qui regoit des données d'un producteur
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application consommatrice
application qui consomme des données

3.3.21

cyclique
répétitif d'une maniére réguliére

3.3.22

appareil
matériel physique connecté a la liaison

NOTE

3.3.23
profil
ensem

lUn appareil peut contenir plus d’'un nceud.

’appareil
ple d'informations et de fonctionnalités dépendantes de I'appareil>fournissa

cohéregnce entre des appareils similaires du méme type

3.3.24
nceud
nceud

3.3.25

d’extrémité
broducteur ou consommateur

point d’extrémité
une des entités en communication impliquées dans une connexion

3.3.26
erreur

discordance entre une valeur ou un état calculé(e), observé(e) ou mesuré(e) et la val

|'état s

3.3.27
trame

pécifié(e) ou théoriquement correct(é)

synonyme déconseillé de DLPDU

3.3.28
instan
oCCurre
objets

ce

au sein de’la-méme classe d'objets

EXEMPLE «Calitornia» (Californie) est une instance de I'état de la classe d’objets.

NOTE

3.3.29

Nt une

eur ou

ence physique, -réelle d'un objet au sein d'une classe qui identifie I'un des plusieurs

| es\térmes objet, instance et instance d'objet sont utilisés pour faire référence a une instance spég

ifique.

attribut d’instance
attribut qui est propre a une instance d'objet et qui n'est pas partagé par la classe d'objets

3.3.30
instan

cié

objet qui a été créé dans un appareil

3.3.31

interopérabilité
capacité des entités de la Couche Utilisateur a effectuer des opérations coordonnées et
coopératives en utilisant les services de la FAL
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3.3.32

little-endian (petit-boutiste)
décrit un modéle d'organisation de mémoire qui stocke I'octet de poids faible a I'adresse la
plus petite, ou pour le transfert, qui transfére I'octet de poids le plus faible en premier

3.3.33

information de gestion
information accessible sur le réseau qui vient a I'appui de la gestion de I'environnement des
bus de terrain

3.3.34
memb

[

élément d'un attribut qui est structuré comme étant un élément d'une matrice

3.3.35

routeur de message

objet pu sein d'un nceud qui distribue les demandes de messagerie-vers les
d'application appropriés

3.3.36

connekion multipoint

connexion d'un nceud a plusieurs autres nceuds

NOTE Les connexions multipoint permettent aux messages d'un seul\producteur d'étre regus par plusieur:
consominateurs.

3.3.37

réseatu

ensemple de nceuds reliés par un certain type~de support de communication, notammg

répétit

3.3.38
objet

représ
ensem

purs intermédiaires, des ponts, des routeurs et des passerelles de couche inférie

bntation abstraite d'un composant particulier au sein d'un appareil, généralem
ple de données (sous Jaforme de variables) et de méthodes (procédures) co

pour dffectuer des opérations” sur les données en question qui ont une interface

compo

3.3.39
servic

rtement clairement. définis

p spécifique-a I’'objet

servicg propre aJlaclasse d'objets qui le définit

3.3.40

objets

b noeuds

nt des
ure

ent un
nexes
et un

initiateur
client qui est chargé d'établir un chemin de connexion vers [a cible

3.3.41
conne

xion point a point

connexion qui existe entre exactement deux objets d'application

3.3.42

produire
acte consistant a envoyer des données devant étre recues par un consommateur

3.3.43

producteur
nceud qui est chargé d'envoyer des données
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3.3.44

réception

utilisateur de services qui recgoit une primitive confirmée ou une primitive non confirmée, ou
un fournisseur de services qui recoit une APDU confirmée ou une APDU non confirmée

3.3.45
ressource
une ressource est la capacité de traitement ou d'information d'un sous-systéme

3.3.46
envoi
utilisat
un fou

ée, ou

nisseur de services qui envoie une APDU confirmée ou une APDU non confirmé

3.3.47
servicpe
opératlon ou fonction accomplie par un objet et/ou une classe d'objets-a'ta demande d'un
autre gbjet et/ou d'une autre classe d'objets

3.4 tbréviations et symboles
AS|

1 Code américain normalisé pour I'échange d'information\(American Standard Code fo
Information Interchange)

Cl connection ID (identifiant de connexion)

DL data- link layer (couche de liaison de données)

PDU protocol data unit (unité de données de protocole)

oSl open systems interconnection (interconnexion de systémes ouverts) (voir ISO/CEI 7498)

Rcp receive (réception)

Rx réception

SDU service data unit (unité de 'dennées de service)

STPp state transition diagram.(diagramme des transitions d'état), utilisé pour décrire le
comportement d’'umeébjet

TPPpU transport protoeol’data uni (unité de données de protocole de transport)

Tx émission

Xnyit émissjen

3.5 Conventions

3.5.1 Concept général

L FAI P D¢ - Ll A0 O H +& baaod O L A + SarfilA d
a L Cot UtTTimimT  CUTTIm TS UTT CTToCTTITUTS U AU UTTCTTITT UMVJTL UTTdyYuUT VL. Tol opTUIt ans

un paragraphe séparé. Chaque spécification d’ASE est composée de trois parties: ses
définitions de classe, ses services et sa spécification de protocole. Les deux premieres
parties sont contenues dans la CEl 61158-5. La spécification de protocole pour chacun des
ASE est définie dans la présente norme.

Les définitions de classe définissent les attributs des classes pris en charge par chaque ASE.
Les attributs sont accessibles a partir des instances de la classe utilisant les services d’ASE
Management (Gestion) spécifiés dans la CElI 61158-5. La spécification des services définit les
services fournis par I'ASE.

La présente norme utilise les conventions descriptives données dans I'lSO/CEI 10731.
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3.5.2 Conventions pour les définitions de classe
Les définitions du mapping aux couches de liaison de données sont décrites a I'aide de

modeéles. Chaque modele est constitué d'une liste d'attributs de la classe. La forme générale
du modele est définie dans la CElI 61158-5.

3.5.3 Conventions de syntaxe abstraite

Lorsque le paramétre «optionalParametersMap» est utilisé, un nombre de bits correspondant
a chaque production OPTIONAL ou DEFAULT est donné sous forme de commentaire.

3.6 Conventions utilisées dans les diagrammes d’états

3.6.1 Généralités

Ce pgragraphe rappelle les principales définitions associées aux trois stechniques de
spécification utilisées: 'Réseaux d'Evaluation’, 'Objets Abstraits', 'Conventions-de Servige'.

3.6.2 Réseaux d’évaluation

Pour étre utile au lecteur, certains mécanismes sont expliqués’par une représeptation
graphique comme le montre la Figure 1. Ces représentations‘sont basées sur le [éseau
d'évalyation représenté sur un graphique orienté qui posséde trois types de nceuds:
—| les états, représentés par un disque,
—| les demandes représentées par un rectangle;

— | les transitions, représentées par une ligne-horizontale.

Le rés¢au d'évaluation est construit conformément au principe suivant:

R1 R2

Figure 1 — Exemple de réseau d’évaluation

Lorsque lessystéme décrit est dans I'état E, I'arrivée des demandes R1 ou R2 se traduit par
une trgnsition qui le commute dans I'état F.

Par ailleurs, le franchissement d'une transition a lieu, par convention, dans le temps zéro.
3.6.3 Actions simples

Des actions simples peuvent étre associées a chaque transition, correspondant soit a
I’émission des demandes ou a I'exécution d’actions locales.

Elles sont matériellement représentées par un triangle, étiqueté avec le nom de la demande
ou de la description de I'action exécutée.

3.6.4 Conditions

Le franchissement d'une transition peut concerner un état. Dans ce cas, le graphe orienté
associé a la représentation montre un état associé a l'arc qui précéde la transition.
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Un corollaire de cette représentation permet de définir des choix pour le franchissement d'une

transiti

on a partir du méme état initial.

De la méme maniére que pour une transition simple, I'émission d'une action peut étre
associée au franchissement d'une transition conditionnelle.

4 Syntaxe abstraite de type de données

4.1 Spécification relative a la syntaxe abstraite de données

La présente norme utilise les termes suivants définis dans la syntaxe abstraite numéro 1

(ASN1

411

Une valeur de type Boolean est codée sur un octet dont tous les bits sont nuls pour H
toute gutre combinaison signifie TRUE.

Exemple de notation du type:

Responge::= BOOLEAN
Exemple de notation et de codage des valeurs:

Responge value::= TRUE

la vale

4.1.2

La val
nombr

e SOI
de

1 du dernier octet. Le bit-8.du premier octet représente le signe de I'entier. Si |
regrésente le nombre de bits de I'entier (c'est-a-dire taille=M*8), la valeur de l'en
situe entre -2**(taille-1)vet +2**(taille-1)-1;

Exemple de notation dustype:

Signed$§|
Exemp

integer

Les autres définitions ou les définitions ajoutées sont les suivantes:

Boolean

Ur est codée, par exemple, FFh ou 6Dh.

Integer

eur de type INTEGER est codée camme une séquence de M octets décriv
b binaire:

I en tant que complément a 2.si les valeurs peuvent étre positives et négatives
poids fort et le bit de poids-faible sont respectivement le bit 8 du premier octet g

:= INTEGER/(=128..127)
le de notation et de codage des valeurs:

ALSE;

ant un

. le bit
t le bit
a taille
tier se

bigneds8::= -128

L’entier est codé: FFh.
e ou en tant que valeur absolue si les valeurs sont toutes positives ou négatives: le bit de
poids fort et le bit de poids faible sont respectivement le bit 8 du premier octet et le bit 1
du dernier octet. Si la taille du nombre de bits de I'entier (c’est-a-dire, taille=M*8), la

val

eur de I'entier se situe entre -2**(taille) et +2**(taille)-1.

Exemple de notation du type:

Unsigne

d8::= INTEGER (0..255)

Exemple de notation et de codage des valeurs:

integer Unsigned8::= 255

L’entier est codé: FFh.
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4.1.3

Bit string

La valeur de type BIT STRING est codée sur une séquence de M octets; le premier bit de la
chaine binaire est aligné avec le bit 8 de 'octet de poids faible de la séquence d'octets et son
numéro est zéro. Le nombre de bits inutilisé doit étre compris entre les bits 1 et 7 de l'octet
de poids fort de la séquence d'octets. La vraie valeur d’un bit de la chaine binaire prend la

valeur

binaire 1; les bits inutilisés peuvent prendre la valeur 0 ou 1.

Exemple de notation du type:

Bitstring

;1= BIT STRING SIZE(32)

Exem

binaryvg
la valeu

41.4

La val
de typ

Exemp

OctetString::= OCTET STRING SIZE(4)

Exemp

octetval
la valeu

4.1.5

Le cod
I'éléme

Exemp
INFO1

String::3
Exemp

value IN

ol ot E= | Al <l 1 :
LU TIUVLdlIVIT ©TLUUT LUUAyYtT UTo varvuro.

lue Bitstring::= '5F291CDO0'H
binaire est codée: 5Fh 29h 1Ch DOh

Octet string

ur de type OCTET STRING est codée sur une séquence de M bctets; le premig
OCTET STRING est aligné avec l'octet de poids faible de lacséquence d’octets.

le de notation du type:

le de notation et de codage des valeurs:

e OctetString::= '5F291CDO'H
octetvalue est codée: 5Fh 29h 1Ch DOh.

Sequence (sequence ou sequence of)

age de type SEQUENCE ou de‘type SEQUENCE OF est la juxtaposition du cod
nt qui le constitue.

le de notation du type:
:= SEQUENCE{name String, ok BOOLEAN}

OCTET STRING SIZE(5) —chaine de 5 octets
le de noetation et de codage des valeurs:

r octet

hge de

FO1.= {name "SMITH", ok TRUE}

la valeur est codée comme indiqué dans le Tableau 1.

Tableau 1 — Exemple de codage de type SEQUENCE

0006h 53h 4Dh 49h 54h 48h FFh
Longueur de g VG oD e e TRUE
SEQUENCE
La ligne du haut représente le codage propre et celle du bas décrit ce qui est codé:
Exemple du type:

INFO2::= SEQUENCE OF date
date::= OCTET STRING SIZE (8) --YYYYMMDD
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le de notation et de codage des valeurs:

FO2::= { { date "19571111"}, {date "19590717"}}

la valeur est codée comme indiqué dans le Tableau 2.

Tableau 2 — Exemple de codage de type SEQUENCE OF

00h 10h

nombre d’octets

31h 39h 35h 37h 31h 31h
f 9 5 7 f f

31h 31h 31h 39h 35h 39h

l|1 n ll1 n l|1 n "9" ll5l| "9"

30h 37h 31h 37h

l|0ll ll7l| l|1 n l|7ll

Dans ¢haque paire de lignes, la ligne du haut représente le codage propre et celle

décrit

4.1.6

e qui est codé. Chaque tableau est lu de gauche a droité:

Choice

Le codage de type CHOICE est le codage de la podssibilité sélectionnée dans ce C

(CHOI

).

Exemple de notation du type:

INFO::=

CHOICE {name [0] String, age [1] Unsigned8}

String::4 OCTET STRING SIZE(5) —chaine de(5)octets
Unsignefd8::= INTEGER (0..127) — entier non signé de 8 bits

Exemplg de notation et de codage des yaleurs:
value INFO::= {name "SMITH"}
la valeur est codée comme indiqué dans le Tableau 3.

Tableau 3 — Exemple de codage de type CHOICE

Hu bas

HOICE

g0h 53h 4Dh 49h 54h 48h

Hentification "g" "™M" B g "

La ligne du haut represente Ie codage propre et celle du bas decrit ce qui est code.

4.1.7

Aucun

Null

codage du contenu n'est associé a I'élément null.

Le codage d'identification est possible si NULL est une possibilité d’'un choix (voir 10.1.2.5.2).

Exemple de notation du type:
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Type-Room::= SEQUENCE {
number Unsigned8,
person CHOICE {
name [0] String,
default [1] NULL —espace non utilisé

}
}

Unsigned8::= INTEGER (0.0,127)
String::= OCTET STRING SIZE(12)

Exemple de notation et de codage des valeurs:

value-R

La valgeur Room est codée 0002h 30h 81h

Le codage d'une longueur est obligatoire si NULL est facultatif (dans ce cas, |a |longu
nécesdairement égale a zéro).

4.1.8

Le codjage est constitué d'une liste ordonnée de codage de sous-identifiants concaténé

Chaqu

e Le
e Le
e Le
e En

que:

e Leg bits 1 a 4 sont utilisés \pour coder chaque chiffre de chaque sous-identifig
codage se produit sous la forme d'un entier binaire non signé.

Exemple: {iso standard 9506 part(2) mms-general-module-version1(2)} est codé
présenté dans le Tableau 4.

Dans chaque tableau, la

oom Type-Room::= {number 30h, person { default NULL}}

Identifiant d’objet

bit 8 de chaque octet indique s'il est le dernier dé la'séquence.
bit 8 du dernier octet est mis a un.
bit 8 de chaque octet précédent est mis a_zéro.

semble, les bits 7 a 1 des octets de laxséquence codent le sous-identifiant, en g

Les bits 5, 6 et 7 valent 0.

Tableau 4 - Exemple de codage d’un identifiant d'objet

bur est

o

b sous-identifiant est représenté par une séquence d'un‘ou’de plusieurs octets. Ghaque
octet gst codé comme suit.

achant

nt. Le

romme

81h 80h 09h 05h 00h
'is0" "standard" |9 5 0
86h 82h 82h

6 part(2) mms...(2)

qui est codé. Chaque tableau est lu de gauche a droite.

41.9

Default

Le mot-clé DEFAULT est ignoré.

4.2

Syntaxe abstraite de PDU FAL

ligne du haut représente le codage propre et celle du bas décrit ce

Ceparagraphe illustre les régles de codage FER spécifiées dans la présente norme, en
montrant la représentation en octets d'un élément défini dans I'’ASN.1 DES BUS DE
TERRAIN.
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PDU::= CHOICE {

req [0] IMPLICIT PDUreq,

rep [1] IMPLICIT PDUrep, ....

PDUrep::= SEQUENCE {

invokelD Unsigned32,
Response }

Response::= CHOICE {
status

getprog

GetProgramlnvocationAttributesResponse::

pi_

state

listOfDomainid

- 176 -

[0] IMPLICIT StatusResponse, ...

[45] IMPLICIT GetProgramlnvocationAttributesResponse, ...

= SEQUENCE {
[0] IMPLICIT PiState,
[1] IMPLICIT ListOfObjectld,

61158-6-7 © CEI:2007

}

mr
rey
mo
eX¢g

bdc:ctab:c
sable

nitor
cutionargument

}
PiState:]= Unsigned8

PPHPHETFBOOEEAN;
[3] IMPLICIT BOOLEAN,
[4] IMPLICIT BOOLEAN,
[5] IMPLICIT OCTET STRING OPTIONAL

Unsigned8::= INTEGER (0..127) —entier non signé de 8 bits

ListOfObjectld::= SEQUENCE OF Identifier

Identifief::= Unsigned16

Unsigned16::= INTEGER (0..32767) —entier non signé de 16 bits

Unsigned32::= INTEGER(0..2147483647) —entier non signé de 32 bits

La valedr enregistrée est la suivante:

{rep {inyokelD 1,
getprog { pi-state 8,

listOfpomainld { {1024}, {1025}, {1026}, {1027} },

mmsdeletable TRUE,
reusaple FALSE,
monitpr TRUE,

execytionargument "ARGUMENT"}

}

Sa représentation est comme suit: le codage des octets est décrit avec les tableaux a deux
lignes |présentés ci-dessous dans lesquels la ligne du haut représente le codage propre et
celle du bas décrit ce qui est codél-Les tableaux sont lus de gauche a droite. Voir Taljleau 5

pour plus de détails.

5 Syntaxe de transfert

5.1 Codage compact

Tableau 5 — Exemple de codage d’une PDU
81h 00h 00h 00h 01h ADh
REP invokelD* | (32 b ... ..) getprog
08h 00h 08h 04h 00h 04h 01h
pi-state number of octets | 1024 (16 b) 1025 (16b)
04h 02k 84+ 83k F-h 86+ F-h 06+
1026 (16b) 1027 (16b) TRUE FALSE TRUE number
08h 41h 52h 47h 55h 4Dh 45h 4Eh
Of OCtetS llAlI IIRII llGll llUll IIMII llElI llNll
54h
llTll

Les régles de codage appliquées aux valeurs des types de PDU représentées en utilisant la

notation de syntaxe abstraite ASN1 (ISO 8824) donnent la syntaxe de transfert.
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Dans l'environnement de MPS, les valeurs associées aux types de PDU, sont globalement
codées conformément aux régles de codage de I’ASN1 (ISO/CEI 8825), avec quelques
restrictions.

Les regles de codage qui donnent la syntaxe de transfert de MPS associent un ensemble
d'octets a chacun des différents types de PDU.

Cette séquence d'octets comprend trois composantes:

¢ identification

o taille

° corhtenu.

Dans Ig cas général, les régles de codage autorisent un contenu qui se structure'de maniere
récursive en termes d’ldentification, de Taille et de Contenu.

NOTE Pans le cas d'une PDU de type CompactValue, le codage a un seul niveau.

L'organisation d'un niveau de codage correspond a celui de I'lSO/CEI"8825.

La structure du codage est indiquée a la Figure 2.

ol 4 K
/ | AN

Identification Nunber of Content
byte content bykes bytes
Hégende
Anglais Frangais
Identification byte Octet d’identification
Number of content bytes Nombre d'octets de contenu
Content bytes Octets de contenu

Figure 2 — Codage d’une CompactValue
Les resgtrictions suivantes relatives au codage par rapport a la norme de MPS s'appliquégnt:

La composante«identification» est codée sur 1 octet.

La conjpesante «contenu» est codé sur un maximum de 126 octets.

5.2 Codage de type de données

5.2.1 Types de données de la PDU FAL ASE MPS

5.21.1 Résumé

Les spécifications du protocole fournissent un ensemble de régles de communication

exprimées en termes d'échanges de données et de procédures qui doivent étre pris en charge
par des entités d'application.

La conformité AL TYPE 7 est basée sur le respect de ces régles de communication qui sont
des lignes directrices pour les essais de conformité afin de garantir I'interopérabilité.

Cette spécification de protocole est constituée de:
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e la description des différentes unités de données de protocole (PDU) échangées entre les
entités en communication. Cette description est affectée par I'utilisation d'une syntaxe
abstraite ;

e les régles de codage qui transforment la syntaxe abstraite en syntaxe de transfert ;

e la description des procédures de protocole en termes d'interactions entre les primitives de
chacun des services d’application et les primitives de service de liaison de données
associées.

NOTE Dans I'environnement de MPS, il n'y a pas d'interaction directe entre une entité d'application producteur et

une enti

té consommateur au cours des échanges liés a une primitive de service.

La spécification des A PDU dans I'environnement de MPS est réalisée avec une notation

définie[indépendamment du codage. Cette notation constitue la syntaxe abstraite.

La syntaxe abstraite est ensuite transformée par un ensemble de régles de codage q
appliquées aux différents types d’A_PDU. Ces régles de codage donnent \la syntaxe de

transfert.

La conjonction de la syntaxe abstraite et des régles de codage spécifiele contenu des
échangés entre les entités d'application en utilisant les services de liaison de données.

NOTE

du domdine d'application de la présente norme et dépend de la mise en ceudvre.
5.2.1.2 Notation de la syntaxe

La spdcification des différentes A_PDU associées.a des services de MPS est effed
I'aide de la notation de syntaxe abstraite ASN.1 définie dans I'|SO/CEI 8824.

Touted les définitions ASN1 de la présente norme font partie du module: « AL TYP

MPS-1
corres

Déclar
ALTY

NOTE

majuscules et les noms des-symboles finaux commencent par une majuscule. En outre, tous les élém

gramma

indiquég avec une double lighe avant et apres.

Citatio

utilisant les expressions ‘bit de poids fort’ et ‘bit de poids faible’. Les bits d'un octd

numer

codagT estresumé a la Figure 3.

first octe#»l |

|_a représentation réelle au niveau de l'interface entre I'utilisateur et\une entité d'application ne re

». Tous les éléments de grammaire qui constituent le module Part5-3-
pondent a la premiére version de-MPS.

Ation du module AL TYPE 7t -MPS-1:
PE 7 - -MPS-1 DEFINITIONS:= BEGIN

Afin de répondre aux exigences de la notation ASN1, tous les mots-clés du langage sont §

re existants dans-la_présente norme qui participent a la définition du module type Al 7 - MPH

N généralei~La présente norme spécifie les bits de chaque octet d’'un cods

ptés,de 8 a 1: le bit 8 étant ‘le bit de poids fort' et le bit 1 ‘le bit de poids faib|

Ui sont

octets

eve pas

tuée a

crits en
ents de
-1, sont

ge en
bt sont
le’. Ce

bit ®it 1

i

|<_ last ¢

/

most ‘igmi ichAn it leabpt sign fita t bi t

Légende

tet

Anglais Frangais

F

irst octet Premier octet
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Anglais

Frangais

Most significant bit

Bit de poids fort

Least significant bit

Bit de poids faible

Last octet

Dernier octet

Figure 3 — Organisation des bits et des octets au sein d’une PDU

5.21.3 Types prédéfinis simples

La spécification de la PDU utilise des types prédéfinis simples.

Certains types simples sont prédéfinis par le biais d'une déclaration qui définit des

pour lgs valeurs de ces types.

Unsigned4 1= INTEGER -- valeurs limitées entre 0 et 15
Unsigned8 1= INTEGER -- valeurs limitées entre 0 et 255

Unsigned16 ::= INTEGER

Symbol |::= Visible String

Dans llenvironnement de MPS, les noms de variables, les noms,d'acceés, les noms de ty
les noms de listes sont décrits comme une combinaison “de” longueur maximale

caracteres.

Les caractéres appartiennent a I'ensemble défini pousJetype ‘visible string’ de la nota

syntaxp ASN1 (ISO 8824).

- valeurs limitées entre 0 et 65535

Dans det ensemble, les caractéres suivants sont’autorisés:

Lettres majuscules (A..8)

Lettres (a..z)

Chiffres (0..9)

Trait bag )

Symbolg monétaire ($)

Le caractére ‘espace’ n'est\pas autorisé.

Les chpines peuvent ne pas commencer par un nombre.

Les types 'Unsigned16’', 'Unsigned8' et 'Unsigned4' sont utilisés dans la présente norm

décrird les limites des valeurs maximales des types de MPS.

5.2.1.4—Typesde PDU

- nombre de caractéres limité entre 0 et;16

5.2.1.41 Définition de premier niveau

limites

pes et
de 16

ion de

e pour

Les PDU spécifiées dans I'environnement de MPS acheminent les informations associées aux
objets Variable. Le type de PDU utilisé dépend directement de la valeur des attributs
Construction et A_Name de l'instance du Type constructor associé a la variable et est résumé

dans le Tableau 6.
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Tableau 6 — Types de PDU MPS

Construction Type de PDU
SIMPLE CompactValuePDU
ARRAY CompactValuePDU
STRUCTURE CompactValuePDU
PREDEFINIE A_Name = K_DVAR VariableDescriptionPDU
A_Name = K_DACCESS AccessDescriptionPDU
A_Name = K_DTYPE TypeDescriptionPDU
A Namaea =K DIIST L iefl‘\nenripfinnDl‘\ll
EXPLICITE ExplicitPDU
Le codage des valeurs de ces différents types de PDU utilise la syntaxe de transfert ag
a ASN partie 2 (ISO 8825). Néanmoins, les régles de compactage et _de€ compress
tablealyi peuvent étre mises en ceuvre pour optimiser le débit sur le bus.

NOTE [Ces régles de compactage permettent la représentation des variables destype structuré en utilig
chaine d'octets.

Spécification du type de PDU utilisé dans MPS:

MPS-pdf::
{

= CHOICE

CompactedVariableValue
ExplfcitVariableValue
VariableDescription
Accg¢ssDescription
TypgDescription
ListDescription
extepsions

[APPLICATION 0]
[APPLICATION 1]
[APPLICATION 2]
[APPLICATION ]
[APPLICATIGON 4]
[APPLICATION 5]
[APPL|CATION 6]

IMPLICIT CompactValuePDU,
IMPLICIT ExplicitPDU,

IMPLICIT VariableDescriptionPDU,
IMPLICIT AccessDescriptionPDU
IMPLICIT TypeDescriptionPDU,
IMPLICIT ListDescriptionPDU,
ANY

}

NOTE Les PDU de type [APPLICATION 7{‘a [APPLICATION 15] sont réservées par la présente norm
future définition d'autres types de PDU. lt'eés. PDU de type [APPLICATION 16] a [APPLICATION 30] sont r§
a l'utilisgtion de la norme de Gestion de.Réseau. Par ailleurs, la PDU de type ANY est utilisée pour perr
définitiop future de types de PDU supplémentaires dans les normes d'accompagnement.

5.2.1.4.2 PDU VariableCompactValue
5.2.1.4.2.1 Généralités
Cette IPDU représente la valeur des variables de type de construction SIMPLE, STRU(

ou AR
variabl

sociée
ion de

ant une

e a une
servées
hettre la

CTURE
pur les

Compact-value-pdu:: = OCTET STRING
-- La longueur totale de la PDU ne doit pas dépasser 128 octets.

NOTE Le champ de cette PDU permet le codage des attributs suivants dans les objets de la couche d’ap
de MPS. Voir Tableau 7.

Tableau 7 — Champs d’'une CompactValuePDU

Champ Classe Attribut

Compact_value_PDU Variable Public value

Transmitted status value

plication
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Le type OCTET STRING d’ASN1 sera ensuite codé conformément aux régles de codage
ASN1 (ISO 8825) comme spécifié dans le chapitre relatif a la syntaxe de transfert.

NOTE La représentation d'une variable de MPS de type OCTET STRING d’ASN1 n'est possible qu'en tenant
compte des restrictions suivantes.

e Les producteurs et les consommateurs de la variable ont une connaissance préalable du
type de MPS de la variable, et n'ont pas besoin de transmettre la description du type avec
la valeur de la variable. La connaissance est disponible par l'accés a la variable de
description et aux variables des types de description.

e Le type de la variable a une longueur fixe et ne comporte aucun champ conditionnel ou
facultatif.

La repfésentation de la valeur publique associée a une variable par I'utilisation desrégles de
compaftage est effectuée a partir du premier octet de contenu de CompactValuePDY.

Les stptuts de production sont représentés sur le dernier octet lorsque-cette optipn est
sélectipnnée.

La valgur de I'octet de longueur de la PDU représente le nombre d'octets utilisé pour cpder la
valeur|de la variable et I'octet du statut de production quand il existe:

La représentation du statut de production sur cet octet est effectuée comme suit.

e Le|statut de rafraichissement est codé sur le bit 1. £e\bit est mis a '1' lorsque le statut de
raffaichissement est 'TRUE', et a '0' lorsqu’il est 'FALSE'.

e Le|rafraichissement ponctuel est codé sur lerbit 2. Ce bit est mis a '1' lorsgue le
raffaichissement ponctuel est 'TRUE', et a '0’ lorsqu’il est 'FALSE".

e Le$ bits 3 a 8 sont réservés.

Le codage d’une variable donnée est représenté avec un nombre d’octets constant isst de la
spécification du type de cette variable.

5.2.1.4.2.2 Régle de codage. des valeurs de type BOOLEAN

Le codjage du type boolean est effectué sur un seul octet.

Si la valeur est

FALSE: I'octetest ga1g

TRUE: Itectet peut prendre n'importe quelle valeur différente de zéro, au choix de |'entité
producteur.

5.2.1. INTEGER

Le codage d'une valeur de type integer est réalisé sur un ou plusieurs octets. Le nombre
maximal d'octets est fixé par la taille maximale autorisée pour le type INTEGER, soit 32
octets.

Le nombre d'octets utilisé pour coder un type INTEGER correspond a E [(e-1)/8] + 1 ou E est
la partie entiére et e la valeur de I'attribut size associée a ce type.

Les octets de contenu doivent étre un nombre binaire en complément a deux égal a la valeur
entiere, et étre composés des bits 8 a 1 du premier octet, suivis des bits 8 a 1 du deuxiéme
octet, et ainsi de suite jusques et y compris le dernier des octets de contenu.

NOTE La valeur d'un nombre binaire en complément a deux est obtenue en numérotant les bits des octets de
contenu a partir du bit 1 du dernier octet jusqu'au bit 8 du premier octet. A chaque bit est affectée une valeur

numérique de 2N-1 o0 n est la position du bit dans la séquence de numérotation. La valeur d'un nombre binaire en
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complément a deux est obtenue en faisant la somme des valeurs numériques affectées a chacun des bits égaux a
1" (sauf le bit 8 du premier octet), de laquelle est issue la valeur signée du bit 8 du premier octet. Le signe est
négatif lorsque le bit 8 du premier octet est mis a '1".

5.2.1.4.2.4 Régle de codage des valeurs de type BITSTRING

Le codage d'une valeur de type bitstring est réalisé sur un ou plusieurs octets comme illustré
a la Figure 4.

Le nombre maximal d'octets est fixé par la taille maximale autorisée pour un type
BITSTRING, soit 32 octets.

Le nombre d'octets utilisé pour coder un type BITSTRING correspond a E [(e-1)/8] + 1 ou E
est la [partie entiere et € la taille de ce type.

Les bifs de la chaine binaire, qui commence a partir du premier bit et se termine|par le
dernier bit, doivent étre placés dans la séquence et dans cet ordre:
e dams les bits 8 a 1 du premier octet pour les 8 premiers bits de la chaine,
o da:l:s les bits 8 a 1 du deuxiéme octet pour les 8 bits suivants,

e puis dans les bits 8 a 1 de chacun des octets suivants,

o Iseui&/iits1d'autant de bits que nécessaire dans le dernier octet;,en commencant toujolirs par

Les bits inutilisés du dernier octet ont une valeur choisie_par I'entité producteur.

1st octet

bit)/—\bit 8 biti8 bit 8

*

First element of the)bitstring

Hégende
Anglais Francgais
1[' octet 1er octet
Fjrst element of the ‘bitstring Premier élément de la chaine binaire

Figure 4 — Codage de type bitstring

LeCO Re—v-ared C€ AvAS -"G“G‘ e eSS :' St cH—OY 3-"-‘3‘ EtS. Le
nombre maximal d'octets est fixé par la taille maximale autorisée pour le type UNSIGNED,
soit 32 octets. Le nombre d'octets utilisé pour coder un type UNSIGNED correspond a E[(e-
1)/8] + 1 ou E est |la partie entiére et e la valeur de I'attribut size associée a ce type.

Les octets de contenu doivent étre un nombre binaire équivalent a la valeur de type integer,
et étre composés des bits 8 a 1 du premier octet, suivis des bits 8 a 1 du deuxiéme octet, et
ainsi de suite jusques et y compris le dernier des octets de contenu.

NOTE La valeur d'un nombre binaire est obtenue en numérotant les bits des octets de contenu a partir du bit 1 du

dernier octet jusqu'au bit 8 du premier octet. A chaque bit est affectée une valeur numérique de 21 60 n est Ia
position du bit dans la séquence de numérotation.
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5.2.1.4.2.6 Régle de codage des valeurs de type OCTETSTRING

Le codage d'une valeur de type OCTETSTRING contient zéro, un ou plusieurs octets de

contenu dont la valeur est égale a celle des octets de la valeur des données, et sont
dans le méme ordre que ceux-ci, le bit de poids fort d’'une valeur de données étant
avec le bit de poids fort d’'un octet de contenu.

Le nombre d'octets utilisé pour coder un type OCTETSTRING correspond directem
nombre de termes de cette chaine dans la limite de 126 octets.

5.2.1.4.2.7 Régle de codage des valeurs de type VISIBLE STRING

placés
aligné

ent au

La valeur d’'une chaine visible est composée d’une chaine de caractéres de I'engsemble

Le codage de la valeur est effectué de la méme maniére que pouf une valeur de type V
STRING de 14 caractéres.

Le temps généralisé (spécifié dans I'ISO 8824) est caraCtérisé par un nombre spécifi
caractéres codés sur des octets.

Le temjps généralisé est une juxtaposition de caractéres dans la séquence suivante:

iffres représentent I'année
iffres représentent le mois
iffres représentent le jour
iffres représentent I'heure

iffres représentent les/minutes

[ ]
N N N NN B

iffres représententes secondes

Les premiers octets spnt.ceux incluant le codage de lI'année.
Le temjps généralisé exprime directement une heure locale.

5.2.1.4.2.9 Régle de codage des valeurs de type FLOATING POINT

SIBLE

que de

Le codlage’d'une valeur de type floating point est réalisé sur 4 ou 8 octets selon |'attrib,

ut size

correspondant a une simple ou a une double précision.
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1 bit 8 bits 23 bits
Single precision Sign Exponent Mantissa
MSB LSB  MSB LSB
1 bit 11 bits 52 bits
Double Sign Exponent Mantissa
precision
MSB LSB MSB 1SB
Légende
Anglais Francgais
Sjingle precision Simple précision
Diouble precision Double précision
Slgn Signe
Exponent Exposant
Mantissa Mantisse

Figure 5 — Codage d'une valeur de type floating point

Les foqmats de présentation définis dans la CEl 60559 sont indiqués dans la Figure 5.

Les oc
partir g

tets de contenu contiennent le signe, I'exposant{et la mantisse dans I'ordre précé
u premier jusqu'au dernier octet.

Dans fous les cas le signe est codé en utilisant le bit 8 du premier octet. Il est su

I'expog
secong
précisi

Le coq
CEIl 60

ant a partir du bit 7 du premier octef; puis la mantisse commence a partir du b
octet pour la simple précision :€tha partir du bit 4 du second octet pour la
bn.

age de la valeur de la- mantisse et de la valeur de I'exposant est décrit d
559.

5.2.1.4.2.10 Régle de codage des valeurs de type BINARY TIME

Le cog

age d'une valeur de type binary time est réalisé sur un nombre d'octets défi

I’attritrJTTt size, et décrit un certain nombre d'unités de temps élémentaires. La valeur de

de te

Les o¢

ps élémentaire dépend de la taille sélectionnée.

tets\.de contenu contiennent une valeur binaire équivalente a la valeur de

binaire

dent a

ivi par
it 7 du
double

ans la

Nis par
['unité

temps

L, ‘et’sont composés des bits 8 a 1 sur le premier octet, suivis par les bits 8

A 1 de

chaque octet suivant, jusques et y compris les derniers octets de contenu.

NOTE La valeur binaire est obtenue en numérotant les bits des octets de contenu a partir du bit 1 du dernier

octet jusqu'au bit 8 du premier octet. A chaque bit mis & 1 est affecté une valeur numérique de 2”'1, ou n est la

position

du bit dans la numérotation.

5.2.1.4.2.11 Régle de codage des valeurs de type BCD

Le codage de type BCD est realisé sur un octet. La valeur binaire associée a la valeur de type
BCD est codée sur les bits 1 a 4 de I'octet et obtenue en allant du bit 1 au bit 4. A chaque bit

mis a ‘1’ est attribuée une valeur numérique de 2”'1, ou n est la position du bit dans I'octet.
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5.2.1.4.2.12 Régle de codage de type structure

Le codage d'un type structure met en jeu les régles de codage de chacun des types simples
et une régle de concaténation des types composant cette structure.

Le codage des différents types composant une structure sont juxtaposés dans I'ordre
d'apparition au sein de la structure.

La valeur associée au premier champ de structure est codée dans les premiers octets de
contenu. La valeur associée au deuxiéme champ est codée dans les octets suivants, et ainsi
de suite, jusqu'au dernier champ de la structure.

Prendre en considération I'arbre type suivant:

Représgntation au sein des octets de contenu:

V1 V2 VA4 V6 v7 V5 V3

Figure 6= Codage de type structure

Une stfucture peut comprendre)plusieurs niveaux d’abstraction; dans ce cas, la juxtaplosition
de codage des valeurs associées aux différents champs est réalisée par un premier pgrcours
approfpndi de I'arbre typetassocié a la structure comme indiqué a la Figure 6.

5.2.1.4.2.13 Codage de type array

Le codage del type array implique la régle de codage d'un type simple et une régle de
concatgnation-des éléments qui composent le tableau.

Les valeurs codées des éléments du tableau sont juxtaposées dans la séquerice de

déclaration du tableau: ces éléments peuvent étre de type simple, structure ou array.
Le premier élément du tableau est contenu dans le premier octet des octets de contenu.

Les types array peuvent éventuellement étre définis avec des régles d'optimisation du codage
associé.

Ces regles d'optimisation ne font pas obstacle a un accés partiel a un élément du tableau et
préservent l'intégrité des données traitées.

5.2.1.4.2.14 Régle de codage compacté de type BOOLEAN array

Le codage normal d'une valeur de type BOOLEAN array utilise un octet pour chaque élément
du tableau.
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Le codage compacté d'une valeur de type BOOLEAN array est réalisé en utilisant un octet
pour un ensemble de huit booléens.

Ainsi, les octets de contenu utilisés pour coder un tableau de type BOOLEEN compacté sont
organisés comme indiqué a la Figure 7.

Bit 8, containing the eighth boolean

r Bit 1, containing the first boolean

L First byte

Hégende

Anglais Francais
Bjt 8, containing the eighth Boolean Bit 8, contenantle‘huitieme booléen
Bjit 1, containing the first boolean Bit 1, contenantle premier booléen
Fjrst byte Premier.octet

Figure 7 — Codage de type-Boolean array

Dans |e codage compacté d'un tableau booléen, une valeur de type boolean est |TRUE'
lorsqug le bit correspondant est mis a '1'".

Chaqup tableau booléen compacté est codé en utilisant un nombre d'octets égal a E[(e-1)/8]
+ 1 ou|E est la partie entiere et e le hombre d'éléments de ce tableau booléen.

5.2.1.4.2.15 Régle de codage compacté de type BCD array

Le codage normal d’'unesvaleur de type BCD array utilise un octet pour chaque élément du
tablead.

Le codage compact’d’'une valeur de type BCD array est effectué a I'aide d’un octet pdur une

té, les

@ 5.du A | gremier
octet contlennent le deumeme BCD du tableau et ainsi de smte jusqu’au dernler BCD du
tableau.

La valeur binaire associée a la valeur du premier BCD d’un octet est obtenue en allant du bit

5 au bit 8: A chaque bit est assignée une valeur numérique de 2N-5 ou n est la position du bit
au sein de I'octet.

La valeur binaire associée a la valeur du deuxiéeme BCD d’un octet est obtenue en allant du

bit 1 au bit 4: a chaque bit est assignée une valeur numérique de 2”'1, ou n est la position du
bit au sein de I'octet.
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5.2.1.4.3 PDU ExplicitVariableValue

La PDU de type Explicit PDU permet de représenter les valeurs des variables pour lesquelles

la construction du type est EXPLICITE.

Cette PDU prend en charge les valeurs des variables qui n'ont pas une longueur constante.

ExplicitPDU::= CHOICE

{
array [0] IMPLICIT SEQUENCE OF ExplicitPDU,
structure [1] IMPLICIT SEQUENCE OF ExplicitPDU,
boolean [2] IMPLICIT BOOLEAN,
bitString [3] IMPLICIT BITSTRING,
integgr [4] IMPLICIT INTEGER,
unsighed [5] IMPLICIT INTEGER,
floating [6] IMPLICIT OCTET STRING,
octet$tring [7] IMPLICIT OCTET STRING,
visibl¢String [8] IMPLICIT OCTET STRING,
genetalizedTime [9] IMPLICIT OCTET STRING,
binaryTime [10] IMPLICIT OCTET STRING,
bcd [1] IMPLICIT INTEGER

La longueur totale de la PDU ne doit pas dépasser 128 octets.

5.2.1.44 PDU VariableDescription

Cette PDU représente la valeur des variables dont le type est K_DVAR. Ce type esf
pour lgs variables de description.

VariablePescriptionPDU ::= SEQUENCE

{
FixedPescription [0] IMPLICIT\Description,

-- type prédefini spécifié a partir d’ici
variapleName [1] IMPLICIT Symbol,
resynghronisationReference [2] IMRKICIT ObjectReference OPTIONAL,
productionPeriod [3] IMPLICIT Unsigned16 OPTIONAL,
syncHronisationReference [4].IMPLICIT ObjectReference OPTIONAL,
ProdyctionSlot [5]"IMPLICIT Unsigned16 OPTIONAL,
punctpalSynchroReference [6] IMPLICIT ObjectReference OPTIONAL,
listRefference [7] IMPLICIT ObjectReference OPTIONAL,
otherPetails [8] IMPLICIT ANY OPTIONAL,
vendqrinformation [9] IMPLICIT OCTET STRING OPTIONAL

La longueur totale de(layPDU ne doit pas dépasser 128 octets. Voir Tableau 8.

NOTE |Le champ de/cette PDU permet le codage des attributs suivants dans les objets de la couche d’ap
de MPS

Tableau 8 — Champ d’une VariableDescriptionPDU

utiliseé

pblication

Champ Classe Attribut
FixedDescription Variable Identifier
Network Period
Class

Consistency Variable
Significiant Status
Reference Type Constructor

Variable Name Variable A_Name
ResynchronizationReference Resynchronization in Production Reference
(Synchronization)Variable
ProductionPeriod Refreshment Production Variable
SynchronizationReference Refreshment Reference
(Synchronization)Variable
ProductionSlot Punctual Refreshment Production Time Slot
PunctualSynchroReference Punctual Refreshment Reference

(Synchronization)Variable

ListReference Variable Reference Variable List
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La description des types de cette PDU utilise le type de Description qui contient la partie non
facultative de taille constante de cette PDU.

Description:: = OCTET STRING -- Taille fixée a 7 octets
Sémantique d'octets:

octets 1 + 2: Identifiant de la variable décrite

(Le bit de poids fort de I'identifiant dans le bit 8 du premier octet et le bit de poids faible dans
le bit 1 du second octet)

octets|3 + 4. Période de réseau

(Le bit|de poids fort de la période de réseau dans le bit 8 du premier octet, en multiplgs de 1
millisegonde; une valeur 0 indique une variable apériodique)

octet 3: Bit 8,et 7: Classe des variables

00: NORMAL

01: SYNCHRONIZATION

10: DESCRIPTION

Toutes les autres combinaisons sont réservées

Bit 6: Sous-classe d'une variable de synchfonisation

1: Variable de cohérence

0: Variable de synchronisation mais pas.de variable de cohérence
Bits 5 et 4: Statut significatif

00: Statut non significatif

01: Rafraichissement significatif

10: Rafraichissement ponctuel significatif

11: Rafraichissement significatif et rafraichissement ponctuel
Bits 3 a 1 réservés.

octets|6 + 7: Référence de type

(codé sur 16 bits en utilisant I'identifiant de la variable de description de cg type.
Le bit 8 de I'octet 6 étant de poids fort et le bit 1 de I'octet 7 étant de poids faible)

La depcription de type” de cette PDU utilise I’élément non terminal de la grammaire
ObjectReference qui-se référe a des variables, des listes et des types au moyen de
I'identifiant de la)rvariable de description associée. Ces identifiants sont codés suf deux
octets:| le bit depoids fort de l'identifiant est codé dans le bit 8 du premier octet et l¢g| bit de
poids faible-dans le bit 1 du second octet.

ObjectReferénce:;:= OCTET STRING - Taille fixée a4 2 octets

Les types ANY inclus dans la définition de la PDU, ainsi que les bits réservés au sein de cette
PDU sont utilisés pour prendre en charge les compléments de description spécifiés ailleurs.

En outre, des chaines d'octets facultatives permettent l'insertion d’informations spécifiques au
vendeur dans cette PDU.

5.2.1.4.5 PDU AccessDescription

Cette unité PDU prend en charge la valeur des variables dont le type est K DACCESS. Ce
type est utilisé pour les variables de description de I'accés. Voir Tableau 9.
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AccessDescriptionPDU ::= SEQUENCE

{

}

accessName
rootReference
accessPath

structureFieldName

arrayElementindex
} OPTIONAL
otherDetails
vendorinformation

- 189 —

[0] IMPLICIT Symbol,

[1] IMPLICIT ObjectReference,
[2] IMPLICIT SEQUENCE OF CHOICE

[0] IMPLICIT Symbol,
[1] IMPLICIT Unsigned8

[3] IMPLICIT ANY OPTIONAL,
[4] IMPLICIT OCTET STRING OPTIONAL

NOTE Le champ de cette PDU permet le codage des attributs suivants dans les objets de la couche d’application
de MPS.

Les ty

Tableau 9 — Champ d’une AccessDescriptionPDU

Champ Classe Attribut
Acceds Name Access A_Name
Root Reference Access Reference Variable
Access Path Type Constructor Field Name

de la HDU.

En out

vendelr dans cette PDU.

5.2.1.4.6

Cette
utilisé

TypeDegcriptionPDU :: = SEQUENCE

}

-- La longueur totale de la PDU ne doit pas dépasser 128 octets. Voir Tableau 10.

PDU TypeDescription

pes ANY incluent des compléments de description spécifiés(ajlleurs dans la dé

re, des chaines d'octets facultatives permettent l'insertion d’informations spécifiq

finition

ues au

PDU prend en charge la valeur des variables dont le type est K DTYPE. Ce type est
bour les variables de description de type.

typeName [0]"NMPLICIT Symboal,
typeDescription [1]1 CHOICE
arrpy [0] IMPLICIT SEQUENCE
{
Compressed [0] IMPLICIT BOOLEAN DEFAULT FALSE,
Himension [1] IMPLICIT Unsigneds8,
lementReference [2] IMPLICIT ObjectReference
b
structure [1] IMPLICIT SEQUENCE OF SEQUENCE
{
fieldName [0] IMPLICIT Symbol OPTIONAL,
fieldTypeReference [1] IMPLICIT ObjectReference
h
-- simpl€ Size Type Class
boolepn [2] IMPLICIT NULL, -- BOOLEAN
binaryString [3] IMPLICIT Unsigned8, -- BITSTRING
integer [4] IMPLICIT Unsigned8, -- INTEGER
unsigned [5] IMPLICIT Unsigned8, -- UNSIGNED

floatingPoint
octetString
visibleString
universalTime
binaryTime
bcd
predefined
explicit

|3

otherDetails
vendorinformation

[6] IMPLICIT BOOLEAN, -- FLOATING POINT

[7] IMPLICIT Unsigneds,

-- OCTET STRING

[8] IMPLICIT Unsigned8, -- VISIBLE STRING

[9] IMPLICIT NULL,

[10] IMPLICIT Unsigned4,
[11]  IMPLICIT NULL,

[12]  IMPLICIT NULL,

[13] IMPLICIT NULL,

[2] IMPLICIT ANY OPTIONAL,

-- UNIVERSAL TIME
-- BINARY TIME

--BCD

[3] IMPLICIT OCTET STRING OPTIONAL
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NOTE Le champ de cette PDU permet le codage des attributs suivants dans les objets de la couche d’application

de MPS.
Tableau 10 — Champ d’une TypeDescriptionPDU
Champ Classe Attribut

TypeName TypeConstructor A_Name
Compressed TypeConstructor Compressed
Dimension TypeConstructor Dimension
ElementReference TypeConstructor TypeConstructor
FieldName TypeConstructor FieldName
FieldTypeReference TypeConstructor TypeConstructor
BinaryString TypeConstructor Size
Integec TypeConstructar Size
Unsigped TypeConstructor Size
FloatipgPoint TypeConstructor Size
Octet$tring TypeConstructor Size
Visiblg¢String TypeConstructor Size
BinaryTime TypeConstructor Size

Les types ANY incluent des compléments de description spécifiés aillelrs dans la dé

de la HDU.

finition

En oufre, des chaines d'octets facultatives permettent l'insertion” d’informations spédgifiques

aux vehdeurs dans cette PDU.

PDU L|stDescription

Cette PDU prend en charge la valeur des variables dont le type est K_DLIST. Ce type est
utilisé pour les variables de description de liste.

ListDesgriptionPDU

{
listNgme
varialpleReferencelList
inconpistencyDetection

syncHronizationReference
consistencyVariableList
recoveryPeriod
otherPetails
vendqgrinformation

}

-- La Igngueurtotale de la PDU ne doit pas dépasser 128 octets. Voir Tableau 11.

::= SEQUENCE

[0] IMPLICIT Symbol,
[1}'™MPLICIT ListComponents,
[2}*IMPLICIT Unsigned8 OPTIONAL,

-- OUNDEFINED
-- 1PERMANENT
-- 2PERMANENT

-- Les autres valeurs sont réservées

[3] IMPLICIT ObjectReference OPTIONAL,

[4] IMPLICIT ListConsistencyVariables OPTIONAL,
[5] IMPLICIT Unsigned16 OPTIONAL,

[6] IMPLICIT ANY OPTIONAL,

[7] IMPLICIT OCTET STRING OPTIONAL

pblication

NOTE Leschamp de cette PDU permet le codage des attributs suivants dans les objets de la couche ap|
de MPS.
Tableau 11 — Champ d’une ListDescriptionPDU
Champ Classe Attribut
ListName VariableList A_Name
VariableReferencelist VariableList List of Reference ConsumedVariable
InconsistencyDetection VariableList InconsistencyDetection
SynchronizationReference VariableList Reference (Synchronization)Variable
ConsistencyVariableList VariableList List of Reference (Consistency) Variable
RecoveryPeriod VariableList RecoveryPeriod

La description du type de cette PDU utilise I’'élément non terminal de la grammaire
'listComponents' qui définit le format de représentation des références aux variables qui

composent la liste décrite.
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ListComponents ::= OCTET STRING -- La taille de cette chaine dépend de celle de la liste.

Chaque nom de variable qui comprend cette liste est codé sur deux octets de cette chaine
d’octets, a partir des deux premiers octets jusqu’aux deux derniers octets dans les limites de
taille prévues par cette PDU. Les noms des variables de la liste sont représentés sur deux
octets de maniére unique a l'aide de l'identifiant de la variable de description associée a
chaque variable de cette liste. Le bit de poids fort de I'identifiant est codé dans le bit 8 du
premier octet et le bit de poids faible dans le bit 1 du second octet.

La description du type de cette PDU utilise I’élément non terminal de la grammaire
'listConsistencyVariables' qui définit le format de représentation des références a des
variables de cohérence associées a la liste des variables dans le cas du fonctionnement du
mécanisme de cohérence Qpﬁfi;ﬂp

ListCongistencyVariables::= OCTET STRING -- taille relative au nombre d’entités d’application impliqué dans la
cohérenge spatiale.

Chaquge nom de variable de cohérence qui participe a I'élaboration de la cohérence spatiale
de cetje liste est codé sur deux octets de cette chaine d'octets, a partir,des deux premiers
octets |jusqu'aux deux derniers octets dans les limites de taille prévues~par cette PDU. Les
noms fles variables de cohérence sont représentés sur deux octets de maniére unique au
moyen|de l'identifiant de la variable de description associée a chaque)variable de cohérence.

Le bit de poids fort de l'identifiant est codé dans le bit 8 du pré€mier octet et le bit de poids
faible dans le bit 1 du second octet.

5.2.1.4.7 Extensions de la PDU

Les types ANY incluent des compléments de description spécifiés ailleurs dans la définition
de la HDU.

Pour tpus les éléments de grammaire qui~participent a la définition du module en cdurs de
définitipn, il est nécessaire de déclarer |a-\fin de ce module.

END |- Fin du Module AL TYPE 7 - -MPS-1
5.2.2 Types PDU AL ASE AR'MCS
5.2.21 Régles de codage

Touteg les PDU MCS ;contiennent un nombre entier d'octets. Les octets d'une PD{ sont
numérptés de 1 a_un-maximum de 256 pour les plus PDU les plus longues. Ces octels sont
trans:]ls par le hiais du bus dans l'ordre du premier jusqu'au dernier octet. Chacun des| octets

d'une PDU paosséde des bits numérotés de 1 a 8, ou le bit 1 est de poids faible et le b|t 8 est
transmfis en<premier sur la ligne. Enfin, lorsqu'un certain nombre d'octets consécutifs
représente’unh nombre binaire, I'octet de poids faible contient la valeur la plus significatiye.

Dans les figures suivantes, les octets les moins significatifs sont toujours placés sur la
gauche lorsqu’ils sont représentés horizontalement et au sommet lorsqu'ils sont représentées
verticalement. En outre, dans un octet, les bits sont toujours représentés avec le bit 8 sur la
gauche et le bit 1 sur la droite.

5.2.2.2 Structure des PDU
5.2.2.21 Définition de premier niveau
En régle générale, toutes les PDU MCS se composent dans I'ordre de:

e [|'en-téte contenant:
e |a taille de I'en-téte,

e la partie fixe contenant ce qui est obligatoire,
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e |a partie variable contenant ce qui est facultatif,
e les données qui sont présentes de fagon facultative.

La représentation est présentée a la Figure 8

1 2 n (n+l) p(p+l) End
[ size |Fixed part| variable [ Data
Header °™ - Data
Légende
ANglars I'rallgdl=
Header En-téte
Diata Données
Ejnd Fin
Fjxed part Partie fixe
Vpriable part Partie variable
Sjze Taille
Figure 8 — Représentation d’une PDU/MCS
a) Tallle:

La |taille est égale a la somme des nombres d'ectets de la partie fixe et de la| partie
varjable de I'en-téte de la PDU.

La|valeur de la taille est codée dans le premier octet de I'en-téte comme un nombre
binpire.

La valeur de la taille maximale est de 255 et est codée 1111 1111.
b) Paftie fixe

Quegl que soit le type de PDU; la partie fixe contient son code suivi du codage d'une liste
de parameétres qui sont obligatoires pour la valeur du code.
Leg valeurs des codes.de PDU associées aux différents types de PDU sont telles que
préisentées dans le Fableau 12.

Tableau 12 — Codage des différents types de PDU MCS

Valeur de PDU Signification
1000 0000 demande d'établissement d'association
1100 0000 réponse d'établissement d'association
1001 0000 demande d’interruption d'association
11010000 ranonee A’in}nr-rup}inn dlaccaciatiaon
1011 0000 demande de révocation d'association
00X0 0XXX transfert associé
0110 0000 acquittement du transfert associé
00X1 0OXXX transfert non associé
0111 OXXX acquittement du transfert non associé

Les bits de certains codes marqués X ont les valeurs indiquées dans les descriptions des
types de PDU associés.

NOTE Tous les autres codes sont en attente dans la présente norme.
c) Partie variable

Ce champ est destiné a recevoir les parameétres facultatifs, qui peuvent étre présents ou
absents selon les classes de conformité des appareils et des exigences de I'utilisateur.
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Chaque paramétre de service codé dans la partie variable est structuré comme indiqué
dans le Tableau 13.

Tableau 13 — Codage de la partie variable de la PDU

Mapping Signification
octet 1 Code du parameétre
octet 2 Longueur du paramétre
(longueur = m)
octet 2 + 1 Début de la valeur du
parameétre
(a) (suite)
octet 2 + m Fin de la valeur du paramétre
Chacun des parameétres posséde un code de paramétre qui est universel dans
I'enivironnement de MCS, et qui est donc couvert par la présente norme (€eux-¢i sont
défljnis pour chaque type de PDU les mettant en ceuvre).
La [longueur du paramétre est codée dans un octet. La valeur du parametre est{codée
dans autant d'octets que spécifié dans la longueur et la sémantigue du codage est
spdcifique a chaque paramétre (la sémantique est définie au nivealw de chaque type de
PDU le mettant en ceuvre).
d) Dopnées
Ce|champ est transparent pour MCS, car il contient des;\données spécifiques a I'ln des
éléments spécifiques de services d'application projetéés sur MCS.
5.2.2.2.2 Demande d’établissement d’association (AARQ)
La strdcture d’AARQ est telle que présentée au Tableau 14.
Tableau 14 — Structure de la demande d’établissement d’association
Mapping Signification
octet 1 Taille
octet 2 Code de PDU
octet 3 Point d’accés de I'AEI
appelante
octet 4 idem (dito)
octet 5 idem
octet 6 Point d’accés de I'AEI
appelée
octet 7 idem
octet 8 idem
octet 9 Classe de conformité
octet 10 Partie variable
a idem
octet p idem
octet p+1 Données utilisateur
a idem
octet de fin idem
a) Taille

b)

La valeur de la taille minimale est 8 (codé: 0000 1000) lorsque les parameétres relatifs a
cette PDU ne sont pas présents, et la valeur de la taille maximale est atteinte lorsque tous

les

parameétres sont présents.

(Par exemple, la valeur de la taille maximale est de 51 octets.)

Partie fixe

Les champs suivants sont présents dans la partie fixe.

Le

code de PDU prend la valeur «1000 0000».
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+ Le point d’accés de I'AEIl appelante, qui correspond a une adresse de liaison (de type
ADAEI) est représenté par le bit I/G comme étant le bit de poids le plus fort dans I'octet de

poi

ds le plus faible.

Représentation:

octet_3: I/ Gxxx X X X X
octet_4: XX XX XXXX
octet_5: S/Rxxx XX X X

 Le point d’accés de I'AEIl appelée, qui correspond a une adresse de liaison (de type
ADAEI) est représenté par le bit de poids le plus fort dans I'octet de poids le plus faible.

NOTE
souhaitg

réservé

A

g

+ C

Les
les

Représentation:

octet 6 : I/ Gxxx X X X X
octet 7 : XXXX XXXX
octet_8: S/Rxxx X X X X

| a valeur par défaut utilisée pour ce point d'accés lorsque I'initiateur de I’établissement d'associ
pas la remplir est la valeur suivante:

octet 6 : 1111 1111
octet 7 : 1111 1111
octet_ 8 : 1111 1110

Il s'agit d'une valeur d'adresse de liaison qui se trouve dans I'espace d'adresses de groupe g§
Selon la norme.

ss of conformity (Classe de conformite)

Représentation:

octet 9: b8 b7 B6' b5 b4 b3 b2 b1
ou:

b8 =1,si PV°RE =2
b7 =1, if RH*AK =2
b6 =1,siPH_RA =2
b5 =1,si PH_SR =2
b4.=1, si PH_CF =2

combjnaisons possibles de ces bits doivent tenir compte des contraintes placé
classes*de conformité

c) Pa

ation ne

néralisé

es sur

[tie variable

Les pa

ramétres suivants doivent étre présents dans la partie variable.

» Transfer rate (Taux de transfert):

Code du parameétre: 0000 0000
Longueur du paramétre: 4 octets (0000 0100)
Valeur du paramétre:

XXXX  XXXX : Appelant a Appelé
XXXX  XXXX
YYYY YYyyy : Appelé a Appelant
YYYy Yyyyy

La valeur de ces deux taux est représentée par un nombre binaire égal a l'intervalle de
temps entre des messages successifs exprimé en ms.
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La valeur 0000 0000 0000 0001 correspond a 1 msg/ms et la valeur 1110 1010 0110 0000
correspond a 1 msg/min.

La valeur 0000 0000 0000 0000 représente conventionnellement un flux minimal garanti

nul

dans un sens de transfert.

Ce paramétre ne peut étre présent que si b4 (PH_CF) du parametre Class of Conformity est
mis a 1.

» Anticipation factor (Facteur d’anticipation):

Le
251
de

L'utilisation de la valeur 0 est illégale.

Ce
esf]

. Ap

La
poi

noiime (b8=1) ou d'untype spécifique a une application (b8=0).

Identification del’entité appelante):

Code-duparametre—8666-0064
Longueur du paramétre: 2 octets (0000 0010)
Valeur du parameétre:

XXXX  XXXX : Appelant a Appelé

YYYY YYVy : Appelé a Appelant
facteur d'anticipation est représenté par un nombre binaire qui permet de diffé

«i» ATAK_SM_RAQ actuellement dans l'association.

paramétre ne peut étre présent que si b7(PH_AK) du paramétre Class of Con
mis a 1.

blication context (Contexte d’application):

Code du paramétre 0000 0010
Longueur du paramétre 3 octets (0000 0011)
Valeur du parametre

XXXX  XXXX : Type d’ASE spécifique
YYYY YYyy g Type de syntaxe abstraite
zz7zz 7777 : Type de syntaxe de transfert

ds le plus fort de chacun de ces octets indique s'il s'agit d'un type défini da

€ode du paramétre 0000 0011
l-ongueur du paramétre 6 octets (0000 0110)
Valeur du parameétre

rencier

b niveaux. Le niveau d'anticipation de «i» signifie qu'il est possible d'avoir un maximum

formity

valeur de ces différents types est spécifique a chacun des ASE d’application. Lg bit de

NS une

XXXX  XXXX : Identifiant d'AEI
Lal P 1 J'A DN

_yy_yy yyyy . aciiiarmmaric U Ar i

2777 77727 : Qualificateur d'AE

uuuu uuuu : Titre d'AP

uuuu uuuu

uuuu uuuu

Le premier octet de la valeur désigne l'identifiant d'AEI au moyen d'un nombre binaire qui
permet de différencier 255 AEIl pour une API dans le cadre d'une AE donnée. La valeur
0000 0000 est la valeur par défaut utilisée pour ne pas adopter ce paramétre.

Le deuxiéme octet désigne I'identifiant d’APl au moyen d'un nombre binaire qui permet de
différencier 255 APl pour un AP donné. La valeur 0000 0000 est la valeur par défaut
utilisée pour ne pas adopter ce paramétre.
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Le troisieme octet désigne le qualificateur d'AE au moyen d'un nombre binaire qui permet
de différencier 255 AE pour un AP donné. La valeur 0000 0000 est la valeur par défaut
utilisée pour ne pas adopter ce parameétre.

Les derniers octets libres désignent le titre d'AP au moyen d'un nombre binaire. Ces trois
octets sont mis a 0000 0000 si ce parameétre n'est pas adopté.

Called entity identification (Identification de I'entité appelée):

Code du paramétre 0000 0100
Longueur du paramétre 6 octets (0000 0110)
Valeur du parametre

XXXX  XXXX : Identifiant d'AEI
YYYY YYYYy : Identifiant d'API
277z 7272 : Qualificateur d'AE
uuuu uuuu : Titre d'AP

uuuu uuuu

uuuu uuuu

Le [premier octet de la valeur désigne l'identifiant d'AEl au moyen,d'un nombre bingdire qui
pelmet de différencier 255 AEIl pour une APl dans le cadre d'Une AE donnée. La|valeur
0000 0000 est la valeur par défaut utilisée pour ne pas adoptér ce parametre.

Le [deuxiéme octet désigne I'identifiant d'API au moyen d'un nombre binaire qui permet de
difflérencier 255 API pour un AP donné. La valeur Q000 0000 est la valeur par|défaut
utilisée pour ne pas adopter ce paramétre.

Le |troisiéme octet désigne le qualificateur d'AE au moyen d'un nombre binaire qui permet
de |différencier 255 AE pour un AP donné. &a valeur 0000 0000 est la valeur par|défaut
utilisée pour ne pas adopter ce parametre:

Leg trois derniers octets désignent.le-titre d'AP au moyen d'un nombre binaire. Cgs trois
octeets sont mis a 0000 0000 si ce(paramétre n'est pas adopté.

SD\U size (Taille de SDU):

Code du patamétre 0000 0101
Longueur-du paramétre 2 octets (0000 0010)
Valeurcdirparamétre
XXXX XXXX : Appelant a Appelé
YYYY YYyy : Appelé a Appelant

Le [parametre DSU size est représenté par un nombre binaire qui fournit une taille de SDU
maximalende 256 DLPDU, soit 64 koctets pour une taille de DLPDU maximale de 256

octlets.

La valeur O de ce paramétre est illégale.

Ce parametre ne peut étre présent que si b5(PH_SR) du parametre Class of conformity
est mis a 1.

PDU size (Taille de PDU):

Code du paramétre 0000 0110
Length: 1 octet (0000 0001)
Valeur du parameétre
XXXX  XXXX : Taille de SDU

La taille de la PDU est représentée par un nombre binaire permettant une taille de PDU
maximale de 256 octets.
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Ce

* Nu

paramétre peut étre présent quelle que soit la valeur de la classe de conformité.

mber of retries (Nombre de nouvelles tentatives):

Code du paramétre 0000 0111
Length: 1 octet (0000 0001)
Valeur du parametre 0000 xxxx

Le nombre de nouvelles tentatives est représenté par un nombre binaire permettant un

ma

La

Xximum de 16 tentatives codées en bits xxxx.

valeur 0 de ce paramétre est illégale.

Ce
esf

. “C)

d) Do

Les dg
contex

5.2.2.2.

La strd

paramétre ne peut étre présent que si b6(PH_RA) du paramétre Class of Con
mis a 1.
clic flow” option (option de «flux cyclique»):

Code du parameétre 0000 1000
Length: 0 octet

nnées

nnées transportées dans cette PDU sont codées de - maniére interprétable d
le de I'application.

3 Réponse d’établissement d’association (AARP)

cture d’AARP est présentée au Tableau 15.

Tableau 15 — Structure d’uneé‘réponse d’établissement associé

formity

ans le

Mapping Signification
octet 1 Taille
octet 2 Code de PDU
octet™3 Point d’accés de I'AEI
appelante
octet 4 idem
octet 5 idem
octet 6 Point d’accés de I'AEI
appelée

octet 7 idem
octet 8 idem
octet 9 Classe de conformité
octet 10 Résultat
octet 11 Partie variable

a idem
octet p idem
octet p+1 Donnees ulilisateur

a idem
octet de fin idem

a) Taille

La valeur de la taille minimale est de 9 octets (codée 0000 1001), lorsque les paramétres
relatifs a cette PDU ne sont pas présents et la valeur de taille maximale est atteinte
lorsque tous les paramétres sont présents.

b) Partie fixe

Les champs suivants sont présents dans cette partie.

« Le

code de PDU prend la valeur «1100 0000».
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*+ Le point d’accés de I'AEIl appelante, qui correspond a une adresse de liaison (de type
ADAEI) est représenté par le bit I/G comme étant le bit de poids le plus fort dans I'octet de
poids le plus faible.

Représentation:

octet_3: I/ Gxxx X X X X
octet_4: X XXX X X X X
octet_5: S/Rxxx XX X X

+ Le point d'accés de I'AEIl appelée, qui correspond a une adresse de liaison (de type
ADAEI) est représenté par le bit de poids le plus fort dans I'octet de poids le plus faible.

Représentation:

octet_6: I/ G xxx X X X X
octet 7: X XXX X X X X
octet_8: S/RXxXxXx X X X X

NOTE La valeur par défaut utilisée pour ce point d'accés lorsque l'initiateur de (’établissement d'associption ne
souhaitd pas la remplir est la valeur suivante:

octet_6: 1111 1111
octet_7: 1111 1111
octet_8: 1111 1110

Il s'agit |d'une valeur d'adresse de liaison qui se trouve dans\l'espace d'adresses de groupe généralisé|réservé
selon la|norme.

+ C

dss of conformity (Classe de conformité)

Représentation:

octet 9: b8 b7-b6 b5 b4 b3 b2 b1
ou:

b8 =1,si PV_RE =2

b7 =1, si PH_AK =1

b6 =1, si-PH_RA =2

b5 =17si-PH SR =2

b4 =1,8i PH CF =2

Les combindisons possibles de ces bits doivent tenir compte des contraintes placges sur
les|classes.de conformité.

* Leresultat qui suit une demande d'établissement d’association est codé dans un dctet et
indrque—si—ta Téponse st positive oo negative, dans _ce dermer cas, it fournit des
informations sur la nature et I'emplacement de du défaut.

Les valeurs de l'octet de niveau 10 contiennent les valeurs suivantes dans les cas
suivants:

0000 0000: (+) Positive

0000 0001: (-) Fournisseur de MCS (général)
0000 0010: (-) Utilisateur répondeur

0000 0011: (-) lié a «Cyclic rate»

0000 0100: (-) lié a «Transfer rate»

0000 0101: (-) lié a «Context name»

0000 0110: (-) lié a «Called entity identification»
0000 0111: (-) lié a «Calling entity identification»
0000 1000: (-)
XxXxX xxxx: Do

lié a «Service size»
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c)

Partie variable

Les parameétres suivants peuvent étre présents dans la partie variable.

d)

Transfer rate (Taux de transfert):

Le codage et la sémantique de ce parametre sont équivalents a ceux du paramétre
portant le méme nom dans la demande d'établissement d'association.

Anticipation factor (Facteur d’anticipation):

Le
por

Ap

Le
por
10

Ca

Le
por

SD

Le
pof
10

PD

Le
pof
10

Nu

Le
pof

codage et la sémantique de ce paramétre sont équivalents a ceux du par
tant le méme nom dans la PDU de demande d'établissement d'association.

blication context (Contexte d’application):

codage et la sémantique de ce paramétre sont équivalents, a)ceux du par
tant le méme nom dans la PDU de demande d'établissement d'associatio
2.3.2.2.c).

led entity identification (Identification de I'entité appelée):

codage et la sémantique de ce parameétre soni‘équivalents a ceux du par
tant le méme nom dans la PDU de demande d'etablissement d'association.

U size (taille de SDU):

codage et la sémantique de ce paramétre sont équivalents a ceux du par
tant le méme nom dans la PDW de demande d'établissement d'associatio
2.3.2.2.c).

U size (taille de PDU):

codage et la sémantique de ce paramétre sont équivalents a ceux du par
tant le méme nom® dans la PDU de demande d'établissement d'association
2.3.2.2.c).

mber of retries (Nombre de nouvelles tentatives):

codage et la sémantique de ce paramétre sont équivalents a ceux du par
tant.le méme nom dans la PDU de demande d'établissement d'associatio

10!

ameétre

ametre
n (voir

ametre

ameétre
n (voir

ametre
, (voir

ametre
n (voir

2.2 19 9 A\

Do

(TR LY -Tr-=mvy B

nnées

Les données transportées dans cette PDU sont codées de maniére interprétable dans le
contexte de I'application.

5.2.2.2.4 Demande de rupture d’association (RERQ)

La structure de RERQ est indiquée dans le Tableau 16.
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Mapping Signification
octet 1 Taille
octet 2 Code de PDU
octet 3 Données utilisateur
a idem
octet de fin idem

a) Taille
La valeur de la taille est de 1 octet (codé 0000 0001)
b) Partie fixe

61158-6-7 © CEI:2007

Le [seul champ contenant Ta partie fixe est PDU code (code de PDU) qui prend la
«1001 0000v».

c) Partie variable
Il nlexiste pas de partie variable dans cette PDU.

d) Dopnées
Leg données transportées dans cette PDU sont codées de manigre. interprétable ¢
corntexte de I'application.

5.2.2.2.5 Réponse d’interruption d’association (RERP)

La strycture de RERP est indiquée dans le Tableau 17.

Tableau 17 — Structure d’une réponse_d’interruption d’association

valeur

ans le

Mapping Signification
octet 1 Taille
octet 2 Code de PDU
octet 3 Résultat
octet 4 Données utilisateur
a idem
octet de fin idem
a) Taille
La fvaleur de la taille est de 2 octets (codée: 0000 0010).
b) Partie fixe
La partie fixe-de1'en-téte contient les deux champs suivants:
*+ PDU codexcode de PDU): “1101 0000”
* Repult/{Résultat) qui est codé dans un octet, indique dans un premier temps si le 1

esultat

est positif ou négatif et, dans un deuxiéme temps, fournit des informations sur le défaut, a
définir ultérieurement.

0000 0000: (+) Positive
0000 0001: (-) Négative
xxxx xxxx: Double (Défauts)

c) Partie variable

Cette PDU ne comporte aucune partie variable.

d) Données

Les données transportées dans cette PDU sont codées de maniére interprétable dans le
contexte de I'application.
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5.2.2.2.6 Demande de révocation d’association (ABRQ)

La structure d’ABRQ est indiquée dans le Tableau 18.

Mapping Signification
octet 1 Taille
octet 2 Code de PDU
octet 3 Origine de I'invocation
octet 4 Données utilisateur
a idem
octet de fin idem
a) Taille
La fvaleur de la taille est de 2 octets (codée: 0000 0010).
b) Pattie fixe
Leg deux champs suivants forment la partie fixe:
+ PDU code (code de PDU) prend la valeur «1011 0000».
* Invjocation origin (origine de l'invocation) est codé sur un octét et prend deux valeur
0000 0000: Utilisateur de MCS
1111 1111: Fournisseur de MCS
XXXX XXxX: Autres codes réservés
c) Partie variable
Cette PDU ne comporte aucune partie variable.
d) Données

5.2.2.2.7 Demande de transfert associé (ATRQ)

La strdcture d’ATRQ est indiqguée dans le Tableau 19.

Leg données transportées dans cettecPDU sont codées de maniére interprétable g
cortexte de I'application.

Tableau 18 — Structure d’une demande de révocation d'association

Tableau19 - Structure d’une demande de transfert associé

Uy

ans le

Mapping Signification

octet 1 Taille
octet 2 Code de PDU
octet 3 Numéro de séquence
octet 4 idem
octet 5 Données utilisateur

a idem
octet de fin idem

Taille
La valeur de la taille est de 3 octets (codée: 0000 0011).
Partie fixe

Les deux champs suivants constituent la partie fixe de I'en-téte:

PDU code (code de PDU) prend les valeurs:

0000 0000: pour les transferts non acquittés
0010 OXXX: pour les transferts acquittés

ou XXX est utilisé pour coder la nature des paquets dans le cas de la

segmentation.
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Packet nature (nature des paquets) est codé comme suit:

000: NIL (pas de segmentation)

100: STT (premier paquet)

101: MID (paquet intermédiaire)

110: END (dernier paquet)

111: ALL (premier et dernier paquet).

Sequence number (numéro de séquence) est représenté dans deux octets au moyen d'un
nombre binaire. Cela permet de différencier les 65536 transferts de données. Ce nombre

n'est pas significatif dans le cas des transferts non acquittés.

Partie variable

Cefte PDU ne comporte aucune partie variable.
Données

Legq données transportées dans cette PDU sont codées de maniére interprétable d

corltexte de I'application spécifique a I'association.

5.2.2.2.8 Acquittement de transfert associé (AKAT)

La structure d’AKAT est indiquée dans le Tableau 20.

d)

Tableau 20 — Structure d’un acquittement de.transfert associé

Mapping Signification
octet 1 Taille
octet 2 Codede PDU
octet 3 Numéro de séquence
octet 4 idem
Taille
La valeur de la taille est de 3 octets (codée: 0000 0011).
Pattie fixe
Le champ suivant est contenu-dans la partie fixe:
PD|U number (numéro de PBU) prend la valeur «0110 0000».
Sefijuence number-(numéro de séquence) est attribué par I'entité de numérotation.
Pattie variable
Cette PDUme comporte aucune partie variable.
Dopnées

Cette PDU ne comporte aucune donnée utilisateur.

5.2.2.2.9 Demande de transfert non associé (NTRQ)

La structure de NTRQ est indiquée dans le Tableau 21.

ans le
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a)

Tableau 21 — Structure d’une demande de transfert non associé

Mapping Signification
octet 1 Taille
octet 2 Code de PDU
octet 3 Identification
d’invocation
octet 4 idem
octet 5 Partie variable
a idem
octet p idem
octet p+1 Données utilisateur
a idem
octet de fin idem

Tai
La

le
valeur de la taille minimale est de 3 octets (codée: 0000 0011) lorsquesles’para

metres

relatifs au paramétre de la PDU ne sont pas présents et la valeur maximale est 3gtteinte

lorg
Pa

Led

PD

que tous les parameétres sont présents.
tie fixe

champs suivants sont présents dans la partie fixe:
U code (code de PDU) prend les valeurs:

0001 Oxxx: pour les transferts non acquittés
0011 Oxxx: pour les transferts acquittés

orité.

ts par

ou Ja valeur de xxx est utilisée pour coder la priorifé¢ de service.

Sefvice priority (priorité de service), codé sur3-bits permet d'établir 8 niveaux de pr
Invocation identification (identification dlinvocation) est représentée dans deux oct
un|nombre binaire. Cela permet de_différencier 65536 transferts de données simuiltanés
actuels.

Partie variable

Leq paramétres suivants peuvent étre présents dans la partie variable:

Ap

Le
pof
5.2

Ca

blication context (Contexte d’application)

codage et lalsémantique de ce paramétre sont équivalents a ceux du par
tant le méme'nom dans la PDU de demande d'établissement d'associatio
2.2.2).

ling(entity identification (identification de I'entité appelante)

ametre
n (voir

Le codage et la sémantique de ce parametre sont équivalents a ceux du paramétre
portant le méme nom dans la PDU de demande d'établissement d'association (voir

5.2

2.2.2).

Called entity identification (identification de I'entité appelée)

Le codage et la sémantique de ce parameétre sont équivalents a ceux du paramétre
portant le méme nom dans la PDU de demande d'établissement d'association (voir

5.2

2.2.2).

Données

Les données transportées dans cette PDU sont codées de maniére interprétable dans le

co

ntexte de I'application.


https://iecnorm.com/api/?name=560051140f57378990128d0f004e0077

- 204 - 61158-6-7 © CEI:2007

5.2.2.2.10 Acquittement de transfert non associé (AKNT)

La structure d’AKNT est indiquée dans le Tableau 22.

Tableau 22 — Structure d’un acquittement de transfert non associé

Mapping Signification
octet 1 Taille
octet 2 Code de PDU
octet 3 Identification
d'invocation

octet 4 ditto

a) Taifle

La fvaleur de la taille est de 3 octets (codée: 0000 0011).
b) Partie fixe

Le champ suivant est contenu dans la partie fixe:
*  PDU number (numéro de PDU) prend la valeur «0111 0XXX».

Les 3 bits XXX sont réservés pour le codage d’'un défaut qui peut apparaitre au jniveau
de l'actepteur.

Le codage du défaut est comme suit:

000: AKNT+, aucun défaut

#000: AKNT-, défaut

ou:

001: ligne de défaut non spécialisé

010 a 111: défauts, dont la spécialisation est réservée a cette norme.

NOTE |L'acquittement n'accorde pas la priorité a la demande de transfert qui a donné lieu a I'acqdittement
d'autant|qu'il est implicite que tout demandeur réseryera les ressources pour recevoir l'acquittement qu'il aftend.

* Invjocation identification (identification d’invocation) est représenté par deux octetg avec
un|nombre binaire. Cela permet de discriminer 65536 transferts de données simuiltanés
actuels.

c) Paitie variable
Cette PDU ne compofie aucune partie variable.
d) Données

Cétte PDU ne-comporte aucune donnée utilisateur.

5.2.3 | Type PDU FAL ASE SUB MMS

5.2.3.1—PDBU-SUB-MMS

5.2.3.1.1 Définition de premier niveau

Cette section décrit les PDU utilisées dans le protocole SUB-MMS.
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SUB-MMS-General-module-1 {iso standard 9605
part-protocol (2)
sub-mms-general-module-version1 (5) }

DEFINITION:: = BEGIN
EXPORT SUB-MMSpdu;
-- Par cette affirmation, nous entendons que toute production soumise a SUB-MMSpdu est exportable.--

SUB-MMSpdu :: = CHOICE {
confirmed-reqPDU [0] IMPLICIT ConfirmedReqPDU,
confirmed-respPDU [1] IMPLICIT ConfirmedRespPDU,
confirmed-errorPDU [2] IMPLICIT ConfirmedErrorPDU,
unconfirmedPDU [3] IMPLICIT UnconfirmedPDU,
rejectPDU [4] IMPLICIT RejectPDU,
initiate-reqPDU [5] IMPLICIT InitiateReqPDU,
initiate-respPDU [6] IMPLICIT InitiateRespPDU,
initiate=errarPDl] [7'| IMPLICIT InitiateErrorPDII
conclpide-reqPDU [8] IMPLICIT ConcludeReqPDU,
conclpide-respPDU [9] IMPLICIT ConcludeRespPDU,
conclyide-errorPDU [10] IMPLICIT ConcludeErrorPDU

}

Le profocole SUB-MMSpdu définit 11 types de PDU
Les Ngrmes d'accompagnement peuvent allonger cette liste.

5.2.3.1.2 Définition de confirmed-req-PDU

ConfirmgdReqPDU:: = SEQUENCE {
invoke-1D UNSIGNED-32,
confirmed-service-req ConfirmedServiceReq}.

La confirmed-req-pdu contient deux paramétres:

a) invpke-ID a la méme signification que celle donnee dans I'lSO/CEI 9506-2.
b) ConfirmedServiceReq est défini ci-dessous-

5.2.3.1.3 Définition d'unconfirmed-PBU

UnconfiimedPDU:: = SEQUENCE {
invoke-1D UNSIGNED-32,
uncorjfirmed-service UnconfirmedService}.

L’uncopfirmed-pdu contient deux-paramétres:
a) invpke-ID a la méme signification que celle donnée dans I'lSO/CEI 9506-2.

UnconfirmedService ést défini ci-dessous.

5.2.3.1.4 Définition de confirmed-resp-pdu

Confirm¢dRespPDU:: = SEQUENCE {
invoke-1D UNSIGNED-32,
confirmed-<service-resp ConfirmedServiceResp}.

La confirmed RespPDU contient deux paramétres:
L’invoke-ID a la méme signification que celle donnée dans I'lSO/CEI 9506-2.
Le ConfirmedServiceResp est défini ci-dessous.

5.2.3.1.5 Définition de confirmed-error-pdu

ConfirmedErrorPDU:: = SEQUENCE {
invoke-1D UNSIGNED-32,
service-error ErrorType}.

La ConfirmedErrorPDU contient deux parameétres:

a) invoke-ID a la méme signification que celle donnée dans I'lSO/CEI 9506-2.
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Error est défini ci-dessous.

5.2.31
5.2.3.1

.6
.6.1

- 206 -

Définition d’«objet» et de «service»

Définition d’une classe d’objets

61158-6-7 © CEI:2007

Une classe d'objets est une expression qualificative attribuée a un type d'ensemble d'objets
pour exprimer le fait que la méme action appliquée a ces objets donne toujours le méme
résultat. Nous attribuons un nom a chaque classe d'objets. Par conséquent, une classe
d'objets doit étre identifiée par son nom. Les normes d'accompagnement (CS) peuvent élargir

cette classe d'objets. Voir Tableau 23.

5.2.3.1

Un typ
Nous 4
nom.
Voir T4

.6.2

Les

Tableau 23 — Définitions des classes d’objets

| = Création implicite.

T = Creéation faisant suite a un chargement.a distance.

E = Création Explicite par le Service.

Nom de classe Type d’objet Création

vmd visible part of the server /T
dom domain I/TIE
pi executable program I/T/IE
var variable /T
var-list variables-list I/ITIE
event event /T
association connection I/ TTE,
OD-header OD-header [T
data type type descriptor /T
LEGENDE:

Définition d’un service

normes

bleau 24.

peuvent

allonger

cette

e d'action appligué a un objet appartenant a une classe donnée est appelé skervice.
ttribuons un nom a chaque service. Par conséquent, un service sera identifié gar son
d'accompagnement

liste de services.
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Tableau 24 — Définition des Services de Sub MMS

Nom de Service Classe Note
d’Objets

services confirmés 1: Status vmd note 1
Identify vmd note 1
Get Name List vmd note 1
Delete-domain dom note 1
Initiate-download-sequence dom note 1
Download-segment dom note 1
Terminate-download-sequence dom note 1
Initiate-upload-sequence dom note 1
Upload-segment dom note 1
Terminate-upload-sequence dom note 1
Get Domain Attributes dom note 1
Create-program-invocation pi note 1
Delete-program-invocation pi note, 1
Start pi note
Stop pi note 1
Resume pi note 1
Reset pi note 1
Kill pi note 1
Get Program Invocation Attributes pi note 1
Read varlvar-list note 1
Write var/var-list note 1
Get Variable Access Attributes var note 1
Define-variable-list var-list note 1
Delete-variable-list var-list note 1
Get Variable List Attributes var-list note 1
Get-alarm-summary event note 1
Acknowledge-event-notifieation event note 1
Alter-event-condition-mionitoring event note 1
Get Event Condition®Attributes event note 1
Initiate association note 2
Conclude association note 1
Generic-Init-Download oD note 1
Generic-Download oD note 1
Generic-terminate-Download oD note 1
Get OB, Header/Data Type Attributes |OD note 1

services non confirmés Unsolicited-Status Vmd note 1

2: lnformation-Report Var note 1
Event-Notification Event note 1
Abort association note 2
Reject PDU note 3

NOTE 1 service-n€gociable par le biais du service Initiate.

NOTE 2 service.obligatoire si les équipements prennent en charge la connexion

négociable.

NOTE 3 «service obligatoire pour tous les équipements prenant en charge les indications

des seryices confirmés (rejet des demandes de services confirmés).

5.2.3.1.7 Définition de confirmed-service-req

La structure d'une demande de service comprend:

1) I'étiquette du service ( [X] = code du service),

2) les parametres du service (appelés «reqg-serv»),

3) les extensions de parametres assurées par les CS (appelées «reqg-detail»).

Par souci de commodité, les parametres 2 et 3 sont décrits séparément.

NOTE Les demandes et les réponses de services confirmés sont identifiés par le méme code de service. Les
demandes de services non confirmés sont identifiées par des codes de services différents de ceux des services
confirmés.
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ConfirmedServiceReq:: =
--Services DOMAIN--
initiate-download-sequence
req-serv
req-detail
download-segment
req-serv
req-detail
terminate-download-sequence
req-serv
req-detail
initiate-upload-sequence
req-serv
req-detail
upload-segment
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CHOICE {

[6] IMPLICIT SEQUENCE {

[0] IMPLICIT InitiateDownloadSequenceRequest,

[1] IMPLICIT CSilnitiateDownloadSequenceRequest},
[7] IMPLICIT SEQUENCE {

[0] DownloadSegmentRequest,

[1] IMPLICIT CSDownloadSegmentRequest},
[8] IMPLICIT SEQUENCE {

[0] IMPLICIT TerminateDownloadSequenceRequest,

[1] IMPLICIT CSTerminateDownloadSequenceRequest},
[9] IMPLICIT SEQUENCE {

[0] InitiateUploadSequenceRequest,

[1] IMPLICIT CSilnitiateUploadSequenceRequest},
[10] IMPLICITSEQUENCE {

fottptoadSegmentRequest;
[1] IMPLICIT CSUploadSegmentRequest},
[11] IMPLICIT SEQUENCE {
[0] TerminateUploadSequenceRequest,
[1] IMPLICIT CSTerminateUploadSequenceRequest},
[12] IMPLICITSEQUENCE {
[0]DeleteDomainRequest,
[1] IMPLICIT CSDeleteDomainReques},

[15] IMPLICITSEQUENCE {
[0] IMPLICIT StatusRequest,
[1] IMPLICIT CSStatusRequest},
[16] IMPLICIT SEQUENCE
[0] IMPLICIT IdentifyRequest,
[1] IMPLICIT CSldentifyReguest},

[20] IMPLICITSEQUENCE~

[0] IMPLICIT CreateRPrograminvocationRequest,

[1] IMPLICIT CSEreateProgramlnvocationRequest},
[21] IMPLICITSEQUENCE {

[0] DeletePrograminvocationRequest,

[1] IMPLICITZ.CSDeleteProgramlnvocationRequest},
[22] IMPLICKI'SEQUENCE {

[0] IMRLICIT StartRequest,

[1] IMPLICIT CSStartRequest},
[23] IMPLICITSEQUENCE {

[0] StopRequest,

[1] IMPLICIT CSStopRequest},

[24] IMPLICITSEQUENCE {

[0] IMPLICIT ResumeRequest,

[1] IMPLICIT CSResumeRequest},
[25] IMPLICITSEQUENCE {

[0] ResetRequest,

[1] IMPLICIT CSResetRequest},
[26] IMPLICITSEQUENCE {

[0] KillRequest,

[1] IMPLICIT CSKillRequest},

[30] IMPLICITSEQUENCE {
[0] ReadRequest,

[1] IMPLICIT CSReadRequest},
[’21] IMPLICITSEQUENCE {

req-serv
req-detail
define-variable-list
req-serv
req-detail
delete-variable-list
req-serv
req-detail
--Services EVENT--
get-alarm-summary
req-serv
req-detail
acknowledge event notification
req-serv
req-detail
alter-event-cond-monitor
req-serv
req-detail

[0] IMPLICIT WriteRequest,

[1] IMPLICIT CSWriteRequest},
[35] IMPLICITSEQUENCE {

[0] IMPLICIT DefineVariableListRequest,

[1] IMPLICIT CSDefineVariableListRequest},
[36] IMPLICITSEQUENCE {

[0] DeleteVariableListRequest,

[1] IMPLICIT CSDeleteVariableListRequest},

[39] IMPLICITSEQUENCE {

[0] GetAlarmSummaryRequest,

[1] IMPLICIT CSGetAlarmSummaryRequest},
[40] IMPLICITSEQUENCE {

[0] IMPLICIT AcknowledgeEventNotificationRequest,

[1] IMPLICIT CSAcknowledgeEventNotificationRequest},
[41] IMPLICITSEQUENCE {

[0] IMPLICIT AlterEventConditionMonitoringRequest,

[1] IMPLICIT CSAlterEventConditionMonitoringRequest},
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--Services Get Attributes--

get-name-list
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[45] IMPLICITSEQUENCE {

req-serv [0] IMPLICIT GetNamelListRequest,

req-detail [1] IMPLICIT CSGetNameListRequest},
get-domain-attributes [46] IMPLICITSEQUENCE {

reg-serv [0] GetDomainAttributesRequest,

req-detail [1] IMPLICIT CSGetDomainAttributesRequest},
get-program-invocation-attributes [47] IMPLICITSEQUENCE {

reg-serv [0] GetProgramlnvocationAttributesRequest,

req-detail [1] IMPLICIT CSGetProgramlinvocationAttributesRequest},
get-variable-access-attributes [48] IMPLICITSEQUENCE {

req-serv [0] GetVariableAccessAttributesRequest,

req-detail [1] IMPLICIT CSGetVariablesAccessAttributesRequest},
get-variable-list-attributes [49] IMPLICITSEQUENCE {

reqg-serv [0] GetVariableListAttributesRequest,

reg=detait HH AP UOUUL‘V’dIidbiULibLALLIibuLUbRUunbl},
get-¢vent-condition-attributes [50] IMPLICITSEQUENCE {

reqg-serv [0] GetEventConditionAttributesRequest,

req-detail [1] IMPLICIT CSGetEventConditionAttributesRequest};

--Servicgs OD--

gengric-init-download [55] IMPLICITSEQUENCE {

req-serv [0] IMPLICIT GenericlnitDownloadRequest,

req-detail [1] IMPLICIT CSGenericlnitDownloadRequest},
gengric-download [56] IMPLICITSEQUENCE {

reg-serv [0] IMPLICIT GenericDownloadRequest,

reqg-detail [1] IMPLICIT CSGenericDownloadRequest},
gengric-terminate-download [57] IMPLICITSEQUENCE {

reg-serv [0] IMPLICIT GenericTerminateDownhloadRequest,

reqg-detail [1] IMPLICIT CSGenericTerminateDownloadRequest},
get-PD-header/datatype-attributes [58] IMPLICITSEQUENCE {

reqg-serv [0] IMPLICIT GetODHeaderDataTypeRequest,

reqg-detail [1] IMPLICIT CSGetODHeaderDataTypeRequest},

}
La ConfirmedServiceReq comprend:

1) [X]|qui identifie le service,

2) reqrserv fait référence a la production corréspondant au service sélectionné,

3) reqgrdetail fait référence a Ila production
correspondant au service sélectiopné.

5.2.3.1.8 Définition d'unconfirmed-service

des Normes d’Accompagnement

(CS)

Les sefvices non confirmés sont transmis spontanément. La raison de leur émission n'¢st pas

définiel par le présent document (initiative locale).

Le chqix de la (des)‘voie(s) par laquelle (lesquelles) un service non confirmé est tr
constitye également'une initiative locale. Par conséquent, une notification peut avoir

point & point et/ed en multipoint et/ou en diffusion.

La strdcture_du service inclut:

aNsmis
ieu en

1) l'étiquette du service ( [X]= code du Service),
2) les parametres du service (appelés «reqg-serv»),

3) les extensions des parameétres par les Normes d’Accompagnement (appelées «req-

detail»).

Par souci de commodité, les paramétres 3 et 4 sont décrits séparément.

NOTE Les demandes de services non confirmés sont identifiées par des codes de services différents de ceux des

services confirmés.
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UnconfirmedService::= CHOICE{

--Service VMD--
unsolicited-status
req-serv
req-detail
--Service EVENT:
event-notification
req-serv
req-detail
--Service VARIABLE--
information-report
req-serv
req-detail

}

L’uncopfirmedService r-nmprnnr{-
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[3] IMPLICIT SEQUENCE {
[0] IMPLICIT UnsolicitedStatus,
[1] IMPLICIT CSUnsolicitedStatus},

[4] IMPLICIT SEQUENCE {
[0] IMPLICIT EventNotification,
[1] IMPLICIT CSEventNotification}

[5] IMPLICIT SEQUENCE {
[0] IMPLICIT InformationReport,
[1] IMPLICIT CSInformationReport},
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1) [X]|qui identifie le service,

2) Laféférence reqg-serv de la production correspondant au service sélectionné;

3) reqgrdetail qui fait référence a la production des Normes d’Accompagnemen
corfespondant au service sélectionné.

5.2.3.1.9

La strycture du service comprend:

Définition de confirmed-service-resp

1) I'ét|quette du service ( [X] = code du service),

2) les|paramétres du service (appelés «rsp-servy),

3) les|extensions des parameétres effectuées par les¢Normes d’Accompagnement (ap|

«rsp-detail»).

Par solici de commodité, les parametres 2 et 3.sont décrits autre part.

NOTE Les demandes et les réponses de services eéonfirmés sont identifiées par le méme code de sery

demandgs de services non confirmés sont identifiées par des codes de services différents de ceux des

confirmgs.

ConfirmgdServiceResp::= CHOICE({

--Servicgs DOMAIN--
initigte-download-sequence

rsp-serv

rgp-detail

dowpload-segment

r§p-serv

rgp-detail

termlinate-download=sequence

[6] IMPLICIT SEQUENCE {

[0] IMPLICIT InitiateDownloadSequenceResponse,

[1] IMPLICIT CSlnitiateDownloadSequenceResponse},
[7] IMPLICIT SEQUENCE {

[0] IMPLICIT DownloadSegmentResponse,

[1] IMPLICIT CSDownloadSegmentResponse},
[8] IMPLICIT SEQUENCE {

(CS)

pelées

ice. Les
services

rgp-serv [0] IMPLICIT TerminateDownloadSequenceResponse,
req-detail [1] IMPLICIT CSTerminateDownloadSequenceResponse},
initigte-upload*sequence [9] IMPLICIT SEQUENCE {
rgp-serv [0] IMPLICIT InitiateUploadSequenceResponse,
rgp-detail [1] IMPLICIT CSinitiateUploadSequenceResponse},
up|o d cngmnnf [1[\] IMPLICITSEQLIENCE {
rsp-serv [0] IMPLICIT UploadSegmentResponse,
rsp-detail [1] IMPLICIT CSUploadSegmentResponse},
terminate-upload-sequence [11] IMPLICIT SEQUENCE {
rsp-serv [0] IMPLICIT TerminateUploadSequenceResponse,
rsp-detail [1] IMPLICIT CSTerminateUploadSequenceResponse},
delete-domain [12] IMPLICIT SEQUENCE {
rsp-serv [0] IMPLICIT DeleteDomainResponse,
rsp-detail [1] IMPLICIT CSDeleteDomainRspues},
--Services VMD
status [15] IMPLICITSEQUENCE {
rsp-serv [0] IMPLICIT StatusResponse,
rsp-detail [1] IMPLICIT CSStatusResponse},
identify [16] IMPLICIT SEQUENCE {
rsp-serv [0] IMPLICIT IdentifyResponse,
rsp-detail [1] IMPLICIT CSldentifyResponse},

--Services PROGRAM INVOCATION--

create-program-invocation
rsp-serv
rsp-detail

[20] IMPLICITSEQUENCE {
[0] IMPLICIT CreateProgramlinvocationResponse,
[1] IMPLICIT CSCreateProgramlnvocationResponse},
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delete-program-invocation
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[21] IMPLICITSEQUENCE {

rsp-serv [0] IMPLICIT DeletePrograminvocationResponse,
rsp-detai [1] IMPLICIT CSDeleteProgramlnvocationResponse},
start [22] IMPLICITSEQUENCE {
rsp-serv [0] IMPLICIT StartResponse,
rsp-detail [1] IMPLICIT CSStartResponse},
stop [23] IMPLICITSEQUENCE {
rsp-serv [0] IMPLICIT StopResponse,
rsp-detail [1] IMPLICIT CSStopResponse},
resume [24] IMPLICITSEQUENCE {
rsp-serv [0] IMPLICIT ResumeResponse,
rsp-detail [1] IMPLICIT CSResumeResponse},
reset [25] IMPLICITSEQUENCE {
rsp-serv [0] IMPLICIT ResetResponse,
rsp-detail [1] IMPLICIT CSResetResponse},
kill P26 HMPHHEITFSEQUENCES
sp-serv [0] IMPLICIT KillResponse,
sp-detail [1] IMPLICIT CSKillResponse},
--Servicgs VARIABLE /VARIABLE-LIST--
read [30] IMPLICITSEQUENCE {
rgp-serv [0] IMPLICIT ReadResponse,
r§p-detail [1] IMPLICIT CSReadResponse},
writg [31] IMPLICITSEQUENCE {
rgp-serv [0] IMPLICIT WriteResponse,
rgp-detail [1] IMPLICIT CSWriteResponse},
define-variable-list [35] IMPLICITSEQUENCE {
rgp-serv [0] IMPLICIT DefineVariableListRésponse,
rgp-detail [1] IMPLICIT CSDefineVariableListResponse},
delele-variable-list [36] IMPLICITSEQUENCE {
rgp-serv [0] IMPLICIT DeleteVariableListResponse,
rdp-detail [1] IMPLICIT CSDeleteVariableListResponse},

--Servicgs EVENT--
get-@alarm-summary

[39] IMPLICITSEQUENGEA

rgp-serv [0] IMPLICIT GetAlarmSummaryResponse,

rgp-detail [1] IMPLICIT CSGetAlarmSummaryResponse}
ackrjowledge-event-notification [40] IMPLICITSEQUENCE {

rgp-serv [0] IMPLICITZAcknowledgeEventNotificationResponse,

rgp-detail [1] IMPLICIT CSAcknowledgeEventNotificationResponse},
altertevent-cond-monitor [41] IMPLICITSEQUENCE {

rgp-serv [0] IMPLICIT AlterEventConditionMonitoringResponse,

rqp-detail [1\IMPLICIT CSAlterEventConditionMonitoringResponse},

--Servicgs Get Attributes--

get-pame-list [48] IMPLICITSEQUENCE {

reqg-serv [0] GetNameListResponse,

req-detail [1] IMPLICIT CSGetNamelListResponse},
get-lomain-attributes [46] IMPLICITSEQUENCE {

reqg-serv [0] IMPLICIT GetDomainAttributesResponse,

req-detail [1] IMPLICIT CSGetDomainAttributesResponse},
get-program-invocation-attributes [47] IMPLICITSEQUENCE {

reqg-serv [0] IMPLICITGetProgramlinvocationAttributesResponse,

req-detail [1] IMPLICIT CSGetPrograminvocationAttributesResponse},
get-yariable-access=attributes [48] IMPLICITSEQUENCE {

reqg-serv [0] IMPLICIT GetVariableAccessAttributesResponse,

req-detail [1] IMPLICIT CSGetVariablesAccessAttributesResponse},
get-yariabléstist-attributes [49] IMPLICITSEQUENCE {

reqg-serv [0] IMPLICIT GetVariableListAttributesResponse,

reqg-detail [1]1 IMPLICIT CSGetVariableListAttributesResponse},
get vent-condition-attributes [:n] IMPLICITSEQIUENCE {

req-serv [0] IMPLICIT GetEventConditionAttributesResponse,

req-detail [1] IMPLICIT CSGetEventConditionAttributesResponse}

--Services OD--

generic-init-download [565] IMPLICITSEQUENCE {

reg-serv [0] IMPLICIT GenericlnitDownloadRequest,

req-detail [1] IMPLICIT CSGenericlnitDownloadRequest},
generic-download [566] IMPLICITSEQUENCE {

reg-serv [0] IMPLICIT GenericDownloadRequest,

req-detail [1] IMPLICIT CSGenericDownloadRequest},
generic-terminate-download [67] IMPLICITSEQUENCE {

reg-serv [0] IMPLICIT GenericTerminateDownloadRequest,

req-detail [1] IMPLICIT CSGenericTerminateDownloadRequest},
get-OD-header/datatype-attributes [58] IMPLICITSEQUENCE {

reg-serv [0] IMPLICIT GetODHeaderDataTypeRequest,

req-detail [1] IMPLICIT CSGetODHeaderDataTypeRequest},

}

ConfirmedServiceResp comprend trois parametres:
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1) [X] qui identifie le service,
2) rsqg-serv qui fait référence a la production correspondant au service sélectionnég,
3) rsp-detail qui fait référence a la production des CS correspondant au service sélectionné.

5.2.3.1.10 Définition d'error-type

ErrorType::= CHOICE{

--Choix d’un sous-ensemble d’erreurs de la norme MMS. Les normes d’accompagnement peuvent allonger la liste
des erreurs de la norme MMS.--

--Erreurs de norme MMS:

vmd [0] IMPLICIT UNSIGNED-16{
other (0)3,
application-reference [1] IMPLICIT UNSIGNED-16{
other (0),
application-unreachable 1),
-- valeul| (2) réservée a la perte de connexion,
appl|cation-reference-invalid (3),
context-unsupported (4)},
definjition [2] IMPLICIT UNSIGNED-16 {
othef (0),
objegt-undefined (1),
--valeur|(2) réservée a I'adresse invalide--
typetunsupported (3),
typetinconsistent (4),
objeft exist (5),
objeft-attribute-inconsistent (6)},
resojrce [3] IMPLICIT UNSIGNED-164{
other (0),
mempry-unavailable (1),

--valeur|(2) réservée a I'indisponibilité des ressources du processeur,-3
--valeur|(3) réservée a I'indisponibilité de la mémoire de masse,--

capdbility-unavailable (4),

capdbility-unknown (9)},

serv|ce [4] IMPLICIT UNSIGNED-16 {
othef (094
primjtive-out-of-sequence (1)

objeft-state-conflict (2)+256*“pi-state" value,

--valeur|(3) réservée a une autre définition,--
--valeur|(4) réservée a lI'invalidité de la suite,--

objeft-constraint-conflict (5)+256*"pi-state" value},
serv|ce-preempt [5] IMPLICIT UNSIGNED-16 {
othef (0),
timeput (1),

--valeur|(2) réservée a I'interblocage;--
--valeur|(3) réservée a I’annulatign--},
--valeur|de type choice [6] réservée a la résolution temporelle,--

accgss [7] IMPLICIT UNSIGNED-16 {
othef (0),
objeft-access-unsupported (1),
objeft-non-existent (2),
objeft-accessydenied (3),
objeft-invalidated (4)},
initigte [8] IMPLICIT UNSIGNED-16 {
other (0),

--valeur$ (M)-€t (2) réservées a une autre définition--
max Serv outstanding caling msuticient 3T,
max serv outstanding called insufficient (4),
service CBB insufficient (5),
parameter CBB insufficient (6),
nesting level insufficient (7)}
conclude [9] IMPLICIT UNSIGNED-16 {
other (0),
further-communication-required (1},

--choice value [10] reserved for cancel,--
--valeur de type choice [11] réservée au fichier,--}

other [12] IMPLICIT UNSIGNED-16 {
--valeurs réservées a l'initiative locale--

}

En cas d'échec des services Start, Stop, Resume et Reset, Error-Type contient également
des informations relatives a «class error» et a «code error» la valeur de «pi-state». En cas
d’échec des autres services, il convient qu’Error-Type contienne des informations relatives a
«class error» et «code error» et la valeur de «pi-state» est égale a (0).
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NOTE 1 [x] représente la classe d’erreur; elle est identique aux MMS équivalents.
NOTE 2 (y) représente le code d’erreur, il est identique au MMS équivalent.

NOTE 3 Les valeurs autorisées de I'«état de pi» sont celles qui sont définies.
5.2.3.1.11 Définitions des types de données

Les spécifications des types de données échangées (données = contenu d'une variable ou
«ErrorType») permettent de décrire la composition exacte des données, en indiquant le type
et la longueur.

TypeDataSpecification::= CHOICE{

--Les nofmes @ dccolmnpagnerent et Ies Utllisateurs subD-VIVIiS peuverit allonger cetie 1isie.--
--Chaquf extension de type doit étre identifiée par [X] IMPLICIT «Y». Les valeurs de «X» variant de 15.2'2% sont
réservégs pour les types définis par les Normes d'Accompagnement. Les valeurs de «X» variant de 26:a)147 sont
réservégs pour les types définis par les utilisateurs. «Y» doit étre défini en utilisant I'EN 50170 - Velume 3 de la
notation|ASN.1(voir annexe A)--
--TYPE PE DONNEES--

--type d¢ données construites --

array{type [0] IMPLICIT SEQUENCE{
numper-of-elements UNSIGNED-8,
element-type TypeDataSpecification
--recommandé: nest=1--},
strugture-type [1] IMPLICIT SEQUENCE OF{

TypeDataSpecification
--recommandé: nest=1--},
--Type de données simples--

Boolean-type [2] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente la longueur; la longueur est le nombre de“bits utilisé pour coder la valeur de typ¢
Boolean} les valeurs de longueur autorisées = 8.

integer-type [3] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente la longueur; la longueur est le nombre de bits utilisé pour coder la valeur de typ¢
integer; Jes valeurs de longueur autorisées = multiple de 8.--

unsigned-type [4] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente la longueur; la longueur est fe\nombre de bits utilisé pour coder la valeur de typ¢
unsignedl; les valeurs de longueur autorisées = multiples de 8.--

bitstfing-type [5] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente la longueur, la longueur; est le nombre de bits utilisés pour coder la valeur de type
bitstring|--

visiblestring-type [6] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente la longueur; la-longueur est le nombre d’octets utilisés pour coder la valeur de type
visiblestfing.--

octelstring-type [7] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente la longueur; la longueur est le nombre d’octets utilisés pour coder la valeur de type
octetstriphg.--

time}difference [8] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente lajlongueur; la longueur est le nombre d’octets utilisé pour coder la valeur de type time-
differenge; valeur de longugur autorisée = 4.--

timejof-day-type [9] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représénte la longueur; la longueur est le nombre d’octets utilisé pour coder la valeur de type time-
of day; Jaleur de longueur autorisée = 6.--

single-floating=type [10] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente la longueur; la longueur est le nombre d’octets utilisé pour coder la valeur de type
single flpating; valeur de longueur autorisée = 4.--

doute-Heatirg-typ FH-HAREHGHUINSHSNED-8;
--UNSIGNED-8 représente la longueur; la longueur est le nombre d’octets utilisé pour coder la valeur de type
double floating; valeur de longueur autorisée = 8.--

bcd-type [12] IMPLICIT UNSIGNED-8,
--UNSIGNED-8 représente la longueur; la longueur est le nombre de chiffres--
Boolean-array-type [13] IMPLICIT UNSIGNED-8,

--UNSIGNED-8 représente la longueur, la longueur est le nombre de bits utilisés pour coder la valeur de type
Boolean array.--
--ERROR-TYPE--

error-type [14] IMPLICIT UNSIGNED-8
--UNSIGNED-8 représente la longueur; la longueur est le nombre d’octets utilisé pour coder la valeur de type error;
valeur de longueur autorisée = 3.--

}
5.2.3.1.12 Définitions des valeurs de données (sans longueur ou type)

— Les CS et les utilisateurs des services de Sub-MMS peuvent élargir cette liste de Valeurs
de Données en utilisant la notation ASN.1.
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Les valeurs suivantes, résultant du codage des types de données ASN.1 et complétées
par d'autres types de données jugées utiles, correspondent a des données dont le type et
la longueur sont connus implicitement ou spécifiés par TypeDataSpecification ou
explicitement spécifiés dans un service. Le type et la longueur ne figurent pas dans le
codage, mais la valeur subsiste. Dans le cadre de la gestion des variables et des
événements, le nombre d'octets utilisé pour coder la valeur doit correspondre a celle
spécifiée par TypeDataSpecification. Ces données sont utilisées par exemple dans les
services Read, Write, Information Report services, etc.--

DATA VALUE::= CHOICE{

--Valeurs de données structurées--
Array::= OCTETSTRING SIZE (n)

--OCTETSTRING-SIZE (n) se compose de la juxtaposition des valeurs de données simples le constituant--
Struturer’= OCTETSTRING SIZE (n)
OCTETSTRING-SIZE (n) se compose de la juxtaposition des valeurs de données simples le constifjuant--
Valeurs de données simples--
BOQLEAN::= BOOLEAN
-1 le codage est assuré sur 1 octet; la valeur binaire OOH signifie «false» et la valeur bindire.'# 00H gignifie
«trug»
UNSIGNED-n:: = Integer(0.. 2**n - 1)

-t«n» représente le nombre de bits utilisé; «n» est un multiple de 8--
-fle codage se fait sur une série de M octets avec M=n/8, le premier octet est appelé «octet LSB», Ig¢ dernier
dctet est appelé «octet MSM». La valeur binaire est comprise entre: 0 and 2**n<1.'Le MSB du nombie
binaire est aligné avec le bit 8 du LSB de la chaine d’octets et ainsi de suite<
INTEGER-n::= Integer(-2**(n - 1)... +2**(n-1)-1)

-t«n» représente le nombre de bits utilisé; «n» est un multiple de 8--

-tla valeur de I'entier est codée sur une chaine de M octets avec M=n/8,"le premier octet est appelé k octet
LSB », le dernier octet est appelé « octet MSM ». Le complément adeux de la valeur binaire est compris
entre: 0: -2**(n-1) et + 2**(n-1)-1. Le signe de I’entier est aligné& avec le bit 8 de I'octet LSB de la ch@ine
d
[«

octets. Le MSB est aligné avec le bit 7 du premier octet et dinsi de suite--.
TRING-n:: = BITSTRING SIZE(n)
-t«n» représente le nombre de bits utilisé; «<n» est un nombre entier égal a 0, 1,--
-tle codage se fait sur une série de M octets avec M=n/8;le premier octet est appelé «octet LSB», Ig dernier
blit est appelé «octet MSM». Le bit n° 0 est aligné ayec le bit 8 de I'octet LSB de la chaine d’octets €t ainsi
de suite--.
TimgOfDay::= OCTET STRING SIZE(6)
-fle codage est réalisé sur une série de 6 octets. La valeur contient deux éléments d’informations
jixtaposées, le premier indiquant le nombrelde jours depuis 1984 codé en UNSIGNED-16, le deuxieme
imdiquant le nombre de millisecondes depuis minuit, codé en UNSIGNED-32; I'octet de poids le plusifort
dUNSIGNED-16 est aligné avec I'octet"de poids le plus faible de la chaine d'octets. L’octet de poids|le plus
fort de UNSIGNED-32 est aligné avec ¥octet LSB+2 de la chaine d’octets--
TimgDifference::= OCTET STRING SIZE(4)
-fle codage est réalisé sur une-chaine de 4 octets. La valeur indique le nombre de millisecondes depuis
nmpinuit codé en UNSIGNED-32; Joctet MSB d’'UNSIGNED-32 est aligné avec le LSB de la chaine d’oftets--
BCD-n::= OCTET STRING SIZE(M)
-t«n» représente le nombre de bits utilisé; «n» est un nombre entier égal a 0, 1, 2--
-fle codage est réalisé sur une série de M octets avec M=n/4. La valeur représente «n» chiffres. Chdque
chiffre est codé ennombre binaire sur un quartet; le premier chiffre (de poids fort) est aligné avec I'¢ctet de
ploids le plus fort'de.l'octet de poids le plus fort. Le quartet inutilisé, le cas échéant, doit étre le quartet de
ploids le plus faible de I'octet de poids le plus fort. Les valeurs autorisées pour un quartet sont 0 a 9] Le
MSB du quartét est aligné comme requis avec le bit 8 ou le bit 4.
BooleanArray-n.i= BITSTRING SIZE(n)
«n» représente le nombre de bits utilisé; «n» est un nombre entier égal a 0, 1, 2--
Lecodage de Boolean Array est identique a celui de BITSTRING,; il differe seulement de par la
dénomination des bits. Les bits sont désignés conformément aux regles suivantes : le bit n° 0 est aligné
vCou :U IlJlt 2**0 UIU }JIUIII;UI uutct, :C blt IIc> 7 cot a:;yllc’ avou :U b;t 2**7 u'u }JIUIII;UI U\JtUt, :U blt II° 8 U\.t allgné

avec le bit 2**0 du deuxiéme octet, le bit n° 15 est aligné avec le bit 2**7 du deuxiéme octet, etc.--
SingleFloating::= OCTET STRING SIZE(4)

--le codage est réalisé sur une série de 4 octets conformément au format simple précision de la CEl 60559 -

DoubleFloating::= OCTET STRING SIZE(8)
--«n» représente le nombre de bits utilisé; «n» est un nombre entier égal a 0, 1, 2, 3--
--le codage est réalisé sur une série de 8 octets conformément au format double précision de la CEl 60559

OCTETSTRING-n::= OCTET STRING SIZE(n)
--«n» représente le nombre de bits utilisé; «n» est un nombre entier égal a 0, 1, 2--
--le codage est réalisé sur une chaine de "n" octets.--

VisibleString-n::= OCTET STRING SIZE(n)
--le codage est identique a celui de la chaine de "n" octets d&apos;octets (OCTETSTRING-n) avec
cependant les restrictions suivantes : chaque octet représente un caractére visible qui doit étre choisi parmi
les caractéres de la norme MMS : "A" a "Z", "a" a "z", "$", "_", "0" a "9"--
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5.2.3.1.13 Définitions complémentaires

Identification::= CHOICE {

index UNSIGNED-16 (0 . . 32K-1).

name CHOICE {

undefined-length-name [0] IMPLICIT OCTETSTRING SIZE(0 . . 32)
cs-defined-length-name [5] IMPLICIT OCTETSTRING SIZE(X)—voir note

NOTE CS-defined-length-name ne peut étre utilisé que si les Normes d’Accompagnement ont défini la valeur X <

32. Dans ce cas, la longueur d’OCTETSTRING SIZE (X), n’est plus codée.

Discard::= OCTET STRING SIZE(0 . . 3)

-- en cas de chargement d’'un objet domain avec succés, son contenu est vide, dans le cas contraire, son

contenu est ErrorType. Discard est utilisé seulement dans «Terminate Download Sequence»--

ListOfAgeessResu==BH-STRING

--ch@que bit donne le résultat de I'accés a une variable. Un bit positionné a 1 signifie que I'accés est'ur]

succés.{
ListOfObjectld::= SEQUENCE OF Identification
ListOfObjectType::= SEQUENCE OF TypeDataSpecification
ListOfOljectValue::= OCTET STRING

--ell¢ est la juxtaposition des valeurs des variables et/ou des types d'erreurs codées.conformément a |a|

Value» (Valeur de Données) ou a Error type

ListOfErforType::= OCTET STRING

--comtient la juxtaposition de plusieurs valeurs ErrorType codées conformément a Error Type (Voir 5.2.3

{
ObjectC|ass::= UNSIGNED-8

Null (0),
Domdgin (1),
P ),
varialple (3),
Variable-List (4),
Event (5),
OD Hgader (6),
Data [ype (7).
}

5.2.4 Protocole ASE VMD
5.2.4.1 Protocole de Gestion-d’Environment

5.2.4.1.1 Généralités

«Data

11.10).

prvices

Le projocole de gestion~d'association définit les PDU nécessaires a I'exécution des s{
suivangs:

1) Initjate,

2) Conclude,

3) Abort,

4) Reject

5.2.41.2 Définition du protocole du service confirmé initiate

NOTE Init Detail Request et Init Detail Response sont définis dans le module SUB-MMS-CORE,

InitiateReqPDU::= SEQUENCE {

quality-of-service-calling QualityOfServiceCalling
extension-calling ExtensionCalling,
proposed-max-serv-outstanding-calling INTEGER-16,
proposed-max-serv-outstanding-called INTEGER-16,
proposed-data-structure-nesting INTEGER-8,

--nest=1 recommandé; doit étre > 1--

init-detail-request [0] IMPLICIT InitDetailRequest


https://iecnorm.com/api/?name=560051140f57378990128d0f004e0077

InitiateRespPDU::= SEQUENCE {
quality-of-service-called
extension-called
negotiated-max-serv-outstanding-calling
negotiated-max-serv-outstanding-called
negotiated-data-structure-nesting
--nest=1 recommandé; doit étre > 1--
init-detail-response
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QualityOfServiceCalled,

ExtensionCalled,
INTEGER-16,
INTEGER-16,

INTEGER-8,

[0] IMPLICIT InitDetailResponse
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--voir 10.2.8--

}

QualityOfServiceCalling ::= BITSTRING-8 {
quality-of-service (0),

--qualité de service 1 (valeur du bit = 1)--
--quality de service 2 (valeur du bit = 0)--

ExtensignCalling ::= OCTETSTRING
-- Pqur la qualité 1 le contenu doit étre vide--
-- Pqur la qualité 2 le contenu doit étre AccessControl--
-- Pqur les extensions de qualité de service, le format de ce paramétre doit étre spécifié.

QualityQfServiceCalled ::= BITSTRING-8 {
quallty-of-service (0)
-- gyalité de service 1 (valeur du bit = 1): aucune information concernant cette qualité.ne doit étre incluge dans
ExtepsionCalling.--

-- qyalité de service 2 (valeur du bit = 0): les informations concernant cette qualité doivent étre du type

AccgssControl; ces informations doivent étre présentes dans ExtensionCalling et étre incluses dans la

prenpiere ligne (deux premiers octets du contenu OCTETSTRING)--
1
ExtensignCalled: : = OCTETSTRING

}

AccessControl : :: = BITSTRING-16 {

pasgword bit 8 (0),

pasgword bit 7 1),

pasgqword bit 6 (2),

pasgword bit 5 (3),

pasgword bit 4 (4),

pasgword bit 3 (5),

pasgword bit 2 (6);

pasgword bit 1 (7%

accgss group 8 (8),

accgss group 7 (9),

accqgss group 6 (10),

accqss group 5 (11),

accgss group 4 (12),

accqss group 3 (13),

accdss group 2 (14),

accgss group 1 (15) 1}
InitiateEfrorPDU::= ErrorType

--types de données

arr (prray) (0),--bit N° 0
str ($tructure) (1),--bit N° 1
vlis (variable-list) (2),--bit N° 2
valt (partial access) (3),--bit N° 3

}

ServiceSupportOption::= BITSTRING {
--Un service est pris en charge lorsque son bit prend la valeur true (1). Les normes d’accompagnement
peuvent allonger cette liste en ajoutant de nouveaux services.
a) le sous-ensemble de bits n° 0 a n® 39 indique la prise en charge des indications des services; ce sous-
ensemble doit étre présente dans BITSTRING,
b)le sous-ensemble de bits de n° 40 a n° 79 indique la prise en charge des demandes de services et les bits
s'étendant du n° 40 au n° 81 indiquent respectivement la prise en charge du nom pour les indications de
services et les demandes de services; ce sous-ensemble est facultatif pour la demande et conditionnel pour la
réponse.
La longueur de la chaine binaire peut donc prendre la valeur 39 ou la valeur 81--
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--Les Bits N° 0 a 32 sont obligatoires

--services de gestion de vmd pris en charge

status.ind (0), --bit N° O
unsolicited status.ind (non confirmeé) (1), --bit N° 1
identify.ind (2), --bit N° 2
-- services de gestion de domaine pris en charge
delete domain.ind (3), --bit N° 3
initiate download sequence.ind (4), --bit N° 4
download segment.ind (5), --bit N° 5
terminate download sequence.ind (6), --bit N° 6
initiate upload sequence.ind (7), --bit N° 7
upload segment.ind (8), --bit N° 8
terminate upload sequence.ind (9), --bit N° 9
-- Services de gestion de program invocations pris en charge
create program invocation.ind (10),--bit N° 10
iElU progratti iIIVUdeiUII.iIId \‘I‘I},--Iuil. I“lI 11
sart.ind (12),--bit N° 12
sfop.ind (13),--bit N° 13
resume.ind (14),--bit N° 14
reset.ind (15),--bit N° 15
Kjll.ind (16),--bit N° 16
-- s¢lrvices de gestion de variable pris en charge
read.ind (17),--bit N° 17
write.ind (18),--bit N° 18
imformation report.ind (non confirmeé) (19),--bit N° 19
define variable-list.ind (20),--bit N° 20
delete variable-list.ind (21),--bit N° 21
-- s¢rvices de gestion d’event pris en charge

lvent notification.ind (non confirmé) (22),--bit N° 22
Iter event condition monitoring.ind (23),--bit N° 23

dcknowledge event notification.ind (24),--bit N° 24
det alarm summary.ind (25),--bit N° 25

-- services de gestion de context pris en charge
conclude.ind (26),--bit N° 26

-- sgrvices de gestion d’attributes pris en charge
det name list.ind (27),--bit N° 27
det domain attributes.ind (28),--bit N228
det program invocation attributes.ind (29),%bit N° 29
det variable access attributes.ind (30),--bit N° 30
det variable-list attributes.ind (34);bit N° 31
det event condition attributes.ind (32);--bit N° 32

-- sefrvices OD
generic-init-download.ind (33),--bit N° 33
deneric-download.ind (34),--bit N° 34
generic-terminate-download.ind (35),--bit N° 35
get OD Header/Data Type.ind (36),--bit N° 36

--Le$ bits N°37 a 39 sont réservés aux extensions de services

--L'e

nsemble des bits 40 a80,'est facultatif pour les demandes et conditionnel pour les réponses

--sefvices de gestion de ymd pris en charge
sftatus.req (40), --bit N° 40
unsolicited status.req (non confirmé) (41), --bit N° 41
identify.req (42), --bit N° 42

-- sgrvices de gestion de domain pris en charge
delete domain.req (43), --bit N° 43
imitiate.download sequence.req (44), --bit N° 44
download segment.req (45), --bit N° 45
terminate download sequence.req (46), --bit N° 46
initiate-upload-sequence-treg (A7) bit N 47
upload segment.req (48), --bit N° 48
terminate upload sequence.req (49), --bit N° 49

-- services de gestion de program invocation pris en charge
create program invocation.req (50), --bit N° 50
delete program invocation.req (51), --bit N° 51
start.req (52), --bit N° 52
stop.req (53), --bit N° 53
resume.req (54), --bit N° 54
reset.req (55), --bit N° 55
kill.req (56), --bit N° 56

-- services de gestion de variable pris en charge
read.req (57), --bit N° 57
write.req (58), --bit N° 58
information report.req (non confirmé) (59), --bit N° 59
define variable-list.req (60), --bit N° 60
delete variable-list.req (61), --bit N° 61

-- services de gestion d’event pris en charge
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event notification.req non confirmé) (62), --bit N° 62
alter event condition monitoring.req (63), --bit N° 63
acknowledge event notification.req (64), --bit N° 64
get alarm summary.req (65), --bit N° 65
-- service de gestion de context pris en charge
conclude.req (66), --bit N° 66
-- services de gestion d’attributes pris en charge
get name list.req (67), --bit N° 67
get domain attributes.req (68), --bit N° 68
get program invocation attributes.req (69), --bit N° 69
get variable access attributes.req (70), --bit N° 70
get variable-list attributes.req (71), --bit N° 71
get event condition attributes.req (72), --bit N° 72
-- Services OD
generic-init-download.ind (73),--bit N° 73
II\:,'Ii\;'U‘UWIIiUdU‘.iIIUI \T“i‘},“bil ;‘j 74
deneric-terminate-download.ind (75),--bit N° 75
get OD Header/Data Type.ind (76),--bit N° 76
--Le$ bits N°77 a 79 sont réservés aux extensions de services
--Type d’identification pris en charge
name support for service.ind (80), --bit N° 80
name support for service.req (81), --bit N° 81
}
5.2.4.1.3 Définition du protocole du service confirmé conclude
ConcludeRegPDU::= NULL.
ConcludeRespPDU::= NULL
ConcludgErrorPDU::= ErrorType
5.2.4.1.4 Définition du protocole du service non confirmé abort
Le seryice Abort est mappé directement sur.Je<service A-Abort de la couche inférieur
assuref les connexions.
5.2.4.1.5 Définition du protocole du'service non confirmé reject
Le seryice reject est décrit par la RDU Reject.
RejectPPU::= SEQUENCE({
origipal-invocation-ld UNSIGNED-32,
--noh significatif si le rejet-concerne Conclude--
rejegt-reason RejectReason}
RejectRgason::= CHOICE
--Le$ normes d’aecempagnement peuvent allonger cette liste --
conflrmed-request-PDU [0] IMPLICIT UNSIGNED-8{
other (0),
unrecognized-service (1),
imvalidiinvocation Id (3),
imvalideargument (4),
MaxX=STTY Uuta‘lalld;lly UAbUUdUd (C),
max-recursion-exceeded (8),
value-out-of-range (9)},
pdu-error [4] IMPLICIT UNSIGNED-8{
unknown-type-pdu (0),
invalid-pdu (1),
illegal-mapping (2)},
conclude-request-PDU [8] IMPLICIT UNSIGNED-8{
other (0),
invalid-argument (M},
}
5.2.4.2 Protocole concernant la gestion de vimd
5.2.4.2.1 Généralités

Cette section définit le protocole des services suivants:

1) Sta

tus,

e pour
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2) Un

solicitedStatus,

3) lIdentify,
4) Get Name List.

5.2.4.2.2 Définition du protocole du service confirmé status

StatusR

rametres de demande.

equest::= BOOLEAN --true pour la dérivation étendue

— parametres de réponse.

StatusRe¢sponse::= SEQUENCE{
vmdtlogical-status UNSIGNED-8{
statg-change-allowed (0),
no-state-change-allowed (1),
othefrs (2 to 5),
--rédervé aux états complémentaires. Ces états doivent étre expliqués dans la déclaration®P|CS.
Ces |états complémentaires permettent d’assurer la compatibilité avec le MMS, FMS. Lés/valeurs 2 a 3 $ont
résefvées pour assurer la compatibilité de Sub-MMS avec MMS. La valeur 2 est réservee pour I'état «limited
serv|ce» autorisé. La valeur 3 est réservée a I'état «support service» autorisé. Les valeurs 4 a 5 sont réservées
pour assurer la compatibilité de Sub-MMS avec FMS. La valeur 4 est réservée &-.etat «loading of objects
withput consequences for the users». La valeur 5 est réservée a I'état «loadjng of objects with consequgnces
for the users».
(6 an)
--régervé aux C.S
b
vmdiphysical-status UNSIGNED-8{
operfational (0),
partially-operational (1),
inopgrable (2),
needs-commissioning (3) }
local-detail BITSTRING SIZE( 0..128)
--le ¢ontenu de type BIT STRING est vide si le détail‘local n’est pas utilisé --
}
1) «State change allowed» (valeur 0 pou”UNSIGNED-8):
tous les services de Sub-MMS sopt autorisés.
2) «Np state change allowed» (Valeur 1 pour UNSIGNED-8):
les|services suivants sont(autorisés.
Initiate,
Concludp,
Abort,
Status,
Identify.
Read
Get Alarm . Summary

Get Name List
Get Domain Attributes
Get Program Invocation Attributes

Get Vari
Get Vari
Get Eve

able Access Attributes
able List Attributes
nt Condition Attributes

5.2.4.2.3 Définition du protocole du service non confirmé unsolicited status

— parametres de service.

Unsolici

tedStatus::= StatusResponse

5.2.4.2.4 Définition du protocole du service confirmé identify

— parametres de demande.
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IdentifyRequest: :: = NULL

parameétres de réponse.

IdentifyResponse::= SEQUENCE
vendor's name
model name
revision

VISIBLESTRING,
VISIBLESTRING,
VISIBLESTRING

5.2.4.2.5 Définition du protocole du service confirmé get name list

parameéetres de demande

GetNamelistRequest::= SEQUENCE {
objegt class OBJECTCLASS {
--vplues authorized

hull (0),
Homain (1),

J (2),
ariable (3),
ariable-list (4),
event (5),
DDHeader (6),
Datatype (7).

}

identification

contijque after

paftameétres de réponse.

GetNamgListResponse:: = CHOICE({
list-offID SEQUENEGE {
--sélectipnné si la valeur de la classe d’objets est differente de 0
list-of-identification ListOfObjectld,
-1 si un objet prend en charge la doubletidentification (nom et indice) seul I'indice sera transmis--

npore follows BOOLEAN },
list-oftdescription SEQUENCE
--sélectipnné si la valeur de la classe-d’objets est égale a 0
objec} description CHOICE {

gives the description of the object

domain-description
pi-flescription
valliable-description
vatliable-list-description
evgnt-description
od{header-desctiption
dafa-type-description

GetDomainAttributesResponse
GetPrograminvocationAttributesResponse
GetVariableAccessAttributesResponse
GetVariableListAttributesResponse
GetEventConditionAttributesResponse
GetODHeader/DataTypeAttributesResponse
GetODHeader/DataTypeAttributesResponse

}
BOOLEAN
}

more [folloWs
}
5.2.5 Protocole d’ASE Domain
5.2.5.1 Généralités

Cette section définit les protocoles des services suivants:

1) Del
2) Init

o b~ W

Init

eteDomain,
iateDownloadSequence,

)

)

) DownloadSegment,

) TerminateDownloadSequence,
)

iateUploadSequence,
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oadSegment,

7) TerminateUploadSequence,
8) Get Domain Attributes.

NOTE Le statut d'un «Domain» peut implicitement prendre les valeurs: «predefined/non-existent», «ready» et «in-

use».

— un «domain» peut préexister ou peut étre créé par un service de Sub-MMS.

— un «domain» préexistant peut étre présenté avec ses données totales ou partielles, le reste de ses données peut
étre chargé par les services Sub-MMS.

— le ser
5.2.5.2
- Pa

DeleteD

- Pa

DeleteD
5.2.5.3

- Pa

InitDowr]
dom
list-g

-- le con
shar
dom

}

NOTE
niveau d

Domain
--Pour u
Pour un
--mot d¢
pasg
pass
pass
pasg
pass
pass
pasg

ice Delete Domain peut étre exécuté localement.
Définition du protocole du service delete domain
ramétres de demande.
bmainRequest: = ldentification.
rameétres de réponse.
bmainResponse::= NULL

Définition du protocole du service confirmé,initiate download sequence

ramétres de demande.

loadSequenceRequest::= SEQUENCE{

hin-identification Identificatiof,

f-capabilities SEQUENCE OF OCTETSTRING

tenu peut étre vide (attention: le codage de type SEQUENCE OF continue)

pble BOOLEAN--true for sharable

hin-access-protection DomdinAccessProtection

| e parametre «domain-access-protection» est affecté a I'objet Domain créé par le service. Il carag

e protection de I'objet a I'égard des CLIENTS.

A\ccessProtection::= BITSTRING{

térise le

pass

h service de qualité 1, Iexcontenu de BITSTRING doit étre vide.
service de qualité 2, le’contenu de BITSTRING doit correspondre a la définition suivante--
passe--

word-bit 8 (0),

word-bit 7 (1),

word-bit 6 (2),

word-bit 5 (3),

word-bit 4 (4),

word<bit3 (5),

ward-bit 2 (6),

word-bit 1 (7),

--groupe d'accés--

access-group 8 (8),

access-group 7 (9),

access-group 6 (10),
access-group 5 (11),
access-group 4 (12),
access-group 3 (13),
access-group 2 (14),

access-group 1 (15),
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--protection d’accés a I'objet--
-- la valeur (16) est réservée--

Ug (17),
--Si la valeur du bit = 1 et le client appartient a I'un des groupes spécifiés dans I'attribut «access group», alors
I'objet domain peut étre attaché a une PI par le service Create PI--

Wg (18),
--Si la valeur du bit = 1 et le client appartient a I'un des groupes spécifiés dans I'attribut «access group», I'objet
Domain peut étre téléchargé/supprimé par les services Initiate Download Sequence, Download Segment,
Terminate Download Sequence et Delete Domain--

Rg (19),
--Si la valeur du bit = 1 et le client appartient a I'un des groupes spécifiés dans I'attribut «groupe d'accés»,
alors I'objet Domain peut étre chargé par les services Sequence, Upload Segment et Terminate Upload
Sequence--
-- la valeur (20) est réservée--

u (21),
-'Si d vaicm du IUII. - ‘I Cl iU biiUlIl. d ic ot dC passSt quUib iUIUIII.iun ;1 ildl.l.lii.)ul. du ((}JdbbWUId», diUIb i Objet
Domain peut étre attaché a une Pl par le service Create PI--

V (22),

--Si |a valeur du bit = 1 et le client a donné le mot de passe requis identique a I'attribut «passwordy, I'objet
Domain peut étre téléchargé par les services Initiate Download Sequence, Download Segment; Términate
Dowpload Sequence et Delete Domain--

H (23),
--Si |a valeur du bit = 1 et le client a donné le mot de passe requis identique a I'attribut-«password», I'objet
Domjain peut étre chargé par les services Initiate Upload Sequence, Upload Segment‘et Terminate Uplopd
Seqlience--

--Le$ valeurs (24), (25), (26), (27), (28) sont réservées --
a (29),

--Si |a valeur du bit = 1, tous les clients peuvent attacher I'objet Domain acune”PI par l'intermédiaire du gervice
Credte PI--

a (30),
--Si |a valeur du bit = 1, tous les clients peuvent télécharger/supprimer+{objet Domain par les services lhitiate
Dowpload Sequence, Download Segment, Terminate Download Sequence et Delete Domain--
Ra (31)

--Si |a valeur du bit = 1, tous les clients peuvent alors charger l*objet Domain par les services Initiate Upload
Seqlience, Upload Segment et Terminate Upload Sequence-

Pafamétres de réponse.

InitDqwnloadSequenceResponse::= NULL
Définition du protocole du service confirmé download segment

Paframeétres de demande

DownjoadSegmentRequest:is Identification.

Pafamétres de répohse

DownjoadSegmeéntResponse::= SEQUENCE({

Ipad-data OCTETSTRING,

npore-follow BOOLEAN

--Si |a ¥aledr est «true», cela signifie qu'il y a d'autres segments a télécharger—

Définition du protocole du service confirmé terminate download sequence

Paramétres de demande.

TermDownloadSequenceRequest::= SEQUENCE{
domain-Id Identification,
discard Discard
--le contenu de Discard est vide si le chargement du domaine est effectif, sinon il contient ErrorType
(attention: le codage de la longueur continue tant que le contenu de Discard est vide) voir 5.2.3.1.11.

Paramétres de réponse.
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TermDownloadSequenceResponse::= NULL

Définition du protocole du service confirmé initiate upload sequence

convient
(la valel
I'Index d
charge ¢

5.2.5.4 Définition du protocole du service confirmé upload-segment

UploadS
--Voir le

«ldentifi

5.2.5.5 Définition dusprotocole du service confirmé terminate upload sequence

Parameétres de demande

Init

UploadSequenceRequest::= Identification.

Paramétres de réponse

Init

ulsm

UploadSequenceResponse::= SEQUENCE({

Index Index,

--1

list-g

--1g

Pa

Pa

Uplg
|

- «t

Pa

Tern
--Vo

«lde

dex releve du type UNSIGNED-16. Si'index est significatif (la valeur de UNSIGNED-16 est =32K-
que la conservation soit poursuivie avec I'ulsm index; si, dans le cas contraire, I'index n’est pas si
r de UNSIGNED-16 est 32K) la conservation doit continuer avec I'identifiant de «domain» (le"Nom

e I'objet Domain). La résolution de la non-ambiguité entre Index de I'objet Domain et ULSM)lnhdex ¢
u serveur.—
f-capabilities SEQUENCE OF OCTETSTRING }

contenu de la liste des capacités peut étre vide (attention: le codage de SEQUENGE OF continue

amétres de demande

egmentRequest ::= Identification

b contraintes ci-dessus du service Initiate Upload Sequence sar I'importance de I'«ldentification».
Cation» correspond soit au nom ou a I'Index de I'objet Bemain ou a 'ULSM Index selon le contexte||
ametres de réponse

adSegmentResponse::= SEQUENCE {

pad-data OctéetString,

hore-follow BOOLEAN
ue» s’il existe d’autres segments a sauvegarder

rametres de demande

inateUploadSequenceRequest::= Identification

r les contraintes du service Initiate Upload Sequence sur I'importance de I'"ldentification".

)il
hnificatif
bu

est a la

htification» correspond soit au nom ou a I'Index de I'objet Domain ou a 'ULSM Index selon le contgxte.--

Pa

AMEres 0 TEPONSEe

TerminateUploadSequenceResponse::= NULL

5.2.5.6 Définition du protocole du service confirmé get domain attributes

Parametres de demande

GetDomainAttributesRequest::= Identification

Paramétres de réponse
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GetDomainAttributesResponse::= SEQUENCE {

list-of-identification SEQUENCE OF IDENTIFICATION
object-class ObjectClass
--Valeur autorisée «Domain»
list-of-capabilities SEQUENCE OF OCTETSTRING,
----le contenu peut étre vide (attention: le codage de SEQUENCE OF continue)--
state DomainState,
predefined BOOLEAN, --true if predefined--
sub-mms-sharable BOOLEAN, --true if sharable--
list-of-pi ListOfObjectld
upload-in-progress UNSIGNED-8,
--nombre de chargements en cours--
domain-access-protection DomainAccessProtection
--si I'objet n'est pas protégé, son contenu doit étre vide--
extension OCTETSTRING}
Domain$tate ::= UNSIGNED-8 {

non-existent/predefined (0),

Ipading (1),

ready (2),

im-use (3),

complete (4),

imcomplete (5)

5.2.6 Protocole d’ASE Program Invocation
5.2.6.1 Généralités

Cette gection définit le protocole relatif aux services suivants:

1) CrdatePrograminvocation,

2) DeletePrograminvocation,

3) Start,

4) Stqgp,

5) Resume,

6) Reset,

7) Kill

8) Gef program invocationattributes.

NOTE |Les 7 premiers Services peuvent étre exécutés localement.
5.2.6.2 Définition du protocole du service confirmé create program invocation

— Paramétres de demande

CreatePfograminvocationRequest::= SEQUENCE({

pi-ldentification Identification,
list-of-domains-identification ListOfObjectID,
reusable BOOLEAN,
--«true» pour réutilisable--

pi-access-protection PiAccessProtection
extension OCTETSTRING}

NOTE Le parameétre «pi-access-protection» est affecté a I'objet Pl créé par le service. Il caractérise le niveau de
protection de I'objet a I'égard des CLIENTS.
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PiAcces
--Po

sProtection::= BITSTRING{
ur une qualité du service 1, le contenu de BITSTRING doit étre vide

Pour une qualité du service 2, le contenu de BITSTRING doit correspondre a la définition suivante--
--mot de passe--

password-bit 8 (0),
password-bit 7 (1),
password-bit 6 (2),
password-bit 5 (3),
password-bit 4 (4),
password-bit 3 (5),
password-bit 2 (6),
password-bit 1 (7),
--groupe d’accés--
access-group 8 (8),
access-group 7 (9),
accgss-group © t107;
accgss-group 5 (11),
accgss-group 4 (12),
accgss-group 3 (13),
accdgss-group 2 (14),
accgss-group 1 (15),
--prqtection d’accés a l'objet--
-- lalvaleur (16) est réservée--
Og (17),
--Si |a valeur du bit = 1 et le client appartient a I'un des groupes spécifiés dans I'attribut «access group$», alors
il pept effacer la Pl a 'aide des services Kill, Delete-PI--
Hg (18),
--Si |a valeur du bit = 1 et le client appartient a I'un des groupes spécifiésdans I'attribut «access groupg»,
alorg, il peut arréter I'exécution de la Pl par le service Stop --
S (19),
--Si |a valeur du bit = 1 et le client appartient a I'un des groupes spécifiés dans I'attribut «access groupg»,
alorg, il peut démarrer I'exécution de la Pl par les services Starty/Resume et Reset --
-- lajvaleur (20) est réservée--
O (21),
--Si |a valeur du bit = 1 et le client a fourni un mot de passe\identique a celui de I'attribut «password» il|peut
effager la Pl par les services Kill, Delete-PI--
H (22),
--Si |a valeur du bit = 1 et le client a fourni un mot de ‘passe identique a celui de I'attribut «password», glors, il

peut
g

--Si

peut
--Le
O
--§
I_
--§|

g

I

--§
etR

- Pa
Cred

Le ser

arréter I'exécution de la Pi par le service Stop:-

(23);
a valeur du bit = 1 et le client a fourni un\mot de passe identique a celui de I'attribut «access grouq
démarrer I'exécution de la Pl par les services Start, Resume et Reset--

valeurs (24), (25), (26), (27), (28) sont réservées--

aIa valeur du bit = 1, tous les.¢clients pe(ﬁ\?()a’nt effacer la Pl par les services Kill, Delete-PI--

aIa valeur du bit = 1, tous les clients pe(ﬁ\c/)g’nt arréter I'exécution de la Pl par le service Stop--
alatvaleur du bit = 1/tous les clients pe(tT/()ant démarrer I'exécution de la Pl par les services Start, R|
bset--

}

ametres de réponse

teProgramlnvocationResponse::= Index

», il

esume

pt créé

veur’peut informer le client qu’il accepte d’attribuer I'identifiant proposé a I'objs

en rer

significative (Valeur = 32K).

y !I::”SE U ndex—de [Spe UNSIGNED_IB avec une valeur non

Le serveur peut indiquer au client qu’il attribue a I'objet créé un identifiant du type d’index en
renvoyant dans sa réponse un index avec une valeur significative (Valeur entre 0 et 32K-1);
cet identifiant remplace l'identifiant proposé s’il est du type de l'index, sinon, I'objet créé
prend en charge le nom et I'index comme identifiant.--

5.2.6.3

Définition du protocole du service confirmé delete program invocation

— Parameétres de demande.

DeleteProginvocRequest::= Identification.

— Paramétres de réponse.
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DeleteProglnvocResponse::= NULL

5.2.6.4 Définition du protocole du service confirmé start

— Parameétres de demande

StartRequest::= SEQUENCE{
pi-identification Identification,
execution-argument OCTETSTRING }
--le contenu d'execution argument peut étre vide--

— Parameétres de réponse

61158-6-7 © CEI:2007

StartRegponmse=NUtt

5.2.6.5 Définition du protocole du service confirmé stop

— Parameétres de demande

StopReduest::= Identification

— Pafameétres de réponse

StopRegponse::= NULL

5.2.6.6 Définition du protocole du service confirméfdesume

— Parameétres de demande

ResfimeRequest::= SEQUENCE{

i-identification Identification,
¢xecution-argument OCTETSTRING}
--le ¢ontenu d’execution argument peut étre vides-

— Pafameétres de réponse

Res@ime Response::= NULL

5.2.6.7 Définition du protocole du service confirmé reset

— Parameétres de demande

Res¢tRequest::= Identification

— Pafametres-de réponse

Res¢tResponse::= NULL

5.2.6.8 Définition du protocole du service confirmé kill

— Parameétres de demande

KillRequest::= Identification

— Parameétres de réponse

KillResponse::= NULL

5.2.6.9 Définition du protocole du service confirmé get program invocation

attributes

— Parameétres de demande


https://iecnorm.com/api/?name=560051140f57378990128d0f004e0077

61158-6-7 © CEI:2007 - 227 -

GetProgramlnvocationAttributesRequest:: = Identification

— Parameétres de réponse

GetPrograminvocationAttributesResponse::= SEQUENCE

list-of-identification SEQUENCE OF Identification
object-class ObjectClass —Valeur autorisée «Pl»--
pi-state PlState
list-of-domain-id ListOfObjedtid
sub-mms-deletable BOOLEAN, --«true» si effagable
reusable BOOLEAN, --«true» si réutilisable
execution-argument OCTETSTRING,
--le contenu d’OCTETSTRING peut étre vide, sinon il convient qu’il contienne la derniére valeur fournie par le
servige-Start-ot-RestH cEetié-avee-5He6es
pi-a¢cess-protection PlAccessProtection
--il convient que le contenu soit vide si I'objet n'est pas protége
tension OCTETSTRING }
PISTATE::= UNSIGNED-8 {
on-existent (0)
nrunnable (1)
idle (2)
unning (3)
gtopped (4)
gtarting (5),
$topping (6)
:Iesuming (7)
esetting (8)

5.2.7 Protocole d’ASE Variable
5.2.7.1 Résumé
Cette gection définit les parameétres de service suivants:

) Regd (une variable-list),
)

N =

Wrlte (une variable-list),

w

) InfgrmationReport (une variable-list),

N

) DefineVariableList (uaevariable-list),

a

) DeleteVariableList (une variable-list),

()]

) Gef Variable Access Attributes (une variable),
7) Get Variable List Attributes (une variable-list).

5.2.7.2 Définitions communes

La production suivanie est ulilisée par les services Read (sans résuliat), Write et Information Report--

VariableDescription::= CHOICE {
variable_list [0] IMPLICIT Identification,
list of variables [1] IMPLICIT SEQUENCE OF VariableAccessDescription

--La production suivante est uniquement utilisée par le service Read (avec résultat)--

VariableDescriptionWithType::= CHOICE {
variable_list [2] IMPLICIT ldentification,
list of variables [3] IMPLICIT SEQUENCE OF VariableAccessDescription

--La production suivante est utilisée par les services Read, Write et Information Report. Elle permet un acces
global ou partiel a des variables identifiés par leur index ou leur nom--
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VariableAccessDescription::= CHOICE {
--choix d’acces global

object-index UNSIGNED-16 (0..32K-1),
object-name CHOICE {
undefined-length-name [0] IMPLICIT OCTETSTRING SIZE (0.32),
CS-fixed-length-name [5] IMPLICIT OCTETSTRING SIZE (X)-- voir note 1
--choix d’acces partiel
--liste de sélection des comp/élém [(n=1) th level nesting]
object-index/list-of-selection [1] IMPLICIT SEQUENCE {
object-index UNSIGNED-16 (0..32K-1),
list-of-selection [0] IMPLICIT Selections b
object-name/list-of-selection CHOICE {
undefined-length-name/list-of-selection [2] IMPLICIT SEQUENCE {
un 'cl’illcd-icngti|-||a|||c OCTETSTRING SIZE+(0-32);
listtof-selection [0] IMPLICIT Selections }
cs-fiked-length-name/list-of-selection [6] IMPLICIT SEQUENCE 1
csH{fixed-length-name OCTETSTRING SIZE (X)—voir note 1
listfof-selection [0] IMPLICIT Selection }
--ong-comp/elem-selection [1 st level nesting]
objeft-index/one-selection [3] IMPLICIT SEQUENCE {
object-index UNSIGNED-16 (0..32K-1),
ong-selection UNSIGNED-16 }
objeft-name-one-selection CHOICE {
undgfined-length-name/one-selection [4] IMPLICIT SEQUENCE
undlefined-length-name OCTETSTRING SIZE (02,32,
ong-selection UNSIGNED-16 i
cs-fiked-length-name/one-selection [7] IMPLICIT SEQUENCE I3
csH{fixed-length-name OCTETSTRING ‘SIZE (X)—voir note 1
one-selection
UNSIGNED-16 }
}
}
NOTE 1| CS-fixed-length-name ne peut étre utilisé-que si les Normes d'Accompagnements ont défini une |valeur a
X (X = 3R). Dans ce cas, la longueur dOCTETSTRING SIZE (X) n’est plus codée.
Selectiops::= SEQUENCE {
alternate access SEQUENCE OF {--le numéro de I'index doit étre = 0.--
sucdessive deeper comp/elem index UNSIGNED-16
}
accgss CHOICE {
lisfjof comp/elem index [0] IMPLICIT SEQUENCE OF UNSIGNED-16
rarljge of elements [1] IMPLICIT SEQUENCE {
start element index UNSIGNED-16
humber of elements UNSIGNED-16
}
}
}
NOTE 2| Un\tableau est composé de plusieurs éléments. Chaque élément peut étre de type simple, tahleau ou
structur¢.“"Chaque élément est identifié par un index de type UNSIGNED-16. Le premier élément est idertifié par
un inde ac vdieul U, 1e ueuxielne dvel Id vdleul T, elC. Ld bUlleUbiliUll O U (goledau est suppoUsSeEe elre connue de
tous les clients.

NOTE 3 Une structure est composée de plusieurs champs. Chaque champ peut étre de type simple, tableau ou
structure. Chaque champ est identifié par un index de type UNSIGNED-16. Aucune régle n'est imposée aux valeurs
a attribuer aux identificateurs de champ. La composition d'une structure et les valeurs des identificateurs de champ
sont supposées étre connues de tous les clients.

5.2.7.3

Définition du protocole du service confirmé read

— Parameétres de demande
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ReadRequest::= CHOICE {
without result variable access specification VariableDescription ,
--Ce choix indique une liste de variables a lire. Il indique également que la réponse ne doit pas contenir
les descripteurs des types de valeurs lues--
with result variable access specification VariableDescriptionWithType
--Ce choix indique une liste de variables a lire. Il indique également que la réponse doit contenir les
descripteurs du type des variables--

!
— Paramétres de réponse.

-- La procédure de lecture pour une variable exécutée avec succés entraine le retour de la valeur de la
variable. Un échec de la procédure de lecture pour une variable entraine le retour de la valeur ErrorType--

ReadResponse::= SEQUENCE {

ligt-of-access-result CIstOTAccessResul,
--ListOfAccessResult est du type BITSTRING. Bit (0) est attribué a la premiére variable lue} Bit (1) a
la deuxieme variable lue et ainsi de suite. Pour chaque variable lue, le bit qui lui est attribué jindique
si I'opération de lecture a été exécutée avec succés ou a échoué. Un bit mis a 0 indique‘que|la
tentative de lecture a échoué--

list-of-Type-Data-Specif. ListOfObjectType,

--ListOfObjectType ne contient aucun descripteur si la demande ne nécessite pas' leur restitu
Dans d'autres cas, il est composé de descripteurs des variables de lecture: Sila lecture d'unp
variable est exécutée avec succes, il convient que le descripteur indiquepetype de la valeur|lue. Au
contraire, si elle se termine par un échec, il convient que le descripteurindique le type de la yaleur
ErrorType.
Si toutes les lectures des variables sont exécutées avec succes, €t que les valeurs lues sont|du
méme type, ListOfObjectType peut alors contenir un descripteutunique qui décrit le type en
question. Les types autorisés sont ceux spécifiés par « TypeBRataSpecification» (voir la sectioh
5.2.3.1.11)--

list-of-Data-value ListOfObjectValue
--Le contenu de ListOfObjectValue est composé des dohnées des variables lues. Ces donnégs sont
juxtaposées. Si la lecture d'une variable est exécutée avec succeés, il convient que les donnéps
soient de la valeur lue. (voir 5.2.3.1.12 «Valeur dé.données» pour les différentes valeurs poskibles).
Si la lecture d'une variable se termine par un échec, les données doivent indiquer la valeur
ErrorType. (voir 5.2.3.1.10)--

on.

}
5.2.7.4 Définition du protocole du service confirmé write

— Paframeétres de demande.

WriteRequest::= SEQUENCE{

viriables access specification VariableDescription,

--VariableDescription indiquée une liste d’identifiants d’objets de classe variable ou un identifiant {i’objets

de classe variable-list (liste de variables)--

list-of-Type-Data-Specife. ListOfObjectType,

-Le contenu de ListOf@bjectType a pu étre exempt de descripteur de type.
Si non, il convient qu'il contienne le descripteur de chacune des valeurs des variables a écrirp.
S'il contient un seul descripteur, cela signifie que les valeurs des variables a écrire sont toutgs du
type indiqué par le descripteur. Les types autorisés sont ceux spécifiés par «TypeDataSpecification»
(voir-5273.1.11)--

list-of-Data-Value ListOfObjectValue}

--Le€ontenu de ListOfObjectValue doit correspondre aux valeurs des variables a écrire. Ces val¢urs

sont juxtaposées. Les valeurs autorisées sont celles spécifiées par «Data Value» (voir 5.2.3.1.2)t-

— Patametres de réponse

WriteResponse::= SEQUENCE {

list-of-access-result ListOfAccessResult,
--ListOfAccessResult est du type BITSTRING. Le bit (0) est attribué a la premiére variable écrite, le bit
(1) est attribué a la deuxiéme variable écrite et ainsi de suite. Pour chaque variable écrite, le bit qui lui
est attribué indique si I'opération d'écriture a été exécutée avec succés ou a échoué. Un bit mis a 0
indique que l'opération d'écriture a échoué--

list-of-ErrorType ListOfErrorType
--ListOfErrorType ne contient aucune valeur si toutes les opérations d'écriture des variables ont été
exécutées avec succes. Si non, il contient la juxtaposition des valeurs ErrorType de toutes les écritures
de variables qui se sont terminées par un échec. Il convient que la premiére valeur corresponde au
premier échec, la deuxiéme au deuxiéme échec et ainsi de suite (pour la valeur ErrorType Voir
5.2.3.1.10)--

}
5.2.7.5 Définition du protocole du service non confirmé information report

— Parameétres de demande
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InformationReportRequest::= SEQUENCE{

local detail OCTETSTRING,
--le contenu de TOCTETSTRING peut étre vide--
variable access specification VariablesDescription,

--VariableDescription indique une liste des identifiants d’objets de classe variable ou un identifiant
d'objet de classe variable-list (liste de variables) dont les valeurs sont fournies dans le parameétre
ListOfObjectValue--

list-of-Type-Data-Specif. ListOfObjectType,

--le contenu de ListOfObjectType pouvait étre vide.
Autrement, il est composé de descripteurs des valeurs présentes dans le parametre ListOfObjectValue.
S'il contient un seul descripteur, cela signifie que toutes les valeurs du parametre «ListOfObjectValue»
sont du méme type. Les types autorisés sont ceux spécifiés par « TypeDataSpecification» a I'exception
de type d'erreur (voir 5.2.3.1.10)--

list-of-Data-Value ListOfObjectValue }

==l e contenu de | istOfObjectValue est compaosé des données des variables identifiées par le parameétre
«VariablesDescription». Ces données sont juxtaposées. Les valeurs autorisées sont celles spécifiées
par «Valeur de Données» (voir 5.2.3.1.11)--

5.2.7.6 Définition du protocole du service confirmé define variable list

— Parameétres de demande

DefipeVariableListRequest::= SEQUENCE({

proposed-Var-list-ldentification Identification,

--I'identifiant proposé peut étre un nom ou un Index.--
list-of-var-ldentification SEQUENCE OF Identification
--Les identifiants des variables (pas de liste de variables) a attach€r/a la liste de variables créép--
Ariable-list access protection VariableListAccessProtection,

extension OCTETSTRING

--permet de caractériser le type d'utilisateur, I'extension, et¢.--
}
Révisigpn:

e Le paramétre «variable-list access protection» est attribué a l'objet créé Variablg-list. |l
carnactérise le niveau de protection de I'objet a I'égard des CLIENTS.
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VarListAccessProtection ::= BITSTRING{
--pour un service de qualité 1, il convient que le contenu de BITSTRING soit vide.
Pour un service de qualité 2, il convient que le contenu de BITSTRING corresponde a la définition suivante--

--mot de passe--
password-bit 8,

password-bit 7 (1),
password-bit 6 (2),
password-bit 5 (3),
password-bit 4 (4),
password-bit 3 (5),
password-bit 2 (6),
password-bit 1 (7),
--groupe d’acces--

access-group 8 (8),
accgss-group T 12D
accqss-group 6 (10),
accgss-group 5 (11),
accdqss-group 4 (12),
accqss-group 3 (13),
accgss-group 2 (14),
accqgss-group 1 (15),

--prdtection de 'accés a I'objet--

-- lalvaleur (16) est réservée--

Dg (17),
--Si |a valeur du bit = 1 et le client posséde les droits requis «access group»; il,peut effacer I'objet Varigble-list
a I’alde du service Delete Variable-list--

Wg (18),
--Si |a valeur du bit = 1 et le client posséde les droits requis «access group», il peut écrire dans les varijables
attaghées a la variable -list a I'aide du service Write (variable-list) #
Rg (19),

--Si |a valeur du bit = 1 et le client posséde les droits requis «a@¢cess groupy, il peut lire les variables aftachées
a la pariable-list a 'aide du service Read (Variable-list)--
-- lajvaleur (20) est réservée--

D (21),

--Si |a valeur du bit = 1 et le client posséde le droit requis «passwordy, il peut effacer I'objet variable-ligt a
I'aidg du service Delete variable-list--

w (22),
--Si |a valeur du bit = 1 et le client posséde les@roits requis «password», il peut écrire dans les variablgs
attaghées a la variable -list a I'aide du servicé, Write (Variable-list) --
R (23),

--Si |a valeur du bit = 1 et le client posséde’le droit requis «access groupy, il peut lire les variables attaghées a
la vgriable-list a I'aide du service Read(variable-list)--
--Le$ valeurs (24), (25), (26), (27),(28) sont réservées--

Da (29),

--Si |a valeur du bit = 1, tous_les clients peuvent effacer I'objet variable list a 'aide du service Delete vafiable-
list-1

Wa (30),

--Si |a valeur du bit = 1, tous les clients peuvent écrire dans les variables attachées a la variable-list a l|aide du
serv|ce Write (Variable-list) --

Ra (31)
--Si |a valeur duhit= 1, tous les clients peuvent lire les variables attachées a la variable-list par I'intermédiaire
du service Read(Variable-list)--

— Pafametres de réponse

DefineVariableListResponse::= Index

Le serveur peut indiquer au client qu'il accepte d'attribuer l'identifiant proposé a I'objet créé
en renvoyant dans sa réponse un index ayant une valeur non significative (Valeur = 32K).

Le serveur peut indiquer au client qu’il attribue a I'objet créé un identifiant du type d’index a
I'objet créé en renvoyant dans sa réponse un index avec une valeur significative (Valeur entre
0 et 32K-1); cet identifiant remplace l'identifiant proposé s’il est du type de l'index, sinon,
I'objet créé prend en charge le nom et I'index comme identifiant.--

5.2.7.7 Définition du protocole du service confirmé delete variable list

— Parameétres de demande.

DeleteVariableListRequest::= Identification.
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Il convient qu’"ldentification" soit l'identifiant de I'objet créé variable-list. Le type
d'identification d'origine peut étre un Nom, ou un Index ou les deux. Voir les explications
données par le service DEFINE VARIABLE-LIST.--

— Parameétres de réponse.

DeleteVariableListResponse::= NULL

5.2.7.8 Définition du protocole du service confirmé get variable access attributes

— Parametres de demande.

GetVariableAccessAtiributesRequest::= Tdentification.

— Pafameétres de réponse.

GetVariableAccessAttributesResponse::= SEQUENCE

list-of-identification SEQUENCE OF IDENTIFICATION
dbject-class Object-Class

--Valeur autorisée «variable»--
type data description TypeDataSpecification,
viriableaccessprotection VariableAccessProtection
extensionOCTETSTRING }

VariableAccessProtection ::= BITSTRING{
--lg contenu doit étre vide si I'objet n'est pas protégé, sinon, il convient qu’il contienne les information$
défirjies ci-dessous--

--mgdt de passe--

pasgword-bit 8 (0),
pasgword-bit 7 (1),
pasgword-bit 6 (2),
pasgword-bit 5 (3),
pasgword-bit 4 (4),
pasgword-bit 3 (5),
pasgword-bit 2 (6),
pasgqword-bit 1 (7),
--grqupe d’acces--

accgss-group 8 (8),
accdgss-group 7 (9),
accgss-group 6 (10),
accgss-group 5 (11),
accqss-group 4 (12),
accgss-group 3 (13),
accgss-group 2 (14),
accdgss-group 1 (15),

--prdtection de 'acees a I'objet--
--valleurs (16), (1/7)-réservées--
Wg (18),
--Si |a valeurdu bit = 1 et le client appartient a I'un des groupes spécifiés dans |'attribut «group accessy, il peut
écrire dans la variable a I'aide du service Write (variable) --
Rg (19),

--Si |a_valeur du bit = 1 et le client appartient a I'un des groupes spécifiés dans |'attribut «access groupy, il peut
lire la variable a I'aide du service Read (Variable)--

-- valeurs (20), (21) sont réservées--
W

(22),

--Si la valeur du bit = 1 et le client posséde les droits requis «passwordy, il peut écrire dans la variable a I'aide
du service Write (variable) --

R (23),

--Si la valeur du bit = 1 et le client posséde les droits requis «group access», il peut lire le contenu de la
variable a I'aide du service Read (Variable) --

--Les valeurs (24), (25), (26), (27), (28), (29) sont réservées --

Wa (30),
--Si la valeur du bit = 1, tous les clients peuvent écrire dans la variable a I'aide du service Write (variable) -
Ra (31)

--Si la valeur du bit = 1, tous les clients peuvent lire la variable a I’'aide du service Read (Variable)--
extension OCTETSTRING}
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5.2.7.9 Définition du protocole du service confirmé get variable list attributes

— Parameétres de demande.

GetVariableListAttributesRequest::= Identification.

— Paramétres de réponse.

GetVariableListAttributesResponse::= SEQUENCE

list-of-identification SEQUENCE OF IDENTIFICATION
object-class ObjectClass

sub-mms-deletable BOOLEAN, --true if deletable
list-of-variable ListOfObjectID
varigble-list-access-protection VariableListAccessProtection

--il convient que le contenu soit vide si I'objet n'est pas protégé.--

extehsion OCTETSTRING }

Variable|.istAccessProtection ::= BITSTRING{
--lg contenu doit étre vide si I'objet n'est pas protégé, sinon, il convient qu’il contienne les information$
définjies ci-dessous--

--mgdt de passe--

pasgword-bit 8 (0),
pasgword-bit 7 (1),
pasgword-bit 6 (2),
pasgword-bit 5 (3),
pasgword-bit 4 (4),
pasgword-bit 3 (5),
pasgword-bit 2 (6),
pasgqword-bit 1 (7),
--grqupe d’'acces--

accqss-group 8 (8),
accgss-group 7 (9),
accqss-group 6 (10),
accgss-group 5 (11),
accgss-group 4 (12),
accgss-group 3 (13),
accgss-group 2 (14),
accqgss-group 1 (15),

--prdtection de 'accés a l'objet--

-- lajvaleur (16) est réservée--

Dg (17)
--Si |a valeur du bit = 1 et le client appartient a I'un des groupes spécifiés dans I'attribut «Access Groupjs»,
alorg il peut effacer I'objet Variabje=List a I'aide du service Delete Variable-List--
Wg (18),

--Si |a valeur du bit = 1 et le client appartient a I'un des groupes spécifiés dans I'attribut «Access Groupis»,
alorg il peut écrire dans la variable a I'aide du service Write (Variable-List) --
Rg (19),

--Si |a valeur du bit = 1 et Te client appartient a I'un des groupes spécifiés dans I'attribut «Access Groups»,
alorg il peut lire la variable a I'aide du service Read (Variable-List)--

-- lalvaleur (20) est\réservée--

D (21)

--Si |a valeundu.bit = 1 et le client a donné un mot de passe identique a celui spécifié dans I'attribut
«Pagsword»y il' peut effacer I'objet Variable-List a 'aide du service Delete Variable-List--

W (22),

--Si |awvaléur du bit = 1 et le client a donné un mot de passe identique a celui spécifié dans I'attribut
«Passwordr—itpett-éeriredanstavariabte—ataidediservice-Write(Vartabte-tist:-

R (23),

--Si la valeur du bit = 1 et le client a donné un mot de passe identique a celui spécifié dans I'attribut
«Passwordy, il peut lire la variable a I'aide du service Read (Variable-List)--

--Les valeurs (24), (25), (26), (27), (28) sont réservées--

Da (29)

--Si la valeur du bit = 1, tous les clients peuvent effacer I'objet Variable-List a 'aide du service Delete Variable-
List--

Wa (30),

--Si la valeur du bit = 1, tous les clients peuvent écrire dans la variable a I'aide du service Write (Variable list) -
Ra (31)

--Si la valeur du bit = 1, tous les clients peuvent lire la variable a I’'aide du service Read (Variable list)--

}
5.2.8 Protocole d’ASE Event

5.2.8.1 Généralités

Cette section définit le protocole pour les services suivants:
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1) Event Notification,

2) Acknowledge Event Notification,
3) Alter Event Condition Monitoring,
4) Get Alarm Summary,

5) Get Event Condition Attributes

5.2.8.2 Définition du protocole du service non confirmé event notification

— Parameétres de demande.

EventNdtification::= SEQUENCE {

common-information Commoninformation

list-gf-event-ldentification ListOfObjectld,

list-gf-event-message-description SEQUENCE OF TypeDataSpecification
-iINOTE

Le parametre "list-of-event-message-description"” donne la liste des descripteurs,des attributs
EventMessage» des objets énumérés dans le paramétre ListOfObjectld. Cette liste pourrait étre réduite a
ERO descripteur. Chaque TypeDataSpecification décrit le type d’EventMessage.

haque «Event Message» est une structure ayant un ou plusieurs champs. en-fonction du type de I'gbjet
vent.

Q0O N A |

)]

elon le type de I'objet, la description d'un «EventMessage» doit étre ¢elui d'une structure ayant:

g) soit uniquement un seul champ:

ce champ décrit Event Data. Les types autorisés sont ceux‘définis par TypeDataSpecification a I'eXception
‘error type.

[o}

bl) soit deux champs:

le premier champ décrit Event Occurence ID. Le type autorisé est OCTETSTRING SIZE(2).

le second champ décrit Event Data. Les types autorisés sont ceux définis par TypeDataSpecificatign a
I'exception d’error type.

b)) soit trois champs:

le premier champ décrit Event Statet ke type autorisé est BITSTRING-16.

le deuxiéme champ décrit Event(Qccurence ID. Le type autorisé est OCTETSTRING SIZE(2).

le troisieme champ décrit Event Data. Les types autorisés sont ceux définis par TypeDataSpecificafion a
I'exception d’error type.

gi tous les attributs «EventMessage» sont du méme type, la liste pourrait étre réduite a un seul desgripteur
«Event Message»-

list-gf-event-message-value OCTETSTRING
-{Ce parameéiré contient la juxtaposition des valeurs d’EventMessage.
NOTE

Hn fonetion du type d'objet, la valeur d'un «EventMessage» comprend:

) uh-seul-champ-
7 g

ce champ donne la valeur Event Data. Les valeurs autorisées sont celles définies par Valeur de Données
(voir 5.2.3.1.12).

b) ou deux champs:
- le premier donne la valeur d’Event Occurence ID. La valeur autorisée est OCTETSTRING-2,

- Le second donne la valeur d’Event Data. Les valeurs autorisées sont celles définies par Valeur de
Données (voir 5.2.3.1.2),

b) ou trois champs:
- le premier donne la valeur d’Event State. La valeur autorisée est BITSTRING-16,
- le deuxiéme donne la valeur d’Event Occurence ID. La valeur autorisée est OCTETSTRING-2,

- le troisieme donne la valeur d’Event Data. Les valeurs autorisées sont celles définies par Valeur de
Données (voir 5.2.3.1.12).--

Commonlinformation::= OCTETSTRING

--Le contenu d’OCTETSTRING est composé de la juxtaposition ordonnée des informations suivantes:
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1- la valeur de la premiére information est de type BITSTRING-16 et représente «Event Type». Cette
information obligatoire, indique le type d'objets event dont un événement est inclus dans la notification.

2- la valeur de la deuxiéme information est de type OCTETSTRING-2 et représente
«EventTransactionOccurencelD».

3- la valeur de la troisiéme information, facultative, est connue de I'utilisateur; elle occupe le reste des
octets du contenu d’OCTETSTRING.--

EventType ::= BITSTRING-16 {
common event detection support (0), --pris en charge si la valeur est 1.
acknowledge action support (1), --pris en charge si la valeur est 1
enable action support (2), --pris en charge si la valeur est 1
C.S/User action support (3 a n) —a définir par les C.S/I’'Utilisateur
}

EventTransactionOccurencelD === OCTETSTRING-2
--la $émantique est une initiative locale; elle doit étre décrite dans la déclaration PICS.--

5.2.8.3 Définition du protocole du service confirmé acknowledge event notification
— Pafamétres de demande
Ce selvice permet I'acquittement de plusieurs objets événements.(t’acquittement d’'up objet

est effectué en mettant de force I'attribut de I'objet Ack State a la(valeur: True (Vrai)..L'gttribut
«Ack Jtate» est un composant de I'attribut «Event State».--

AcknjowledgeEventNotificationRequest::= SEQUENCE {
list of event identification ListOfObjectld
list of event occurence ID type
description SEQUENCE ‘OF TypeDataSpecification

--Le nombre de TypeDataSpecification peut étre nul_guand les types sont implicitement connus. |La
description de chaque TypeDataSpecification doit étre de type OCTETSTRING-2. Etant donné que tous
les descripteurs de type sont identiques, il est(possible de réduire la liste a un seul descripteur--
list of event occurence Id value OCTETSTRING

--Le contenu OCTET STRING est composé de la juxtaposition ordonnée des valeurs
«EventOccurrencelD». Chacune de ces \Valeurs est de type OCTETSTRING-2--

— Pafameétres de réponse

AcknpowledgeEventNotificationResponse::= SEQUENCE {
list-of-access-result ListOfAccessResult,
--ListOfAccessResult.est de type BITSTRING. Le bit (0) est attribué au premier objet acquitté, le|bit (1)
est attribué au deyxieme objet acquitté et ainsi de suite. Pour chaque objet acquitté, le bit qui luj est
attribué indique(si I'opération d'acquittement a été exécutée avec succés ou s’est terminée par up
échec. Le bitpositionné a 0 signifie que I'acquittement est un échec.
list-of-ErrorType ListOfErrorType

--le contentde ListOfErrorType est vide si tous les acquittements ont été effectués avec succés|sinon il
contient la juxtaposition des valeurs ErrorType de tous les acquittements qui se sont terminés pgr un
échec—=La premiére valeur correspond au premier échec, la deuxieme valeur correspond au deuxiéme
échet et ainsi de suite. Les valeurs autorisées Error Type sont celles définies en 5.2.3.1.10--

5.2.8.4 Définition du protocole du service confirmé alter event condition monitoring

— Parameétres de demande

Ce service permet de modifier les attributs d’Enable State ou d’Extension States de plusieurs
objets event. Ces attributs sont des composants de l'attribut «Event State». La C.S ou
l'utilisateur peuvent définir d'autres actions.

La modification d'un attribut «Event State» peut entrainer une nouvelle notification des
événements du méme objet. Le présent document n'indique ni comment ni quand cette
nouvelle notification aura lieu--
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AlterEventConditionMonitoringRequest::= SEQUENCE

list of event state action ID SEQUENCE OF EventStatePathAccess
-- Ce paramétre indique la liste des attributs Event State a modifier. Pour chaque modification, elle
indique l'identification de I'objet suivie par la ligne de I'action. Voir ci-dessous la description
d’EventState avec les actions possibles--

list of event state description SEQUENCE OF TypeDataSpecification
--Le nombre de TypeDataSpecification peut étre nul quand les types sont implicitement connus. La
description de chaque «Event State» effectuée par TypeDataSpecification, doit étre de type
OCTETSTRING-16. Lorsque tous les descripteurs de type sont identiques, il est possible de réduire la
liste a un seul descripteur--

list of event state value OCTETSTRING
--Le contenu I’OCTET STRING est composé de la juxtaposition ordonnée des valeurs «EventState».
Chaque valeur Event State est représentée par une valeur de type BITSTRING-16 avec les contraintes
suivantes: les bits n’appartenant pas a I'action attendue doivent étre mis de force a 0. Voir ci-dessous la
définition des actions d’«Event State»--

EventStatePathAccess::= CHOICE
¢vent-index/action-path-description [3] IMPLICIT SEQUENCE

event-index UNSIGNED-16 (0 . .. 32K-1),
action-rank ActionRanK 1,
¢vent-name/action-path-description CHOICE {
undefined-length-name [4] IMPLICIT SEQUENCE
event-name OCTETSTRING SIZE (0..32),
action-rank ActionRank }
cs-defined-length-name [7] IMPLICITE SEQUENCE {
event-name OCTETSTRING SIZE (X),
action-rank ActionRank }

NOTE [CS-defined-length-name ne peut étre utilisé que si les Normes, d’Accompagnement ont défini la vdleur X <
32. Dan$ ce cas, la longueur dOCTETSTRING SIZE (X), n’est plus €odée. (Voir le codage dans I'Annexe 1D.A).

ActignRank::= UNSIGNED-16 {
rank O (0), --valeur réservée
rank 1 (1), --validationfinvalidation
rank 2 to n (2) a (n),~action utilisateur/CS
}
EventState::= BITSTRING-16 {
acknowledgement (@), --true si I'objet est acquitté
vplidation (1), --true si I'objet est validé
elxtension-state (2) a (p), --I'utilisateur ou les CS peu(ven)t rallonger la liste fles
actions.

Dang ce but, nous recommandons.'d'une part de briser les bits de 2 a p en n ensembles ordonnés, chacpun
inclyant 1 ou plusieurs bits et, d'aufre part, d’affecter a chaque ensemble une action de rang 2 a n--

— Pafameétres de réponse

AltejEventConditionMonitoringResponse::= SEQUENCE {
list-of-access-resuit ListOfAccessResult,
--ListOfAccessResult est du type BITSTRING. Le bit (0) est attribué au premier objet modifié, le bit (1)
est attribbe au deuxieéme objet modifié et ainsi de suite. Pour chaque objet modifié, le bit qui lui ¢st
attribué’indique si I'opération de modification a été exécutée avec succés ou s’est terminée par gn
échec: Un bit positionné a 0 signifie que la modification s’est terminée par un échec--

ist=of-ErrorType ListOfErrorType
--le contenu de ListOfErrorType est vide si toutes les modifications ont été exécutées avec succes,
sinon il contient la juxtaposition des valeurs ErrorType de toutes les modifications qui se sont terminées
par un échec. La premiére valeur doit correspondre au premier échec, la deuxieme valeur doit
correspondre au deuxiéme échec et ainsi de suite. Les valeurs autorisées pour Error Type sont celles
définies en 5.2.3.1.10-

1
5.2.8.5 Définition du protocole du service confirmé get alarm summary

— Parametres de demande.

GetAlarmSummaryRequest::= CHOICE {
without result events access [1] IMPLICIT ListOfObjectID ,
--Ce choix indique une liste d'objets event dont I'attribut Event_Message doit étre lu. Il indique
également que la réponse ne doit pas contenir des descripteurs du type de valeurs lues--
with result events access [3] IMPLICIT ListOfObjectID
--Ce choix indique une liste d'objets event dont I'attribut Event_Message doit étre lu. Il indique
également que la réponse doit contenir les descripteurs du type de valeurs lues--
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— Parameétres de réponse.

-- La procédure de lecture pour un attribut Event_Message exécuté avec succeés entraine le
retour de sa valeur. Un échec de la procédure de lecture d’un attribut Event_Message
entraine le retour de la valeur ErrorType--

GetAlarmSummaryResponse::= SEQUENCE {
list-of-access-result ListOfAccessResult,
--ListOfAccessResult est du type BITSTRING. Le bit (0) est attribué au premier attribut lu, le bit (1) est
attribué au deuxiéme attribut lu et ainsi de suite. Pour chaque attribut lu, le bit qui lui est attribué indique
si I'opération de lecture a été exécutée avec succés ou s’est terminée par un échec. Un bit positionné a
0 signifie que la lecture est un échec--
list-of-event-message-description SEQUENCE OF TypeDataSpecification --voir note 1--

OCTETSTDINC PPN TI-V-X 7N ]

|| 1 £ yant-maecc oo ol
|5t Y-SR ag ot

NOTE 1| Ce paramétre contient une liste de descripteurs. Cette liste pourrait étre réduite & ZERO descripfeur si la
demandg n'exige pas les types de descripteur. Chaque TypeDataSpecification décrit soit un(type d’EventMessage
si l'opérption de lecture a été un succes, soit un Type d’Erreur si les opérations de lecture ont été un échec. Si
toutes I¢s opérations de lecture ont été réalisées avec succés et les descripteurs étaiént-du méme typej la liste
pourrait |étre réduite a un seul descripteur d’Event Message.

NOTE 2| Selon le type de I'objet, le descripteur «kEventMessage» doit étre celuird’une structure ayant:
a) so|t uniquement un seul champ:

- £e champ décrit le type Event Data. Les types autorisés sont ceux définis par TypeDataSpecification a
I'exception du type d'erreur.

b) so|t deux champs:
- |e premier champ décrit 'Event Occurence ID. Letype autorisé est OCTETSTRING SIZE-2,

- |le second champ décrit le Type Evént Data. Les types autorisés sont ceux définis par
TypeDataSpecification a I'exception du type @'erreur.

b) so|t trois champs:
- |p premier champ décrit le type .-E¥ent State. Le type autorisé est BITSTRING-16,
- Ip premier champ décrit le type’d’Event Occurence ID. Le type autorisé est OCTETSTRING SIZE-2,

- I troisiéme décrit le type*d’Event Data. Les types autorisés sont ceux décrits par TypeDataSpecification a
I'gxception du type d'erceur.--

Ce parafnetre contientda\juxtaposition des valeurs Event Message ou Error Type.

Chaque|opération de lecture effectuée avec succés rétablit la valeur d’Event Message. Chaque opérption de
lecture qui s’est-terminée par un échec rétablit la valeur d’Error Type.

o faon HP-U~~ AR TVT=Y a Lahbi | IWE-N PR T0- LIRS Evaonthl Eh manraond.
NOTE 3l-En-ferectiondutype—detobjetta—vratevrdur«EventMessagereomprend:
a) soit uniquement un seul champ:

- ce champ donne la valeur d’Event Data. Les valeurs autorisées sont celles définies par Valeur de Données
(voir 8.1.10.2).

b) soit deux champs:
- le premier champ donne la valeur d’Event Occurence ID. La valeur autorisée est de type OCTETSTRING-2,

- le second donne la valeur d’Event Data. Les valeurs autorisées sont celles définies par Valeur de Données
(voir 8.1.10.2),

b) soit trois champs:

- le premier champ donne la valeur d’Event State. La valeur autorisée est de type BITSTRING-16.
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- le deuxieme champ donne la valeur d’Event Occurence ID. La valeur autorisée est de type OCTETSTRING-
2,

- le troisieme champ donne la valeur d’Event Data. Les valeurs autorisées sont celles définies par Valeur
de Données (voir 8.1.10.2).--

5.2.8.6 Définition du protocole du service confirmé get event condition attribute

EventAccessProtection ::= BITSTRING {

}

Parameétres de demande.

GetEventConditionAttributesRequest::= Identification

Pafamétres de réponse.

GetBventConditionAttributesResponse::= SEQUENCE {

list-of-identification SEQUENCE OF IDENTIFICATION

object-class ObjectClass --valeur autorisée "Event!=

gvent type EventType
-- Ce parametre indique le type d'objet. Pour la définition d’Event Type, voir |evService Event Not|fication
(voir 8.7.2)--

gvent-message-type-description TypeDataSpecification
-- Ce parametre donne le descripteur d’«Event Message» d'un objet. la réponse du service "Get|Alarm
Summary" (voir 8.7.5) explique en détail comment construire une deseription d’Event Message--

Hvent-access-protection ::= EventAccessProtection
Le contenu de ce paramétre est vide si I'objet n'est pas protégé--

--Le|contenu est vide si I'objet n'est pas protégé, sinon, il deit correspondre a la description suivante.
--mgt de passe--

pasgword bit 8 (0),
pasgword bit 7 1),
pasgword bit 6 (2),
pasgword bit 5 (393
pasgqword bit 4 (4),
pasgword bit 3 (5),
pasgword bit 2 (6),
pasgword bit 1 (7),
--grdqupes d’accés--

accgss group 8 (8),
accdss group 7 (9),
accgss group 6 (10),
accgss group 5 (11),
accqss group 4 (12),
accgss group 3 (13),
accgss group 2 (14),
accqss group 1 (15),
--bit|(16) réserveé

Dg (17),

--si la valeuprest 1 et si le client dispose des droits requis d'accés au groupe il peut valider/invalider et ljre
I'objet & Jaide des services Alter Event Condition Monitoring et Get Alarm Summary--
Wg (18),

--si la valeur est T et sI Te client dispose des drolts requis dacces au groupe Il peut delivrer un acquitiement et
lire 'objet a 'aide des services Acknowledge Event Notification et Get Alarm Summary.--

--bits (19), (20) réservés
D

(21),
--si la valeur est 1 et si le client fournit un mot de passe identique a celui spécifié dans |'attribut «password» , il
peut valider/invalider et lire I'objet a I'aide des services Alter Event Condition Monitoring et Get Alarm
Summary--
W (22),
--si la valeur est 1 et si le client dispose des droits de mot de passe requis, il peut délivrer un acquittement et
lire 'objet a 'aide des services Acknowledge Event Notification et Get Alarm Summary.--
--bits (23), (24), (25), (26), (27), (28) sont réservés
Da (29),
--si la valeur est 1, tous les clients peuvent valider/invalider et lire I'objet a I’aide des services Alter Event
Condition Monitoring et Get Alarm Summary.--
Wa (30),

--si la valeur est 1, tous les clients peuvent délivrer un acquittement et lire I'objet a I’aide des services
Acknowledge Event Notification et Get Alarm Summary.--
--bit (31) réserveé
extension OCTETSTRING}
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6 Structure des machines de protocole

Les interfaces avec les services de la FAL et les machines de protocole sont spécifiées dans

cet article.

NOTE Les diagrammes d'états et les ARPM définis dans ceparagraphe définissent uniquement les événements
valides pour chacun. Le traitement des événements invalides est une initiative locale.

Le comportement de la couche FAL est décrit par trois machines de protocole intégrées. Des
ensembles spécifiques de ces machines de protocole sont définis pour les différents types
d'AREP. Les trois machines de protocole sont: La Machine de Protocole des Services de la

FAL (R ., 1a Machine de Protocole des Relations entre Applications et la,Machine
de Protocole de Mapping de la Couche de Liaison de Données (DMPM). La relation~entre ces
machirnes de protocole ainsi que les primitives échangées entre elles sont déctites dans la
Figure|9.
AP_Context
FAL Service Req/Rsp Primitives FAL Service Ind/Cnf Primitives
FSPM _
FSPM Req/Rsp Primitives ESPM Ind/Cnf Primitives
#n ARPM J
#1ARPM
ARPM Req/Rsp Primitives ARPM Ind/Cnf Primitives
DMPM
DL\Req/Rsp Primitives DL Ind/Cnf Primitives
Data Link Layer
Legende

Anglais

Francgais

Data Link Layer

Couche de Liaison de Données

DL Req/Rsp Primitives

Primitives Req/Rsp de DL

DL Ind/Cnf Primitives

Primitives Ind/Cnf de DL

ARPM Req/Rsp Primitives

Primitives Req/Rsp de 'ARPM

ARPM Ind/Cnf Primitives

Primitives Ind/Cnf de 'ARPM

FSPM Req/Rsp Primitives

Primitives Req/Rsp de la FSPM

FSPM Ind/Cnf Primitives

Primitives Ind/Cnf de la FSPM

FAL Service Req/Rsp Primitives

Primitives Req/Rsp des Services de la FAL

FAL Service Ind/Cnf Primitives

Primitives Ind/Cnf des Services de la FAL

Figure 9 — Relations entre les Machines de Protocole et les Couches Adjacentes
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La FSPM décrit I'interface de service entre I'AP-Context et un AREP particulier. La FSPM est
commune a toutes les classes AREP et ne présente aucun changement d'état. La machine de
protocole FSPM est chargée des activités suivantes:

a) accepter les primitives de service émises par l'utilisateur des services de la FAL et les
convertir en primitives internes de la FAL;

b)

sélectionner un diagramme d'états de ’ARPM approprié en fonction du parametre AREP
Identifier fourni par ’AP-Context et envoyer des primitives internes de la FAL a 'ARPM
sélectionnée;

c) accepter les primitives internes de la FAL provenant de I'ARPM et les convertir en
primitives de service destinées a I’AP-Context;

d) émpttre les primitives de service de la FAL a 'AP-Context basée sur le parametre| AREP
Ideptifier associé aux primitives.

L’ARPM décrit I'établissement et la libération d'une AR et I'échange des PDU, FAL avec une

(des) ARPM distante(s). La machine de protocole ARPM est chargée des actjvités suivantes:

a) acdepter les primitives internes de la FAL provenant de la FSPM~et créer et envoyer
d'alitres primitives internes de la FAL a la FSPM ou a la DMPM, basé sur leg types
d'AREP et de primitives;

b) acdepter les primitives internes de la FAL provenant de /a“BMPM et les envoyér a la
FSPM comme une forme de primitives internes de la FAL;

c) si lps primitives sont destinées au service Establish ou“Abort, il doit essayer d'étgblir ou
de |ibérer I'AR spécifiée.

La DMPM décrit le mapping entre la FAL et la DLL. Elle est commune a tous leg types

d'AREP et ne présente aucun changement d'état. La DMPM est chargée des agtivités

suivantes:

a) acdepter les primitives internes de la .EAL provenant de 'ARPM, préparer les primitives
deg services de la DLL et les envoyer@ la DLL;

b) recgvoir les primitives d'indication(ou de confirmation de la DLL provenant de la DLL et les
enyoyer a ’ARPM sous la formé.de primitives internes de la FAL.

Pour |e protocole de la Couche d’Application de Type 7: les restrictions suivantes

s'appliquent.

— Le diagramme d’états/d’AP-Context n'est pas utilisé.

— Leg diagrammes:d'états de protocole des services de la FAL ne sont pas utilisés ppur les
ASE MPS mdis_sont utilisés globalement pour les sous-ensembles de la messagerie¢ MMS
(SYyb-MMS) (ASE VMD, ASE Domain, ASE Program Invocation, ASE Variable, ASE|Event,
ASE Directory).

— La|Machine de Protocole des Relations entre Applications (ARPM) et la Machjne de
Protecete—de-Mapping-deta—Couvche-deHiaisende-Denrnces{(BMPMisontcombinées pour

7

ASE AR MCS et ASE MPS:
Une machine de protocole ARPM-DMPM pour ASE MPS,
Une machine de protocole ARPM-DMPM pour ASE AR MCS.

Diagramme d’états d’AP-context

Caractéristique non utilisée
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8

8.1

Machine de protocole des services de la FAL Sub-MMS (FSPM)

Généralités

Pour les besoins de la messagerie de bus de terrain, cette section impose la couche
inférieure MCS définie dans la norme.

8.2 Projection des PDU SUB-MMS sur les services de MCS
SUB-MMSpdu Service de couche inférieure MCS
Confirmed Request PDU (A-Data ou A-Unidata) avec/sans acquittement.

Confirmed Response PDU (A-Data ou A-Unidata) avec/sans acquittement.

Confirpied Effor PDU—_(A-Data ou A-Unidata) avec/sans acquittement. ., |

Unconfirmed Request PDU  (A-Data ou A-Unidata) avec/sans acquittement.

Reject|PDU (A-Data ou A-Unidata) avec/sans acquittement.
Initiate] Request PDU A-Associate.Request,

Initiate] Response PDU A-Associate.Response(result +),

Initiate| Error PDU A-Associate.Response(result -),

Conclude Request PDU A-Release.Request,

Concldde Response PDU A-Release.Response(result +),

Conclude Error PDU A-Release.Response(result -).

8.3 Projection du service abort de SUB-MMS sur les services de MCS

Le seryice Abort de SUB-MMS sans PDU doit donc étre directement projeté sur le seryice A-
Abort e MCS; par conséquent, les actions suivantes séront assurées par le fournissieur du

servicg de SUB-MMS:

a)

b)

8.4

a la réception d'une demande de service Abort\(générée par |'utilisateur de Sub-MMS), il
doil générer une demande A-Abort vers la couche inférieure,

a la réception d'une indication de service A-Abort (générée par la couche inférieure) il doit
générer une indication Abort vers 'UTILISATEUR.

Construction d’une PDU-SUB-MMS a partir d’une primitive de service

Dés répeption d'une primitive de service (demande/réponse) autre que «Abort», le fourpisseur

de seryice SUB-MMS doit:

a)

corlstruire une PDU conformément au protocole SUB-MMS,

b) fournir la PDU construite a la couche inférieure par l'intermédiaire d'un servicg MCS

8.5

conformément aux-exigences de projection de PDU Sub-MMS pour les services de MCS.

Fxtraction{d’une primitive de service valide a partir d’'une PDU SUB-MMS

Dés répeption d'une primitive de service MCS autre que A_Abort les actions suivantes doivent

étre effectuées dans I'ordre indiqué par le fournisseur de service SUB-MMS:

a)
b)

c)

vérifier que le paramétre "user-data" de la primitive contient une PDU valide
(conformément au protocole SUB-MMS);

si la PDU recgue est valide, extraire une primitive de service SUB-MMS et I'envoyer a
I'utilisateur Sub-MMS;

si la PDU recue est invalide et le transfert a été effectué au moyen d'une association
établie (réception réussie de «InitiateReqPDU» et échec de [I'émission de
«InitiateRespPDU») alors les deux actions suivantes peuvent étre effectuées:

1) générer une indication Abort et I'émettre a la Sub-MMS,

2) générer une demande «A-Abort» au MCS de sorte que celui-ci libére les ressources
réservées. Cette demande ne sera pas transférée au correspondant distant étant
donné que le MCS en est incapable (Voir ASE MCS);
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d) si la PDU n'est pas valide et si le transfert de la PDU a été réalisé au moyen d'une
association négociée, d'une association prédéfinie ou sans association, al

CE

| 61158-5-7, doit étre respectée pour exécuter les deux actions suivantes:

ors la

1) construire une RejectPDU et I'émettre a la couche conformément aux exigences de

2)

projection de la PDU Sub-MMS pour les services de MCS,
générer une indication du service Reject et I'’émettre a I'utilisateur de Sub-MMS.

8.6 Négociation d’une syntaxe abstraite et d’une syntaxe de transfert généralement
appelée contexte de présentation

Ce paragraphe définit la négociation dans le cadre suivant: la couche inférieure est MCS. I

ne mo
Ces ré

Révision:

transfe

Séque

htre pas les réductions opérées par les différents intervenants lors de la négoq
Huctions sont expliquées en détail dans un service Initiate de Sub-MMS.

rt par association.

ncement d'une ouverture d'association

1 - Uti

isateur appelant:

L'utilis
génerg

2 - Fol

bteur de Sub-MMS qui souhaite ouvrir une association avec un partenaire
au fournisseur de service Sub-MMS une primitive lnitiate.Request.

rnisseur de service de Sub-MMS de ['utilisateur appelant:

Dés rgception de la primitive Initiate.Request’ initiée par I'utilisateur local Sub-M

fournis
Initiate
param

3 - Fol

seur de service Sub-MMS réserve” les ressources nécessaires, constru
.Request PDU et génére vers la .couche MCS le service A_Associate.Request 4§
btre User Data = Initiate.Request-PDU.

rnisseur de service de Sub-MMS de ['utilisateur appelé:

Dés ré
MMS ¢

a) si
Init
asg
coy
I'ut

b) si

ception d'un service A_Associate.Indication initié par la couche MCS, la couch
ffectue les actionstsuivantes, selon les besoins:

ate.RequestPDU valide ou si elle est incapable d'accepter [I'ouverture
ociation-pour diverses raisons, elle génére une primitive A_Associate.Respons
che MCS’ avec les parameétres User Data = Empty et Result = negative a ca
lisateur (I'utilisateur est le fournisseur de service de Sub-MMS).

iation.

la norme MCS autorise une seule syntaxe abstraite et une s€ule syntaxe de

distant

MS, le
t une
vec le

e Sub-

blle note que e/ parameétre User Data du service A_Associate ne contient pas de

d'une
e ala
Ise de

elle” note que le parameétre User Data du service A_Associate contier

t une

Init

ate.Request PDU valide et accepte 'ouverture d'une association, alors elle rese

rve les

ressources nécessaires et génere la primitive Initiate.Indication a I'utilisateur Sub-MMS.

4 — Utilisateur appelé:

L'utilisateur Sub-MMS peut accepter ou refuser I'association.

1) Acceptation de I'association:

Suite a la réception de la primitive Initiate.Indication I'utilisateur de Sub-MMS géneére vers
le fournisseur de service Sub-MMS une primitive Initiate.Response (+) et prend des

dispositions pour

communication.

2) Refus de I'association:

le futur échange de messages par le biais de cette voie de
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Suite a la réception de la primitive Initiate.Indication I'utilisateur de Sub-MMS génére vers
le fournisseur de service Sub-MMS une primitive Initiate.Response(-) et considére
I'association proposée comme inexistante.

5 - Fournisseur de service de Sub-MMS de ['utilisateur appelé:

Le comportement de la couche varie en fonction de la réponse de I'utilisateur de Sub-MMS.

1) Dés réception d'une primitive Initiate.Response(+), le fournisseur de service Sub-MMS
construit une Initiate.Response PDU et génére vers la couche MCS le service
A_Associate.Response avec les parameétres User Data = Initiate.ResponsePDU et Results
= positive et prend des dispositions pour les futurs échanges de messages par le biais de
cetfe voie de communication.

2) Des réception d'une primitive Initiate.Response(-), le fournisseur de service\Sub-MMS
libgre les ressources réservées, construit une Initiate.Error PDU et génére vers’la ¢ouche
M(S le service A_Associate.Response avec les parametres User Data = Initiate.ErmorPDU
et Result = negative en raison de l'utilisateur et considére |'association\proposée ¢omme
inekistante.

6 - Foyrnisseur de service de Sub-MMS de ['utilisateur appelant:

Le comportement du fournisseur de service Sub-MMS varie en fonction de la réponse récgue.

1) Dés réception d'une primitive A_Associate.Confirm(+), le_fournisseur de service Sub-MMS
eff¢ctue les actions suivantes, selon les besoins:

a) s'il note que le paramétre User Data ducsservice A_Associate ne contient pas de
Initiate.ResponsePDU valide, il ignore letservice.

b) s'il note que le paramétre user..data du service A_Associate contient une
Initiate.Response PDU valide, il “génére la primitive Initiate.Confirm(+) vers
l'utilisateur de Sub-MMS et prend des dispositions pour les futurs échanges de
messages par le biais de cette voie de communication.

2) Des réception d'une primitive A *Associate.Confirm(-), le fournisseur de service Sub-MMS
eff¢ctue les actions suivantes;-selon les besoins:

a) s'il note que le parameétre user data du service A _Associate ne contiept pas
d’Initiate.ErrorPDU. valide, il ignore le service.

b) s'il note que\_le paramétre user data du service A_Associate contient une

Initiate.ErrorPBDU valide il génére la primitive Initiate.Confirm(-) vers I‘utilisafur de
Sub-MMS;:tlibére les ressources réservées et considére l'association prgposée
comme-jnéxistante.

7 — Utilisateur appelé:

Le comportement de Tulilisateur de Sub-MMS varie en fonction de Ta réponse recue.

1) Réponse positive:

Suite a la réception de la primitive Initiate.Confirm(+), I'utilisateur de Sub-MMS prend ses
dispositions pour les futurs échanges de messages par le biais de cette voie de
communication.

2) Réponse négative:

Suite a la réception de la primitive Initiate.Confirm(-), l'utilisateur de Sub-MMS considére
I'association proposée comme inexistante.

NOTE 1 S'il est nécessaire de vérifier I'état d'une association négociée ou prédéfinie, en I'absence de trafic, le
fournisseur de service Sub-MMS peut générer périodiquement un service de demande de MCS A_Data avec le
parameétre User data = empty. La mise en ceuvre de ce mécanisme du client reléve d’une initiative locale.
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NOTE 2 S'il est nécessaire de vérifier I'état d'une association négociée ou prédéfinie, en I'absence de trafic, le
fournisseur de service Sub-MMS peut demander la réception périodique du service Sub-MMS A_Data request avec
le paramétre User data = empty.

8.7

Identification de la syntaxe abstraite de SUB-MMS core

1) La syntaxe abstraite du module CORE-SUB-MMS est identifiée par un identifiant d'objet et
un descripteur d'objet. Cette identification caractérise la syntaxe abstraite du Sub-MMS
core.

Le présent document leur attribue les valeurs suivantes:

Valeur
{iso st
SUB-

Valeur

«sub-mms-abstract-syntax-major-version1».

2) Le
d'o
diff]

Le pré

Valeur

{iso stI]ndard 9506 part_protocol (2)

sub-m
Valeur

«sub-mms-general-module-major-version1»

3-Las
identifi

Valeur

{iso standard 8825 fieldbus-encoding (5)}.

Valeur
«fieldb|
La ver
La ver

Ce doqg

8.8

Pour |
couchg
identifi

de l'identifiant d’objet selon ASN.1 DES BUS DE TERRAIN:
ndard 9506 part-protocol (2)

MMS-abstract-syntax-version1 (4) }

du descripteur d’objet selon ASN.1 DES BUS DE TERRAIN:

SUB-MMS-General-module-1 est identifié par un identifiant d'objet; et un desqg
bjet. Cette identification caractérise le type d’ASE Sub-MMS car'il permet de ¢
erentes syntaxes abstraites.

sent document leur attribue les valeurs suivantes:

de I'identifiant d’objet selon ASN.1 DES BUS DE TERRAIN:

s-general-module-version1 (5) }
du descripteur d’objet selon ASN.1 DES BUS . DE TERRAIN:

ntaxe de transfert relative a la syntaxe.a@bstraite du CORE-SUB-MMS et de la
fe par un identifiant d'objet et un descripteur d'objet:

de l'identifiant d’objet selon ASN.1<DES BUS DE TERRAIN:

du descripteur d’objet selon, ASN.1 DES BUS DE TERRAIN:
us-encoding-rules»,

5ion majeure de ce document est 1.

5ion mineure de ce document est 1.

ument autorise d-autres syntaxes de transfert.
dentificationndu nom de contexte d’application
utilisation) 'spécifique de la couche d’application, le présent document prop

d’application contenant un «CORE-SUB-MMS», comme [I'ASE identifié i
Ant d'objet et un descripteur d'objet.

ripteur
énérer

CS est

pse la
ar un

Le présent document leur attribue les valeurs suivantes:

Valeur

de l'identifiant d’objet selon ASN.1 DES BUS DE TERRAIN:

{iso standard 9506 part-protocol (2)
sub-mms-application-context-version1 (6)}

Valeur

du descripteur d’'objet selon ASN.1 DES BUS DE TERRAIN:

«iso sub-mms».

8.9 Identification de I’ASE de la syntaxe abstraite centrale et de la syntaxe de
transfert

Ce paragraphe définit les équivalences suivantes pour le MCS:

1- Pour l'identifiant d'objet suivant:
Valeur de l'identifiant d’objet selon ASN.1 DES BUS DE TERRAIN (modéle général Sub-

MMS):
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{iso standard 9506 part_protocol (2)
sub-mms-general-module-version1 (5) }

nous attribuons la valeur binaire {0} au parameétre «TYPE of ASE» du service A_Associate de
MCS.

2 - Pour l'identifiant d'objet suivant (Sub-MMS core):

FIELDBUS ASN.1 object-identifier value:
{iso standard 9506 part-protocol (2)
SUB-MMS-abstract-syntax-version1 (4) }

nous attribuons la valeur binaire {0} au paramétre "ABSTRACT SYNTAX" du service
A_Assfpciate de MTS.

3 - Poyr l'identifiant d'objet suivant (régle de codage Sub-MMS):

Valeur|de I'identifiant d’objet selon ASN.1 DES BUS DE TERRAIN:
{iso stIndard 8825 fieldbus-encoding (5) }.

nous attribuons la valeur binaire {0} au paramétre «TRANSFERT/"SYNTAX» du service
A_Asspciate.

9 Machine de protocole des relations entre associations (ARPM)

Ces mpchines sont définies dans cette partie de la nefme avec la Machine de protogole de
mapping de la DLL, voir le chapitre suivant.

10 Mpachine de protocole de mapping deda DLL (DMPM)

10.1 ARPM et DMPM de MPS
10.1.1| Généralités
Les procédures du protocole spécifient:

e |es|interactions entre les‘services d'application MPS et les services de couche de ligison;

e l'inferaction entre les\eéléments des services d'application MPS et les services de ¢ouche
de|liaison. Les éléments de service sont caractérisés par des mécanismes internes de la
coyche application qui ne peuvent pas étre localement accessibles par les primitives
offertes a l'utilisateur.

Le mapping-enire les paramétres spécifiant les défauts de liaison et les paramétres Type of
Error des/primitives du service de la couche application n’est pas spécifié. Les types d'erreur
décrits| sont simplement des recommandations.

10.1.2 Procédures de service
10.1.2.1 Généralités

Les procédures de protocole des services d’application décrivent les interactions avec les
services de liaisons au moyen des réseaux d'évaluation.

Cependant, le comportement décrit par les réseaux d'évaluation ne présume pas de la mise
en ceuvre interne des services des diagrammes d'états finis de la MPS.

En outre, les procédures de service décrivent le mapping sur les services de liaison en
termes de primitives et de paramétres.
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10.1.2.2 Service de lecture locale
10.1.2.2.1 Description du service
Le service de lecture locale interagit uniquement avec les services de liaison lors de la lecture
d'une variable non resynchronisée. Lorsqu'une variable est resynchronisée le service effectue

une lecture sur les attributs Private Value et Private Status de I'objet d'application Consumed
Variable Local Image, situé au niveau de la couche application.

10.1.2.2.2 Réseau d’évaluation

Le réseau d'évaluation du service A_Readloc est représenté a la Figure 10.

Idle A _READLOC.Rgq
Y Y
Resynchronized Non Resynchronized Variable
variable :
—f—[> 2 READLOC.Cnf D> Link Layer Read
Request
Y

Wait Link\hé&yer Read
Confirm

Y Y

| E> A READLOC.Cnf

Hégende
Anglais Francgais
Rlesynchronized variable Variable resynchronisée
Non resynchronized variable Variable non resynchronisée
L|nk layer read confirm Confirmation de lecture de la couche de liaison
L|nk layer read request Demande de lecture de la couche de liaison

Figure 10 = Réseau d’évaluation du service A_Readloc

La confirmation associée a une demande de lecture A_READLOC.rq doit étre neggative
lorsque la confirmation de liaison de données est elle-méme négative.

10.1.2J2.3 _Mapping sur les services de liaison

Le ma;rping sur les services de la couche de liaison est comme suit:

Demande de Lecture de la Couche de Liaison: L _GET.request(IDENTIFIER )
Confirmation de Lecture de la Couche de Liaison: L_GET.confirm(IDENTIFIER,STATUS,
L_DATA)

10.1.2.2.4 Mapping sur les paramétres de liaison

Le mapping des attributs des objets MPS sur les parameétres des services de liaison est
effectué comme suit:

IDENTIFIER: Ce paramétre correspond a l'attribut /dentifier de I'objet Consumed Variable
Local Image.
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L_DATA: Ce paramétre correspond a la PDU de syntaxe de transfert résultant des régles de
codage. Les composants du contenu de la PDU sont disponibles dans les attributs Public
value et Transmitted status value de I'objet Consumed Variable Local Image.

STATUS: Lorsque la confirmation est négative, ce parametre spécifie le type d'erreur.

10.1.2.3 Service d’écriture locale
10.1.2.3.1 Description du service

Le service d'écriture locale interagit uniquement avec les services de liaison lors de I'écriture
d'une variable non resynchronisée. Lorsqu'une variable est resynchronisée, le service écrit la
valeur [des attributs Private Value de I'objet d'application Produced Variable Local |mage,
situé au niveau de la couche application.

10.1.2)3.2 Réseau d’évaluation

Le rés¢au d'évaluation du service A_Writeloc est représenté a la Figure 14

A—+

‘ Idle ’ A WRITELOC.Ry

J Y

Resynchronized Non feSynchronized Variable
Variable Link Layer Write
__|> A WRITELOC.Cnf ——|> Request

Link Layer Write
l——— Pait Confirm

[> A_WRITELOC.Cnf

—
-

Hégende
Anglais Francgais
Rlesynchronized variable Variable resynchronisée
Non resynchronized.variable Variable non resynchronisée
L|nk layer write,confirm Confirmation d’écriture de la couche de liaison
L|nk layer, write request Demande d’écriture de la couche de liaison

Figure 11 — Réseau d’évaluation du service A_Writeloc

La confirmation associée a une demande d'écriture A_WRITELOC.rq doit étre négative
lorsque la confirmation de liaison de données est elle-méme négative.

10.1.2.3.3  Mapping sur les services de liaison

Le mapping sur les services de la couche de liaison est comme suit:

Demande d’Ecriture de la Couche de Liaison: L _PUT.request(IDENTIFIER, L_DATA)
Confirmation d’Ecriture de la Couche de Liaison: L_PUT.confirm(IDENTIFIER, STATUS)
10.1.2.3.4 Mapping sur les paramétres de liaison

Le mapping des attributs des objets MPS sur les paramétres des services de liaison est
effectué comme suit:
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IDENTIFIER: Ce parameétre correspond a l'attribut /dentifier de I'objet Produced Variable
Local Image.

L_DATA: Ce parametre correspond a la PDU de syntaxe de transfert résultant des régles de
codage. Les composants du contenu de la PDU sont disponibles dans les attributs Public
value et Transmitted status value de I'objet Produced Variable Local Image.

STATUS: Lorsque la confirmation est négative, ce parameétre spécifie le type d'erreur.

10.1.2.4 Service de mise a jour

10.1.2 4-4+—Réseau-dévaluation

Le rés¢au d'évaluation du service A_Update est représenté a la Figure 12.

( Tdle ) A_UPDATE.Rg

\

y > Link Layex/ Update

/
' Request
Wait Link LayeJ? Update
Confirm
/

| Y

> A UPDATE.Cnf

Hégende
Anglais Frangais
L|nk layer update confirm Confirmation de mise a jour de la couche de
liaison
L|nk layer update request Demande de mise a jour de la couche de liaison|

Figure 12 —Réseau d’évaluation du service A_Update

La corffirmation associée-a une demande de mise a jour A_UPDATE.rq doit étre ne¢gative
lorsque la confirmation de liaison de données est elle-méme négative.

10.1.2}4.2 Mapping sur les services de liaison

Le mapping surles services de la couche de liaison de données est effectué comme sujt:

Demarjde de Mise a Jour de la Couche de Liaison:
L FREE_UPDATE.request(SEQUENCE OF REQUESTED IDENTIFIERS, PRIORITY)

Confirmation de Mise a Jour de la Couche de Liaison:
L_FREE_UPDATE.confirm(STATUS)

10.1.2.4.3 Mapping sur les paramétres de liaison

Le mapping des attributs des objets MPS sur les parameétres des services de liaison est
effectué comme suit:

SEQUENCE OF REQUESTED IDENTIFIERS: Ce paramétre correspond a l'attribut Identifier
de I'un des objets suivants: Objet Consumed Variable Local Image, Produced Variable Local
Image ou Third Part Variable Local Image. Cet attribut correspond a la variable spécifiée dans
le paramétre Variable Specification de la primitive de service A_UPDATE.
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PRIORITY: Ce parameétre correspond au paramétre Priority de la primitive de service

A_UPDATE.
STATUS: Lorsque la confirmation est négative, ce parametre spécifie le type d'erreur.

10.1.2.5 Service de lecture a distance

10.1.2.5.1 Description du service

Lorsqu'une variable est resynchronisée, le service de lecture a distance effectue uniquement
une demande de mise a jour de liaison. La valeur lue étant I'attribut de Private value de I'objet

Consumed Variable Local Image.

Lorsqu'une variable n'est pas resynchronisée le service de lecture a distance effectue d'abord

une dgmande de mise a jour de liaison et, aprés confirmation de cette demande, le

service

effectue une lecture locale sur l'attribut Public value de I'objet Consumed Variabld Local

Image.

10.1.2)5.2 Réseau d’évaluation

Le rés¢au d'évaluation du service A_Readfar est représenté a la Figure 13.

"HEE’ A READFAR.Rqg

Y [:; Link Update Request

Link Layer Update

Confdrmation
Y Y
Valid request Link Update Error
Lifetime Time—out <:]_“__ [:> A-READFAR .Cnf (-)
Setting
Y
i
Link Layer Receive
Indication
¥ \
Lifekime Non resynchronized Resynchronized Variable
Time-out Link Layer Read <| Variable A READFAR.Cnf
Expiration Request > —
| Y -

Link Layer Read
Wait Confirm

'__LD A _READFAR.Cnf () L {> A READFAR.Cnf

 J
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Légende
Anglais Frangais
Link Update request Demande de Mise a jour de la Liaison
Link Layer Update Confirmation Confirmation de Mise a jour de la Couche de
Liaison
Valid request Demande valide
Lifetime Time-out Setting Réglage de la Temporisation de la durée de vie
Lifetime Time-out Expiration Expiration de la Temporisation de la durée de vie
Link Update Error Erreur de Mise a jour de la Liaison
L fritayerReadReguest Bemande-deteeture-deta-Covehe-detinison
Non resynchronized variable Variable non resynchronisée
Rlesynchronized variable Variable resynchronizée
L|nk Layer Read Confirmation Confirmation de Lecture de la Couchg'de Liaison

10.1.2/5.3 Mapping sur les services de Liaison
Le mapping sur la Couche de Liaison de données est effectué comme suit:

Demarnde de Lecture de la Couche de Liaison: L_GET.(IDENTIFIER)
Confirmation de Lecture de la Couche de Liaison: L_GET.confirm(IDENTIFIER,STAT

Demarnde de Mise a Jour de la Couche de Liaison:;"OL_FREE_UPDATE.request(SEQUE
Confirmhation de Mise a Jour de la Couche de Liaison:

Indication de Réception de la Couche de‘Liaison: L_RECEIVED.indication(IDENTIFIE

10.1.2/5.4 Mapping sur les paramétres de liaison

Le m
effect

IDENTJFIER: Ce parametre correspond a l'attribut I/dentifier de I'objet Consumed V|

Local

L_DA

value

codag;. Leésycomposants du contenu de la PDU sont disponibles dans les attributs

Figure 13 — Réseau d’évaluation du service A_Readfar

L_DATA)
OF REQUESTED IDENTIFIERS, PRIORITY)

L_FREE_UPDATE.confirm(STATUS)

a
3 comme suit:

mage.

TIA: Ce_parametre correspond a la PDU de syntaxe de transfert résultant des rég

tJFransmitted status value de I'objet Consumed Variable Local Image.

NCE

R)

ping des attributs des_objets MPS sur les paramétres des services de liaison est

ariable

les de
Public

SEQUENCE OF REQUESTED IDENTIFIERS: Ce paramétre correspond a l'attribut Identifier

de l'o

bjet Consumed Variable Local Image.

PRIORITY: Ce parameéetre correspond au paramétre Priority de la primitive de service
A_READFAR.

STATUS: Lorsque la primitive de confirmation est négative, ce paramétre spécifie le type
d'erreur.
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10.1.2.
10.1.2.

Lorsqu'une variable est resynchronisée, le service d'écriture a distance effectue uniquement
une demande de mise a jour de liaison, la valeur de la variable ayant déja été écrite sur

6 Service d’écriture a distance

6.1

Description du service

- 251 -

I'attribut Private value de I'objet Produced Variable Local Image.

Lorsqu'une variable n'est pas resynchronisée le service d'écriture a distance effectue d'abord
une écriture locale sur l'attribut Public value de I'objet Produced Variable Local Image, et,
aprés confirmation de I'écriture locale, le service effectue une demande de mise a jour de
liaison.

10.1.2

Le rés:s

6.2

Réseau d’évaluation

pau d'évaluation du service A_writefar est représenté a la Figure 14.

A _WRITEFAR.Rqg

Y

Resynchronized
Variable

Link Layer <|_

Update Request

>

Wait

Non Resynchronized Variable

Link Layer Write Request

Link Layer Write

confirmation

Valid Mirite

Link Layer Update

Data Link Write Error

_|> A WRITEFAR.Cnf (-)

Request
Lifetime.time-out Y
Setting
Wait
Lifetime Link Layer
Time-out Update Confirmatio
Expiratien
Request taked into account Update Request Error
T ——1—{> A WRITEFAR.Cnf(-)
Data Link Transmission
Y 3 Indication
{> A WRITEFAR.Cnf (-)
A [> A _WRITEFAR.Cnf
A
Légende

Anglais

Francgais

Resynchronized variable

Variable resynchronisée

Link Layer Update request

Liaison

Demande de Mise a Jour de la Couche de
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Anglais Frangais
Non Resynchronized Variable Variable Non Resynchronisée
Link Layer Write Request Demande d’Ecriture de la Couche de Liaison
Link Layer Write Confirmation Confirmation d’Ecriture de la Couche de Liaison
Valid Write Ecriture valide
Lifetime Time-out Setting Réglage de la Temporisation de la durée de vie
Data Link Write Error Erreur d’Ecriture de la Liaison de Données
Link Layer Update Confirmation Confirmation de Mise a Jour de la Couche de
Liaison
questtaked-mtoaccoumnt Bemmandepriseemrcompte
Update Request Error Erreur de Demande de Mise a Jour
Diata Link Transmission Indication Indication d’émission de Liaison de Données
L|fetime Time-out Expiration Expiration de la Temporisation de }a .durée de vig
Figure 14 — Réseau d’évaluation du service A_Writefar
10.1.2/6.3 Mapping sur les services de liaison

Le mapping sur la couche de Liaison de Données est effectué camme suit:

Demar
Confirr
Demar

Confirr

de d’Ecriture de la Couche de Liaison: L_PUT.request(IDENTIFIER, L_DA
hation d’Ecriture de la Couche de Liaison: LRUT.confirm(IDENTIFIER, STAT
de de Mise a Jour de la Couche de Liaison: \REQUESTED IDENTIFIERS, PRIO

hation de Mise a Jour de la Couche de Liaison:
LcFREE_UPDATE.confirm(STATUS)

Indicatjon d’Emission de la Couche de Liaison: L_SENT.indication(IDENTIFIER)

10.1.2/6.4 Mapping sur les paramétres de liaison

Le mzlaﬁping des attributs des.objets MPS sur les paramétres des services de liais

effect

IDENT
Local

L_DAT
codags
value ¢

3 comme suit:

FIER: Ce parametre correspond a l'attribut Identifier de I'objet Produced V|
mage

A: Ce parametre correspond a la PDU de syntaxe de transfert résultant des rég
. Les «camposants du contenu de la PDU sont disponibles dans les attributs
t Transmitted status value de I'objet Produced Variable Local Image.

TA)
US)
RITY)

on est

ariable

les de
Public

SEQUENCEOF REQUESTEDIDENTHFERS—Ceparametre comrespord—=atattribut

de I'objet Produced Variable Local Image.

entifier

PRIORITY: Ce parametre correspond au paramétre Priority de la primitive de service
A_WRITEFAR.

STATUS Lorsque la primitive de confirmation est négative, ce parameétre spécifie le type
d'erreur.

10.1.2.
10.1.2.

7 Service d’Indication d’Emission

7.1 Réseau d’évaluation

Le réseau d'évaluation du service A_Sent est représenté a la Figure 15.
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Link Layer Transmission

@ Indication

Y

[> A sENT.Ind

Légende
Anglais Frangais
Link Layer Transmission Indication Indication d’Emission de la Couche de Liaison
—RE€ : i i —Sent

10.1.2]7.2 Mapping sur les services de liaison

Le mapping sur les services de Couche de Liaison est effectué comme suit:
Indicatjon d’Emission de la Couche de Liaison: L_SENT.indication(IDENTIFIER)
10.1.2]7.3  Mapping sur les paramétres de liaison

Le mapping des attributs des objets MPS sur les paramétrgs’ ,des services de liaisjon est
effectué comme suit:

IDENTJFIER: Ce paramétre correspond a l'attribut Identifier de I'objet Produced Vjariable
Local lmage de la variable qui met en ceuvre le service d’'indication d’émission.

10.1.2/8 Service d’indication de réception
10.1.248.1 Réseau d’évaluation

Le résg¢au d'évaluation du service A_Received est représenté a la Figure 16.

@ | Link Layer Reception
Indication

+ Y {> A RECEIVED.Ind
Hégende
Anglais Frangais
L|nK\Eayer Reception Indication Indication de Réception de la Couche de Liaisor]

Figure 16 — Réseau d’évaluation du service A_Received

10.1.2.8.2 Mapping sur les services de liaison

Le mapping sur les services de la Couche de Liaison est effectué comme suit:
Indication de Réception de la Couche de Liaison: L_RECEIVED.indication(IDENTIFIER)

10.1.2.8.3 Mapping sur les paramétres de liaison

Le mapping des attributs des objets MPS sur les parameétres des services de liaison est
effectué comme suit:
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IDENTIFIER: Ce paramétre correspond a l'attribut /dentifier de I'objet Consumed Variable
Local Image de la variable qui met en ceuvre le service d’'indication d’émission.

10.1.3 Procédures des éléments de service
10.1.3.1.1 Généralités

Les éléments des services d'application sont définis par des mécanismes internes de la
Couche d’Application qui ne peuvent pas étre accessibles par des primitives d'application
dédiées.

Les procédures du protocole associées aux éléments des services décrivent 'interaction avec
les seivices de liaison a l'aide des réseaux d’évaluation; de plus, les procédures de service

décrivgnt le mapping de ces mécanismes sur les services de liaison du.lAL|TYPE
7envirpnment en termes de primitives et de paramétres.

10.1.3]2 Mapping des demandes et des actions des mécanismes d’élaboration du
statut de validité de production:

Un objet Produced Variable Local Image posseéde une procédure “d'éléments de service
associge au statut de validité de production, la variable estrsoit resynchronisée [sur la
produgtion, soit non resynchronisée.

Mise & jour du statut:

Cette action est mappée sur la primitive de service de*hiveau de liaison de données
L_PUT|.request(IDENTIFIER,L_DATA)

Le parpmétre IDENTIFIER correspond a la, valeur de l'attribut Identifier de I'objet Produced
Variable Local Image.

Le pafamétre L_DATA correspondxaux valeurs des attributs Public Value et Transmitted
Status|Value de I'objet Produced Mariable Local Image.

Ordre de synchronisation:

Cette demande est mappée sur une primitive de service de niveau de la liaison de donrlées

L_REQEIVED.indication(IDENTIFIER) or
L_SENT.indicdtion(IDENTIFIER)

Le parameétré IDENTIFIER, correspond a la valeur de I'attribut /dentifier de I'objet Consumed
Variable\Lo6cal Image (de synchronisation) ou de I'objet Produced Variable Local Image (de
synchronisation) associe a la variable de synchronisation impliquee dans ['elaboration du
statut de validité de production.

Lorsque les deux objets Consumed Variable Local Image et Produced Variable Local Image
associés a la variable de synchronisation résident dans la méme entité d'application, I'ordre
de synchronisation est mappé sur la réception de la variable consommée.

10.1.3.3 Mapping des demandes et des actions des mécanismes d’élaboration du
statut de validité d’émission

Un objet Consumed Variable Local Image posséde une procédure des éléments de service
associée au statut de validité d’émission si la variable est resynchronisée ou non.

Réception de variable:
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Cette demande est mappée sur une primitive de service de niveau de liaison de données

L_RECEIVED.indication(IDENTIFIER)

Le parametre IDENTIFIER correspond a la valeur de I'attribut Identifier de I'objet Consumed
Variable Local Image.

Ordre de synchronisation:

Cette demande est mappée sur des primitives de service de niveau de la couche de liaison

L_RECEIVED.indication(IDENTIFIER) ou

L_SEN

Le par
Variab
synchr

T.indication(IDENTIFIER)

statut gle validité d’émission.

10.1.3

Le cor
comptg
différe

Recov

Initialis

liste de récupération

tout d’abord, I'ordre de synchronisation associé a la-liste, et ensuite, la récepti
ntes variables de la liste.

pry List Content Management

ation du Contenu de la Liste:

Ces ad

L_SPE

Le pa
I'objet

Le parn
List Cg

Ordre

C_UPDATE.request(SPECIFIED IDENTIFIER, SEQUENCE OF REQUESTED
IDENTIFIERS)

amétre SPECIFIED IDENTIFIER correspond a l'attribut Recovery List Identi
| ist of Variables Local Image.

ntent de I'objet List of Variables Local Image.

He Synehronisation de la Liste:

Cette &

chion est mappée sur la primitive de service de niveau de liaison de données

bmeétre IDENTIFIER correspond a la valeur de I'attribut Identifier de I'objet-Consumed
e Local Image (de synchronisation) ou de I'objet Produced Variable Local Imdge (de
bnisation) associé a la variable de synchronisation impliquée dansyl'élaboration du

4 Mapping des demandes et des actions des mécanismes d’élaboration d la

tenu de la liste de récupération est géré par un élément de service qui prgend en

bn des

tions sont mappées sur une primitive de service de niveau de la Liaison de Données

fier de

ametre SEQUENCE OF REQUESTED IDENTIFIERS correspond a I'attribut Recovery

L_RECEIVED.indication(IDENTIFIER)

Le paramétre IDENTIFIER correspond a I'attribut Reference (synchronization) Variable de

I'objet

List of variables Local Image.

Lorsque les deux objets Consumed Variable Local Image et Produced Variable Local Image
résident dans la méme entité d'application, I'ordre de synchronisation est mappé sur la

récepti

on de la variable consommeée.

Réception de la Liste de Variables:

Cette action est mappée sur la primitive de service de la couche de liaison de données
L_RECEIVED.indication (IDENTIFIER)
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