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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUNCTION BLOCKS —

Part 2: Software tool requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

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

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

6) All users 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 experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

International Standard IEC 61499-2, has been prepared by subcommittee 65B: Measurement
and control devices, of IEC technical committee 65: Industrial-process measurement, control
and automation.

This second edition cancels and replaces the first edition published in 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

e The contents of Annex A have been updated to conform to the technical changes of the
second edition of IEC 61499-1.

e CDATA sections are now allowed for the textual contents of algorithms in Tables A.4 and
A.5.
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The text of this standard is based on the following documents:

FDIS Report on voting

65B/846/FDIS 65B/856/RVD

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

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

A list of all parts of the IEC 61499 series can be found, under the general title Function
blocks, on the IEC website.

Terms used throughout this International Standard that have been defined in Clause 3 of
IEC 61499-1:2012 and in this International Standard appear in italics.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication
indicates that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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IEC 61499 consists of the following parts, under the general title Function blocks:

INTRODUCTION

Part 1: Architecture
Part 2: Software tool requirements
Part 3: Tutorial information (withdrawn)

Part 4: Rules for compliance profiles
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FUNCTION BLOCKS -

Part 2: Software tool requirements

1 Scope

This part of IEC 61499 defines requirements for software tools to support the following
systems engineering tasks enumerated in IEC 61499-1.:

— the specification of function block types;

— the functional specification of resource types and device types;

— the specification, analysis, and validation of distributed IPMCSs;

— the configuration, implementation, operation, and maintenance of distributed IPMCSs;

— the exchange of information among software tools.

It is assumed that such software tools may be used in the context of an Engineering Support
System (ESS) as described in I[EC 61499-1.

It is beyond the scope of this standard to specify the entire life cycle of industrial-process
measurement and control systems (IPMCSs), or the entire set of tasks and activities required
to support an IPCMS over its life cycle. However, other standards which do specify such tasks
and activities may extend or modify the requirements specified in this part of IEC 61499.

2 Normative references

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

IEC 61131-3:2003, Programmable controllers — Part 3: Programming languages
IEC 61499-1:2012, Function blocks — Part 1: Architecture

ISO/IEC 8824 (all parts), Information technology — Abstract Syntax Notation One (ASN.1)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61499-1, as well as
the following apply.

3.1

library element

collection of declarations applying to a data type, function block type, adapter type,
subapplication type, resource type, device type, segment type, or system configuration
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4 Software tool requirements

4.1 Information to be provided by the software tool supplier

This Clause defines the functional requirements of software tools that support the
performance of the systems engineering tasks enumerated in Clause 1.

The supplier of a software tool shall specify the following information in addition to other
information required in this Clause:

e the type or types of library element to which the software tool applies;

e the engineering task or tasks supported by the software tool. Task descriptions may be
taken from the enumeration of engineering tasks given in Clause 1, or may be defined by
the supplier.

4.2 Exchange of library elements

A software tool shall be capable of exchanging its library elements with other software tools.
This exchange shall take the form of data in the format defined in Annex A, written on
physical media or exchanged over communication links or networks.

4.3 Information to be provided by the supplier of library elements

NOTE The provisions of this subclause are intended to provide the means by which the provider of a library
element may achieve protection of intellectual property while still providing sufficient information to permit the
effective use of the library element.

The provider of a library element may elect to provide an implementation of the library
element.

EXAMPLE 1 The provider of a function block type library element may provide an implementation of the function
block type as:

e one or more instances of the function block type in a resource contained in a device of Class 0 or higher
as described in IEC 61499-4;

e an instantiable implementation of the function block type in a resource contained in a device of Class 1 or
higher as described in IEC 61499-4;

e afile in an implementation-dependent format suitable for installation in a resource contained in a device
of Class 2 as described in IEC 61499-4, for instance using the XML syntax defined in Annex D.

When an implementation of a library element is provided, the provider is not required to
provide full details of the implementation. However, the provider shall provide sufficient
information to enable the user to fully determine the functionality of the provided library
element.

EXAMPLE 2 The requirement of the above paragraph would be met by the provider of an instance of a function
block type in a resource through the provision, at a minimum, of the following information:

e a function block type library element specifying its event interfaces, data interfaces and services as
defined in IEC 61499-1;

e resource type and device type library elements showing the occurrence and connections of the function
block instances.

4.4  Display of declarations

A software tool shall be capable of displaying the declarations of its associated library
elements in a form appropriate to the engineering task. This display may utilize the graphical
or textual formats defined in IEC 61499-1, or a format defined by the supplier of the software
tool.

NOTE The declarations of a library element may define its interfaces (event and data inputs and outputs) and
internal variables as well as its algorithms and the control of their execution, for example via an execution control
chart (ECC), etc.
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Software tools may provide additional features, beyond those illustrated in IEC 61499-1, in
the graphic display of declarations.

EXAMPLE 1 In the display of an Execution Control Chart (ECC), the tool may provide, along with the display of
each transition, a cardinal number indicating the order (as defined in IEC 61499-1) in which the transition is
evaluated.

EXAMPLE 2 A software tool may provide means of navigating a mapping from the display of a function block
instance in an application to its corresponding display in a resource, and vice versa.

4.5 Modification of declarations

A software tool shall enable its user to modify the declarations of its associated library
elements as appropriate to the engineering task. Such modifications may include adding,
deleting or changing the contents of declarations, and may be performed either graphically or
textually or both.

EXAMPLE The software tool may provide convenient means for the user to change the order in which
declarations are listed in their textual representation, for instance in a list of transitions in an Execution Control
Chart (ECC), without the user having to edit the textual representation by manual means such as "cut and paste".

4.6 Validation of declarations

If required by the associated engineering task, a software tool shall provide facilities for
validation of the declarations of its associated library elements. Such facilities may include,
but are not limited to:

e Checking the correctness of the syntax of declarations.

e Checking the semantic correctness of declarations, for instance, checking whether all
function block instances in an application and its associated subapplications are
properly allocated to resources, interconnected within resources, and
intercommunicating among resources in a system configuration.

e Simulation and testing of the operation of an instance of a library element type, either
by itself or in association with other instances of the same or different types.

4.7 Implementation of declarations

If required by the associated engineering task, a software tool shall provide facilities for the
implementation of the declarations of its associated library elements. Such facilities may
include, but are not limited to:

e the production of an executable code (“firmware") for embedding in instances of
resource types and device types;

e the creation and interconnection ("downloading”) of function block instances in
resources and devices, for instance by using the management facilities defined in
subclause 6.3 and Annexes F and G of IEC 61499-1.

4.8 System operation, testing and maintenance

If required by the associated engineering task, a software tool shall provide facilities for the
operation, testing and maintenance of an Industrial Process Measurement and Control
System (IPMCS) specified by its associated library elements. Such facilities may include, but
are not limited to:

o the facilities described in preceding subclauses of this Clause;

e the information exchange facilities defined in IEC 61499-1.
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Annex A
(normative)

Document type definitions (DTDs)

A.1 General principles

This Annex presents Document Type Definitions (DTDs) for the exchange of IEC 61499 library
elements between software tools. These DTDs are defined in the syntax defined in the
eXtensible Markup Language (XML) specification at www.w3.0rg/TR/2000/REC-xm|-20001006.

The correspondences between the DTD elements given in this annex, the library elements
defined in IEC 61499-1, C.2.1, and the textual syntax given in IEC 61499-1, Annex B are
given in Table A.1.

Table A.1 — Document type definition (DTD) elements

DTD element LibraryElement Textual syntax
DataType DataTypeDeclaration dat(allgct:ye;plel_:sdl?gylsrla};)i on
FBType FBTypeDeclaration fb_type_declaration
SubapplicationType SubapplicationTypeDeclaration subapplication_type_declaration
AdapterType AdapterTypeDeclaration adapter_type_declaration
ResourceType ResourceTypeDeclaration resource_type_specification
DeviceType DeviceTypeDeclaration device_type_specification
System SystemConfiguration system_configuration

The first table of each subclause of this Annex contains the DTD for the corresponding library
element. The second table of each subclause provides a reference to the textual syntax (if
any) plus an explanation for the major elements and attributes in the DTD. Following this,
examples are given of the resulting XML files for typical library elements.

NOTE 1 |If there is a conflict between the provisions of this Annex and the provisions of Annex B of IEC 61499-1,
the provisions of the latter prevail.

NOTE 2 The examples given in this Annex provide a representative, but not exhaustive, sample of the features of

the associated DTDs. In particular, these examples are not intended to be used as a test suite for compliance to
the provisions of this standard.

A.2 DataType DTD

An XML document complying with the DTD in Table A.2 represents a DataTypeDeclaration
object as described in C.2.2 of IEC 61499-1.
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Table A.2 — DataType DTD (1 of 2)

<?xml version="1.0" encoding="UTF-8"?>

<IELEMENT DataType (ldentification?, Versionlnfo+, Compilerinfo?,
ASN1Tag?, (DirectlyDerivedType | EnumeratedType | SubrangeType |
ArrayType | StructuredType))>

<IATTLIST DataType
Name CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Ildentification EMPTY>
<IATTLIST Identification

Standard CDATA #IMPLIED
Classification CDATA #IMPLIED
ApplicationDomain CDATA #IMPLIED
Function CDATA #IMPLIED

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<IELEMENT Versionlnfo EMPTY>
<IATTLIST Versioninfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

Date CDATA #REQUIRED

Remarks CDATA #IMPLIED>

<IELEMENT ASN1Tag EMPTY>
<IATTLIST ASN1Tag

Class (UNIVERSAL | APPLICATION | CONTEXT | PRIVATE) #IMPLIED
Number CDATA #REQUIRED>

<IELEMENT Compilerinfo (Compiler*)>
<IATTLIST Compilerinfo

header CDATA #IMPLIED

classdef CDATA #IMPLIED>

<IELEMENT Compiler EMPTY>
<IATTLIST Compiler

Language (Java | Cpp | C | Other) #REQUIRED
Vendor CDATA #REQUIRED

Product CDATA #REQUIRED

Version CDATA #REQUIRED>

<IELEMENT DirectlyDerivedType EMPTY>
<IATTLIST DirectlyDerivedType

BaseType (BOOL | SINT | INT | DINT | LINT | USINT | UINT | UDINT
| ULINT | REAL | LREAL | TIME | DATE | TIME_OF_DAY | TOD

| DATE_AND_TIME | DT | STRING | BYTE |WORD | DWORD |LWORD |
WSTRING) #REQUIRED

InitialvValue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT EnumeratedType (EnumeratedValue+)>
<IATTLIST EnumeratedType

Initialvalue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT EnumeratedValue EMPTY>
<IATTLIST EnumeratedValue

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>
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RA2 FIEREDTD(10f2)

<?xml version="1.0" encoding="UTF-8"?>

<IELEMENT DataType (ldentification?, Versionlnfo+, Compilerinfo?,
ASN1Tag?, (DirectlyDerivedType | EnumeratedType | SubrangeType |
ArrayType | StructuredType))>

<IATTLIST DataType

<IELEMENTIdentificationEMPTY><!ATTLISTiR
AR ACDATAH#IMPLIED

Classification CDATA #IMPLIED
ApplicationDomain CDATA #IMPLIED
Function CDATA #IMPLIED

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<IELEMENT Versionlnfo EMPTY>
<IATTLIST Versionlnfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

<IELEMENTASN1TagEMPTY><IATTLISTASN1Tagk (BN AERF L TXFhH) #IMPLIED

Number CDATA #REQUIRED>

<VELEMENT CompileriInfo (Compiler*)>
<IATTLIST Compilerinfo

<IELEMENTCompilerEMPTY><IATTLIST4R1¥2818 5 (JavaCppCH
1) #REQUIRED

Vendor CDATA #REQUIRED

<IELEMENTDirectlyDerivedTypeEMPTY><!ATTLISTDirectlyDerivedTypeBaseType(BOOLSINTINTDI
NTLINTUSINTUINTUDINTULINTREALLREALTIMEDATETIME_OF_DAYTODDATE_AND_TIMEDTSTRI
NGBYTEWORDDWORDLWORDWSTRING)#REQUIRED

InitialvValue CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT EnumeratedType (EnumeratedValue+)>
<IATTLIST EnumeratedType

InitialvValue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT EnumeratedValue EMPTY>
<IATTLIST EnumeratedValue

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>
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Table A.2 (2 of 2)

<IELEMENT SubrangeType (Subrange)>
<IATTLIST SubrangeType

BaseType (SINTIINT|IDINTJLINTJUSINTJUINTJUDINT]JULINT) #REQUIRED
InitialvValue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT Subrange EMPTY>

<IATTLIST Subrange
LowerLimit CDATA #REQUIRED
UpperLimit CDATA #REQUIRED>

<IELEMENT ArrayType (Subrange+)>
<IATTLIST ArrayType
BaseType CDATA #REQUIRED
InitialvValues CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT StructuredType (VarDeclaration]SubrangeVarDeclaration)+>
<IATTLIST StructuredType
Comment CDATA #IMPLIED>

<IELEMENT VarDeclaration EMPTY >
<VATTLIST VarDeclaration

Name CDATA #REQUIRED

Type CDATA #REQUIRED

ArraySize CDATA #IMPLIED
InitialValue CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT SubrangeVarDeclaration (Subrange+) >
<IATTLIST SubrangeVarDeclaration

Name CDATA #REQUIRED

Type (SINTJINT|DINTJLINTJUSINTJUINTJUDINTJULINT) #REQUIRED
Initialvalue CDATA #IMPLIED

Comment CDATA #IMPLIED>

Explanations of the elements of the above DTD, and (where applicable) references to the
formal syntax for their attributes, are given in Table A.3.
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&A2 21PHEI2D)

<IELEMENT SubrangeType (Subrange)>
<IATTLIST SubrangeType

BaseType (SINTJINTIDINTJLINTJUSINTJUINTJUDINTJULINT) #REQUIRED
Initialvalue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT Subrange EMPTY>

<IATTLIST Subrange
LowerLimit CDATA #REQUIRED
UpperLimit CDATA #REQUIRED>

<IELEMENT ArrayType (Subrange+)>
<ITATTLIST ArrayType
BaseType CDATA #REQUIRED
InitialValues CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT StructuredType (VarDeclaration]|SubrangeVarDeclaration)+>

<IELEMENTVarDeclarationEMPTY><IATTLISTVar
DeclarationNameCDATA#REQUIREDTypeCDAT
A#REQUIRED

ArraySize CDATA #IMPLIED
InitialValue CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT SubrangeVarDeclaration (Subrange+) >
<IATTLIST SubrangeVarDeclaration

Name CDATA #REQUIRED

Type (SINTJINT|DINTJLINTJUSINTJUINTJUDINT]JULINT) #REQUIRED
InitialvValue CDATA #IMPLIED
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Table A.3 — DataType DTD elements (1 of 2)

61499-2 © IEC:2012

Element Textual syntax Explanation
attributes (IEC 61131-3, Annex B)
DataType See IEC 61131-3
Name data_type_name
Comment -- A comment per IEC 61131-3 without (* and *) delimiters
Identification Information for data base retrieval
Standard Primary reference standard in number-part-subclause format

Classification

Classification code as defined in reference standard

ApplicationDomain

Application domain as defined in reference standard

Function

Function of this element as defined in reference standard

Type

Element type (e.g., device type) as defined in reference standard

Description

Descriptive phrase as defined in reference standard

Versionlnfo

Possibly one of several entries:
First entry — Most recent version
Second entry — Immediately preceding released version...
Last entry — First released version

Organization

The organization supplying this library element

Version digit [digit] °.° The version identification for this
digit [digit] [letter] library element
Author -- The author of this library element
Date date_literal ["-7 The release date of this version
daytime]
Remarks -- Comments relating to this version
ASN1Tag ASN.1 tag per ISO/IEC 8824
Class ASN.1 tag class per ISO/IEC 8824
Number ASN.1 tag number per ISO/IEC 8824

Compilerinfo

Information for and about compilers used with this class

header -- | Header information such as package, imports, etc.

classdef -- | The class definition information such as superclass and
implemented interfaces. If none is given, a default abstract
superclass is used.

Compiler -- Possibly one of several compilers used with this version

Language -- The source language of this compiler

Vendor -- The vendor of this compiler

Product -- The product name of this compiler

Version -- The version of this compiler

DirectlyDerivedType

See |IEC 61131-3, Tables 12 and 14, item 1

BaseType

elementary_type_name

Initialvalue

constant

Comment

A comment per IEC 61131-3 without (* and *) delimiters
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#A3 DataTypeDTD7TE (10f2)

TEREK X#iE#% (IEC61131-3, Explanation
F$%B)
DataType See IEC 61131-3
Name da
Comment -- RIBIEC61131-3R0ERE, R (+HI») 2 FRFT

Identification

HIEFENRER

Standard

BFEDFERBANEIESZNE

Classification

SEREPENXH D EAN

ApplicationDomain

SEEPE X BN K

Function SETEREXBIZTRBIIEE
Type SEETEXHTREE (fId0, REEXE)

Description

SEERE X R IEREE

Versionlnfo

-AREE/LITFRBEZ—!

E—PFE-RIFRE
FENFBE-REAELBRAEZA.
RE— 1M %B-BREHBHIRE

Organization

R ETTRRAR

Version digit [digit It TR BIAR A HRIR
digit [digit] [
Author - LEETTRNIEE
Date date_literal tbRR 489 % %5 B HA
daytime
Remarks - 5 tbhR A B X B9iTEIR
ASN1Tag FFBISOIEC8824MIASN.FRE
Class FFBISOIEC8824HIASN.1HRE 2K 5
Number T BISOIEC8824MIASN. 1T S

Compilerlinfo

-5l KR ERNRIRREXEE

“BiER, mE. SAE,

header
classdef —%5@)‘(%%, NEBEM
TR, NREHELHE, NWERRIANBRES,

Compiler - ARER SR A —RERN L MRESR 2 —

Language - ZRiEENFIES

Vendor - It miE2R RN &

Product - YRIF A R B FR

Version - X YRIFARAIRR A

DirectlyDerivedType

SNIEC61131-3, F12F114, F1IM

BaseType

elementary_type_name

InitialValue

Comment

RIBIEC61131-3097ERE, A (+Fl«) PR

limite

'S
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Table A.3 (2 of 2)

Element Textual Syntax Explanation
Attributes (IEC 61131-3, Annex B)
EnumeratedType See IEC 61131-3 Tables 12 and 14, item 2

InitialValue

enumerated_value

Comment

A comment per IEC 61131-3 without (* and *) delimiters

EnumeratedValue

See |[EC 61131-3 Table 14, item 2

Name enumerated_value

Comment A comment per IEC 61131-3 without (* and *) delimiters
SubrangeType -- See IEC 61131-3 Tables 12 and 14, item 3

BaseType integer_type_name

InitialValue

signed_integer

Comment A comment per IEC 61131-3 without (* and *) delimiters
Subrange See |IEC 61131-3 Tables 12 and 14, item 3
LowerLimit signed_integer
UpperLinmit signed_integer
ArrayType See IEC 61131-3 Tables 12 and 14, item 4
BaseType non_generic_type_name

InitialValues

array_initialization

StructuredType

See |IEC 61131-3 Tables 12, item 5 and 14, item 5 and item 6

VarDeclaration

Name structure_element_name
Type non_generic_type_name
ArraySize a
Initialvalue b

Comment

A comment per IEC 61131-3 without (* and *) delimiters

SubrangeVarDeclaration

See [EC 61131-3, 2.3.3.

Name structure_element_name

Type integer_type_name

InitialValue

signed_integer

Comment

A comment per IEC 61131-3 without (* and *) delimiters

(subrange {."
term of the second form is

an anonymously defined array.

Annex B.1.4.3 of IEC 61131-3.

a The syntax of this attribute when present shall be equivalent to the syntactic expression

subrange}) | integer {.," integer}

where the non-terminals subrange and integer are as defined in Annex B of IEC 61131-3. Each

equivalent to the subrange O..n-1, where n is the value of the

corresponding Integer syntactic element. If this attribute is missing, the structure component is not

b The syntax of this attribute is the syntax for initialization of the corresponding variable type as defined in

EXAMPLE The structured data type ANALOG_CHANNEL_CONFIGURATIONI example is expressed in

IEC 61131-3, Table 14 as follows:
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&"A3 MHB21M)

TREN X#iFiE (IEC61131-3,
Mi$B)

EnumeratedType SOIEC61131-3FK 1214, 21

InitialValue en

Comment RIBIEC61131-300EFR, R («Fl«) D FRET limiteks
EnumeratedValue SIEC61131-35%14, 21

Name en

Comment RIBIEC61131-300/ERE, T (+H«) D PRRF limiteks
SubrangeType - ZNIEC61131-3%12HM14, 3 tem

BaseType integer_type_name

Initialvalue

S

Comment RIBIEC61131-3R0ERE, 5 (+HI») 2 FRRT
Subrange SOIEC61131-3FK 1214, %31
LowerLimit sighed_integer
UpperLimit sighed
ArrayType ZIIEC61131-35R 128114, 41 tem
BaseType non_generic_type_name
InitialValues ar
StructuredType WIEC61131-3FK12, FESMMHE 14, 5 FE6IN
VarDeclaration
Name structure_element_name
Type non_generic_type_name
ArraySize a
InitialvValue

Comment

RIBIEC61131-3REHR, T («Fl«

) BRTS

SubrangeVarDeclaration

See IEC 61131-3, 2.3.3.

Name structure_element_name

Type integer_type_name

Initialvalue

sig

RIBIEC61131-389FR, R («F») D FRET

IEC61131-389IRB.1.4.3,

a IEBERIEAEHINNEFRTFIEERER (subrange

b ZEMRIEEEVHRCEREEXRNIEE, W

Hep R i FSEEMBIHAEIEC61131-3MMRBFEN . F_MEANE—IEHEN T FEEO.N-1, EPnZERE
HEETRNE, IRROLEYE, WEHAGTREREXHNHE,

R EIESE B ANALOG_CHANNEL_CONFIGURATIONIR IR~ A

IEC61131-3, FR14WTF:
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TYPE ANALOG_CHANNEL_CONFIGURATIONI :
STRUCT
RANGE: ANALOG_SIGNAL_RANGE;
MIN_SCALE: ANALOG_DATA:= -4095;
MAX_SCALE: ANALOG_DATA:= 4095;
END_STRUCT;
END_TYPE

A corresponding XML document could be:

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE DataType SYSTEM "DataType.dtd"
>
<DataType
Name=""ANALOG_CHANNEL_CONFIGURATIONI"
Comment="1EC 61131-3, Table 14#5">
<ldentification
Function="Configuration Data"
Standard="61131-3-2.3.3.2"
ApplicationDomain="Any"
Classification="Data type"
Type="Analog"”
Description="Table 14, #5"/>
<Versionlnfo
Organization="1EC SC65B/WG7/TF3"
Version="2.0"
Author="JHC"
Date=""2000-01-31"/>
<StructuredType>
<VarDeclaration Name=""SIGNAL_RANGE"
Type=""ANALOG_SIGNAL_RANGE"/>
<VarDeclaration Name="MIN_SCALE"
Type=""ANALOG_DATA"
Initialvalue="-4095"/>
<VarDeclaration Name="MAX_SCALE"
Type=""ANALOG_DATA"
Initialvalue="4095"/>
</StructuredType>
</DataType>

A.3 LibraryElement DTD

An XML document complying with the DTD in Table A.4 represents a LibraryElement object
as described in Annex C of IEC 61499-1. Possible root elements of such a document are
FBType, AdapterType, ResourceType, DeviceType, System, and SubappType,
representing the concrete subclasses FBTypeDeclaration, AdapterTypeDeclaration,
ResourceTypeDeclaration, DeviceTypeDeclaration, SystemConfiguration, and
SubapplicationTypeDeclaration of the abstract superclass LibraryElement, respectively.
The DataTypeDeclaration subclass is represented separately by the DTD given in
Clause A.2.
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TYPE ANALOG_CHANNEL_CONFIGURATIONI :
STRUCT
RANGE: ANALOG_SIGNAL_RANGE;
MIN_SCALE: ANALOG_DATA:= -4095;
MAX_SCALE: ANALOG_DATA:= 4095;
END_STRUCT;

HERZAXMLXASE LA :

<?xml version="1.0" encoding=""UTF-8"?7>

<IDOCTYPE DataType SYSTEM *"DataType.dtd"

>
<DataType
Name=""ANALOG_CHANNEL_CONFIGURATIONI"
Comment="1EC 61131-3, Table 14#5">
<ldentification
Function="Configuration Data"
Standard="61131-3-2.3.3.2"
ApplicationDomain="Any"
Classification="Data type"
Type="Analog"
Description="Table 14, #5"/>
<Versionlnfo
Organization="1EC SC65B/WG7/TF3"
Version="2_0"
Author="JHC"
Date="2000-01-31"/>
<StructuredType>
<VarDeclaration Name="SIGNAL_RANGE"
Type=""ANALOG_SIGNAL_RANGE"/>
<VarDeclaration Name="MIN_SCALE"
Type=""ANALOG_DATA"
InitialvValue="-4095"/>
<VarDeclaration Name="MAX_SCALE"
Type="ANALOG_DATA"
InitialValue="4095"/>
</StructuredType>
</DataType>

61499-2 © IEC:2012

FFERALPDTDRIXMLI IR T—PLibraryElement3t &R, 31IEC61499-1RIMIHFCHFMA, 1HhEXHAT
AIAEIR TR BFBType. AdapterType. ResourceType. DeviceType. System#ISubappType, F=x

% iBHLibraryElementhySystemConfigurationflSubapplicationTypeDeclaration43 5, DataType
DeclarationF¥ A4 HAMIDTDRIMRT

Clause A.2.
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Table A.4 — Library Element DTD (1 of 5)

<?xml version="1.0" encoding="UTF-8"?>
<I-- Common elements -->
<IELEMENT Identification EMPTY>
<IATTLIST Ildentification

Standard CDATA #IMPLIED
Classification CDATA #IMPLIED
ApplicationDomain CDATA #IMPLIED
Function CDATA #IMPLIED

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<IELEMENT Versionlnfo EMPTY>
<IATTLIST Versionlnfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

Date CDATA #REQUIRED

Remarks CDATA #IMPLIED>

<IELEMENT CompileriInfo (Compiler*)>
<IATTLIST Compilerlinfo

header CDATA #IMPLIED

classdef CDATA #IMPLIED>

<VELEMENT Compiler EMPTY>
<IATTLIST Compiler

Language (Java | Cpp | C | Other) #REQUIRED
Vendor CDATA #REQUIRED

Product CDATA #REQUIRED

Version CDATA #REQUIRED>

<ITELEMENT FBNetwork
(FB*,EventConnections?,DataConnections?,AdapterConnections?)>

<IELEMENT FB (Parameter¥*)>
<IATTLIST FB

Name CDATA #REQUIRED

Type CDATA #REQUIRED
Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<IELEMENT EventConnections (Connection+)>

<IELEMENT DataConnections (Connection+)>
<IELEMENT AdapterConnections (Connection+)>
<IELEMENT Connection EMPTY>
<IATTLIST Connection

Source CDATA #REQUIRED

Destination CDATA #REQUIRED

Comment CDATA #IMPLIED

dx1 CDATA #IMPLIED

dx2 CDATA #IMPLIED

dy CDATA #IMPLIED
>
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<?xmlversion="1.0"encoding="UTF-8"?><I- @A TH-—>
<IELEMENTIdentificationEMPTY><!ATTLISTIdentification
StandardCDATA#IMPLIED

Classification CDATA #IMPLIED
ApplicationDomain CDATA #IMPLIED
Function CDATA #IMPLIED

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<IELEMENT Versionlnfo EMPTY>
<IATTLIST Versioninfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

Date CDATA #REQUIRED

Remarks CDATA #IMPLIED>

<IELEMENT Compilerinfo (Compiler*)>
<IATTLIST Compilerinfo

<IELEMENTCompilerEMPTY><IATTLIST4R1¥2818S (JavaCppCH
fth) #REQUIRED

Vendor CDATA #REQUIRED
Product CDATA #REQUIRED
Version CDATA #REQUIRED>

Connections?,AdapterConnections?)>

<IELEMENTFB(Parameter)><!ATTLISTF
BRFRCDATA#REQUIREDZEEICDATAHR
EQUIRED

Comment CDATA #IMPLIED
X CDATA #IMPLIED
y CDATA #IMPLIED>

<IELEMENTDataConnections(Connection+)><!ELEMENTAdapter
Connections(Connection+)><!ELEMENTConnectionEMPTY><!AT
TLISTConnectionSourceCDATA#REQUIREDDestinationCDATA#
REQUIRED

TIECDATA#IMPLIEDdX1CDATA#I
MPLIEDdx2CDATA#IMPLIEDdyCD
ATA#IMPLIED>
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Table A.4 (2 of 5)

61499-2 © IEC:2012

<I-- FBType elements -->

<VTELEMENT

(ldentification?,Versionlnfo+,Compilerinfo?, InterfacelList,

(BasicFB
<IATTLIST

FBType

| FBNetwork)?, Service?) >
FBType

Name CDATA #REQUIRED
Comment CDATA #IMPLIED

>

<VTELEMENT

InterfacelList

(Eventlnputs?,EventOutputs?, InputVars?,0utputvVars?,

Sockets?,
<VTELEMENT
<VTELEMENT
<VTELEMENT
<VTELEMENT
<VTELEMENT
<VTELEMENT

Plugs?)>

Eventlnputs (Event+)>
EventOutputs (Event+)>
InputVars (VarDeclaration+)>
OutputVars (VarDeclaration+)>
Sockets (AdapterDeclaration+)>
Plugs (AdapterDeclaration+)>

<VTELEMENT
<ITATTLIST

Event (With*)>
Event

Name CDATA #REQUIRED
Type CDATA #IMPLIED
Comment CDATA #IMPLIED>

<VTELEMENT
<TATTLIST

with EMPTY>
With

Var CDATA #REQUIRED>

<VTELEMENT
<ITATTLIST

VarDeclaration EMPTY>
VarDeclaration

Name CDATA #REQUIRED

Type CDATA #REQUIRED
ArraySize CDATA #IMPLIED
InitialValue CDATA #IMPLIED
Comment CDATA #IMPLIED>

<VTELEMENT
<ITATTLIST

AdapterDeclaration (Parameter*)>
AdapterDeclaration

Name CDATA #REQUIRED
Type CDATA #REQUIRED
Comment CDATA #IMPLIED
X CDATA #IMPLIED

y CDATA #IMPLIED>

<VTELEMENT
<VTELEMENT
<VTELEMENT

BasicFB (InternalVars?,ECC?,Algorithm*)>
InternalVars (VarDeclaration+)>

ECC (ECState+,ECTransition+)>

<VTELEMENT
<ITATTLIST

ECState (ECAction*)>
ECState

Name CDATA #REQUIRED
Comment CDATA #IMPLIED
X CDATA #IMPLIED

y CDATA #IMPLIED>

<VTELEMENT
<ITATTLIST

ECTransition EMPTY>
ECTransition

Source CDATA #REQUIRED

Destinati

on CDATA #REQUIRED

Condition CDATA #REQUIRED
Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>
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<I-FBTypest&--><!ELEMENTFBType(Identification? VersionInfo+ CompilerInfo? Inter
faceList (BasicFBFBNetwork)? Service?)><!ATTLISTFBTypeNameCDATA#REQUIRED

<IELEMENTInterfacelList(EventInputs? EventOutputs? InputVars? OutputVar
s? Sockets? Plugs?)><!ELEMENTEventInputs(Event+)><!ELEMENTEventOutp
uts(Event+)><IELEMENTInputVars(VarDeclaration+)><!ELEMENTOutputVars
(VarDeclaration+)><!ELEMENTSockets(AdapterDeclaration+)><!ELEMENTPlu
gs(AdapterDeclaration+)>

<IELEMENTEvent(With*)><IATTLIST
EHLZFRCDATA#REQUIRED

D>

<IELEMENTWithEMPTY><!ATTLI
STWithVarCDATA#REQUIRED>

<IELEMENTVarDeclarationEMPTY><IATTLISTV
arDeclarationNameCDATA#REQUIREDTypeCD
ATAH#REQUIRED

ArraySize CDATA #IMPLIED

<IELEMENTAdapterDeclaration(Parameter+)><!ATTLISTAdapter
DeclarationNameCDATA#REQUIREDTypeCDATA#REQUIRED

Comment CDATA #IMPLIED
x CDATA #IMPLIED
y CDATA #IMPLIED>

<ITELEMENT
<ITELEMENT
<ITELEMENT

BasicFB (InternalVars?,ECC?,Algorithm*)>
InternalVars (VarDeclaration+)>

ECC (ECState+,ECTransition+)>

<IELEMENT ECState (ECAction*)>
<IATTLIST ECState

Name CDATA #REQUIRED

Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<IELEMENT ECTransition EMPTY>
<IATTLIST ECTransition

Source CDATA #REQUIRED
Destination CDATA #REQUIRED
Condition CDATA #REQUIRED
Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>
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Table A.4 (3 of 5)

<IELEMENT ECAction EMPTY>
<IATTLIST ECAction
Algorithm CDATA #IMPLIED
Output CDATA #IMPLIED>

<VIELEMENT Algorithm (VarDeclaration*, (FBD | ST | LD | Other))>
<IATTLIST Algorithm

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT FBD (FB+,DataConnections)>

<IELEMENT ST (#PCDATA)>
<IATTLIST ST
Text CDATA #IMPLIED >

<IELEMENT LD (Rung+)>
<IELEMENT Rung (#PCDATA)>
<IATTLIST Rung

Output CDATA #REQUIRED
Expression CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Other (#PCDATA)>
<IATTLIST Other
Language CDATA #REQUIRED >

<IELEMENT Service (ServiceSequence+)>
<IATTLIST Service
Rightlnterface CDATA #REQUIRED
LeftInterface CDATA #REQUIRED
Comment CDATA #IMPLIED>

<VTELEMENT ServiceSequence (ServiceTransaction*)>
<IATTLIST ServiceSequence

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT ServiceTransaction (InputPrimitive?, OutputPrimitive*)>

<IELEMENT InputPrimitive EMPTY>

<IATTLIST InputPrimitive
Interface CDATA #REQUIRED
Event CDATA #REQUIRED
Parameters CDATA #IMPLIED>

<IELEMENT OutputPrimitive EMPTY>
<IATTLIST OutputPrimitive
Interface CDATA #REQUIRED
Event CDATA #REQUIRED
Parameters CDATA #IMPLIED>

<!-- AdapterType elements -->
<IELEMENT AdapterType

(ldentification?,Versionlnfo+,CompileriInfo?, InterfacelList,Service?)>
<IATTLIST AdapterType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>
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<IELEMENT ECAction EMPTY>
<IATTLIST ECAction

<IELEMENTE % (VarDeclaration* (FBDSTLDOther))><!ATTLISTE A Z #RCDATA#REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT FBD (FB+,DataConnections)>

<IELEMENT ST (#PCDATA)>

<IELEMENTLD(Rung+)><IELEMENTRu
ng(#PCDATA)><IATTLIST#B£R 5 HHCD
ATA#REQUIRED

<IELEMENTEfth (#PCDATA)><!ATTLISTE
fBiE = CDATA#REQUIRED>

<IELEMENT Service (ServiceSeqguence+)>
<IATTLIST Service
Rightlinterface CDATA #REQUIRED
LeftInterface CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT ServiceSequence (ServiceTransaction*)>
<IATTLIST ServiceSequence

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT ServiceTransaction (InputPrimitive?, OutputPrimitive*)>

<IELEMENT InputPrimitive EMPTY>

<IATTLIST InputPrimitive
Interface CDATA #REQUIRED
Event CDATA #REQUIRED
Parameters CDATA #IMPLIED>

<IELEMENT OutputPrimitive EMPTY>
<IATTLIST OutputPrimitive
Interface CDATA #REQUIRED

<l-AdapterType st &--><!ELEMENTAdapterType(Identification? Versioninfo+ Compilerinfo? Interfac
eList Service?)><!IATTLISTAdapterTypeNameCDATA#REQUIRED

Comment CDATA #IMPLIED>
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Table A.4 (4 of 5)

<l-- ResourceType elements -->
<IELEMENT ResourceType (ldentification?,Versionlnfo+, Compilerinfo?,
FBTypeName*, VarDeclaration*, FBNetwork?)>
<ITATTLIST ResourceType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT FBTypeName EMPTY>
<IATTLIST FBTypeName
Name CDATA #REQUIRED>

<!-- DeviceType elements -->

<IELEMENT DeviceType (ldentification?, Versionlnfo+, Compilerinfo?,
VarDeclaration*, ResourceTypeName*, Resource*, FBNetwork?)>
<IATTLIST DeviceType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<ITELEMENT ResourceTypeName EMPTY>
<IATTLIST ResourceTypeName
Name CDATA #REQUIRED >

<IELEMENT Resource (Parameter*,FBNetwork?)>
<IATTLIST Resource

Name CDATA #REQUIRED

Type CDATA #REQUIRED

Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<l-- System elements -->
<IELEMENT System (ldentification?, Versionlnfo+, Compilerinfo?,
Application*, Device+, Mapping*, Segment*, Link*)>
<TATTLIST System
Name CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Application (SubAppNetwork)>
<IATTLIST Application

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT Mapping EMPTY>
<IATTLIST Mapping

From CDATA #REQUIRED

To CDATA #REQUIRED>

<IELEMENT Device (Parameter*,Resource*,FBNetwork?)>
<IATTLIST Device

Name CDATA #REQUIRED

Type CDATA #REQUIRED

Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>
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RAL (41, H5D)

<I-ResourceTypest & -—><!ELEMENTResourceType(ldentification? Versioninfo+ Compilerinfo? FBTyp
eNamex VarDeclaration* FBNetwork?)><!ATTLISTResourceTypeNameCDATA#REQUIRED

Comment CDATA #IMPLIED>
<IELEMENT FBTypeName EMPTY>

<!-DeviceTypeelements——><!ELEMENTDeviceType(ldentification? VersionInfo+ Compilerinfo? Var
Declaration* ResourceTypeNamex* Resource* FBNetwork?)><!ATTLISTDeviceTypeNameCDATA#REQ
UIRED

Comment CDATA #IMPLIED>
<VELEMENT ResourceTypeName EMPTY>

<IELEMENTResource(Parameters FBNetwork?)><!ATTLISTR IR &
FRCDATA#REQUIREDZE B! CDATA#REQUIRED

Comment CDATA #IMPLIED

<I-Systemelements——><IELEMENTSystem(Identification? VersionInfo+ Compilerinfo? Applica
tion* Device+ Mapping* Segmentx Link*)><!ATTLISTSystemNameCDATA#REQUIRED

<IELEMENTRZ BB #2 % (SubAppNetwork)><!ATTLISTRZ 7
FF & #RCDATA#REQUIRED

<IELEMENTMappingEMPTY><IATTLI
STMappingfromCDATA#REQUIRED

<IELEMENTDevice(Parameterx Resource* FBNetwork?)><!ATTLISTI& & & #RC
DATA#REQUIREDZEE!CDATA#REQUIRED

Comment CDATA #IMPLIED
X CDATA #IMPLIED
y CDATA #IMPLIED>
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Table A.4 (5 of 5)

<l-—- SubAppType elements -->
<IELEMENT SubAppType
(ldentification?,Versionlnfo+,Compilerinfo?,SubApplnterfacelList,
SubAppNetwork?)>
<IATTLIST SubAppType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT SubApplnterfaceList
(SubAppEventinputs?,SubAppEventOutputs?, InputVars?,OutputVars?)>
<IELEMENT SubAppEventlnputs (SubAppEvent+)>

<IELEMENT SubAppEventOutputs (SubAppEvent+)>

<IELEMENT SubAppEvent EMPTY>
<IATTLIST SubAppEvent

Name CDATA #REQUIRED

Type CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT SubAppNetwork
(SubApp*,FB*,EventConnections?,DataConnections?, AdapterConnections?)>

<IELEMENT SubApp EMPTY>
<ITATTLIST SubApp

Name CDATA #REQUIRED
Type CDATA #REQUIRED
Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<I-- Network elements -->
<IELEMENT SegmentType (ldentification?,Versionlnfo+, Compilerinfo?,
VarDeclaration*)>
<ITATTLIST SegmentType
Name CDATA #REQUIRED
Comment CDATA #IMPLIED >

<IELEMENT Segment (Parameter*)>
<ITATTLIST Segment

Name CDATA #REQUIRED

Type CDATA #REQUIRED

Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED

dx1 CDATA #IMPLIED>

<IELEMENT Parameter EMPTY>
<IATTLIST Parameter
Name CDATA #REQUIRED
Value CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Link (Parameter®*)>
<IATTLIST Link
SegmentName CDATA #REQUIRED
CommResource CDATA #REQUIRED
Comment CDATA #IMPLIED >

Explanations of some of the elements of the above DTD, and (where applicable) references to

the formal syntax for their attributes, are given in Table A.5.

nuLd usym pajjonuodun "paniwiad S uonnguisip Jo uonanpoldal Jayuny oN "UoSIpe sawer AQ $T0Z-/Z-A0ON UO Papeojumop ‘Wo2719a11syda] suonduosgns “-auj (oinualos) sisinay uoswoyl Aq owaq yg 01 pasuadl| reusrew pajybuidod

61499-2 © IEC:2012

&AL (5PHEIST)

<I-SubAppTypeTt&-—><!ELEMENTSubAppType(ldentification? VersionInfo+ Compilerinfo? Su
bApplnterfaceList SubAppNetwork?)><!ATTLISTSubAppTypeNameCDATA#REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT SubApplnterfacelList
(SubAppEventlinputs?,SubAppEventOutputs?, InputVars?,0utputvVars?)>
<ITELEMENT SubAppEventinputs (SubAppEvent+)>

<IELEMENT SubAppEventOutputs (SubAppEvent+)>

<IELEMENT SubAppEvent EMPTY>
<IATTLIST SubAppEvent

Name CDATA #REQUIRED

Type CDATA #IMPLIED

Comment CDATA #IMPLIED>

tions?,DataConnections?, AdapterConnections?)>

<IELEMENTSUbAppEMPTY><!ATTLI
STSubAppNameCDATA#REQUIRE
DTypeCDATA#REQUIRED

Comment CDATA #IMPLIED

<I-fEE TR -—><IELEMENTSegmentType(Identification? VersionInfo+ Compilerinfo? VarDeclaratio
n*)><IATTLISTSegmentTypeNameCDATA#REQUIRED

<IELEMENTER (B#k+) ><IATTLISTERZ FRCDA
TA#REQUIREDZE & CDATA#REQUIRED

Comment CDATA #IMPLIED
X CDATA #IMPLIED

<IELEMENTParameterEMPTY><IATTLIS
T2 A FRCDATA#REQUIRED

Value CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Link (Parameter*)>
<IATTLIST Link
SegmentName CDATA #REQUIRED
CommResource CDATA #REQUIRED

RASLH T X EARDTDH—ETRNER, Uk EERANERT) MENBENRIIEENSIA.
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Table A.5 — LibraryElement DTD elements (1 of 5)

Element
attributes

Syntax

(IEC 61499-1, Annex B) Explanation

Identification

Versionlnfo

See Table A.3

Compilerinfo

Compiler
FBNetwork A function block network as defined in IEC 61499-1.
FB A function block instance as defined in IEC 61499-1.
Name fb_instance_name
Type fb_type_name
Comment A comment per IEC 61131-3 without (* and *) delimiters
X, ¥y See Annex B.
Connection An event connection, data connection or adapter connection as
defined in IEC 61499-1.
Source c)l
Destination c)

dx1l, dx2, dy

See Annex B.

FBType A function block type as described in IEC 61499-1.

Name fb_type_name

Comment A comment per IEC 61131 without (* and *) delimiters
Event A declaration of an event interface.

Name event_input_name d)

| event_output_name

Type event_type

Comment A comment per IEC 61131-3 without (* and *) delimiters
With A declaration of an association between an event and a variable.

var input_variable_name d)

| output_ variable _name

VarDeclaration

A declaration of a variable.

Name input_variable_name e)
| output_variable_name
| internal_variable_name

Type identifier

ArraySize f)

InitialValue

9)

Comment

A comment per IEC 61131-3 without (* and *) delimiters

1 see Table footnote at the end of Table A.1.
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TEEM

iBE% (IEC61499-1, Mit¥
B)

Explanation

Identification

Versionlnfo

Compilerinfo

WZ&RA3

Compiler
FBNetwork IEC61499-1HE X RYTHREIR LS,
FB IEC61499-1H%E X RYThAER Lo
Name fb_instance_name
Type
Comment RIBIEC61131-309FRE, R (H«) D FRRET ters
X, y B,
Connection [EC61499-1HE X HNEHER. MIBEENERRERE,
Source c)1l

Destination

dx1l, dx2, dy

TLRHF

Bo

FBType IEC61499- 1R IARBINRER KR,
Name
Comment RIBIEC611318FRE, (M) DIRET
Event EHEONSRA,
Name event_input_name d)
| event_output_name
Type
Comment RIBIEC61131-300FRE, A («Fx) 2 PRFF
With AERREMHMEE Z BRI XK.
var input_variab d)
| output_ vari
VarDeclaration TE2MAEA,
Name input_variable_name e)
| output_variable_name
| internal_variable_name
Type identifier
ArraySize f)

Initialvalue

1 RRATVKEMRENE,

RIEIEC61131-38VERE, () D FRRF
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Table A.5 (2 of 5)

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B)
AdapterDeclaration A declaration of a plug or socket interface of a function block type.
Name plug_name | socket_name h) 1
Type adapter_type_name
Comment A comment per IEC 61131-3 without (* and *) delimiters
X,y Location (See Annex B) of plug or socket in the internal function
block network of a composite function block type.
ECState An EC state as defined in IEC 61499-1.
Name ec_state_name
Comment A comment per IEC 61131-3 without (* and *) delimiters
X,y See Annex B.

ECTransition

An EC transition as defined in IEC 61499-1.

Source

ec_state_name

Destination

ec_state_name

Condition ec_transition_condition
X,y See Annex B.
ECAction An EC action as defined in IEC 61499-1.
Algorithm algorithm_name
Output event_output_name
Algorithm An algorithm in a specified language 2)
Name algorithm_name
Comment A comment per IEC 61131-3 without (* and *) delimiters
ST An algorithm in the IEC 61131-3 ST language.
Algorithm contents in the syntax of
Text a statement_list per )
IEC 61131-3, Annex B.
Rung A rung of an algorithm in the LD language
Output b)
Expression See b) and 1.
Other An algorithm in a language other than FBD, ST or LD.
Language The name of the programming a)
language
Text Content of the algorithm in the
syntax defined for the particular See @) and D).
language
Service A declaration of a service per IEC 61499-1
RightlInterface service_interface_name
LeftiInterface service_interface_name
Comment

A comment per IEC 61131-3 without (* and *) delimiters

1 see Table footnote at the end of Table A.1.
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RAS (5DHBI2M)

TEEM

% (IEC61499-1, Mit¥
B)

AdapterDeclaration

THEERSE B AYHE L S EE 1R ORI AR BR

Name plug_name | socket_name h) 1

Type

Comment RIBIEC61131-300FRE, A («Fx) D PRFF

X, Y A NIEET S STHRER LR NN THRERMERAE (MH4B)
ECState IEC61499-1HE X RIECIK T,

Name

Comment RIBIEC61131-300FRE, A («Fl+) 2 PRFF

X, Y DRt 4B

ECTransition

IEC61499-1HE X HIECH IR,

Source

ec_state_name

Destination

ec_state_name

Condition ec_transition_condi

X,y T Hf$4Bo
ECAction IEC61499-1HE X HECEHTE,

Algorithm algorithm_name

Output
Algorithm BEESHNE Xa)

Name

Comment RIBIECO61131-389FRE, T (+H*) D FRFF
ST IEC61131-3STIEE RN EZ.

RFAIEC61131-3MIRBAIstatement_Llis

Text UEERHNEZEAS, )
Rung LDIBE RV E LR

Output

Expression

Rb)Fs

Other FBD. STEHLDUUSMYIBEZHRIE %
Language RIZIEEHEIR a)
Text NREBEEXNBZRNEZEA
%_\: Jl_lua)iﬂ:“.)c
Service FFEIEC61499-1HIARSS A
Rightlnterface service_interface_name
LeftInterface

RIBEIEC61131-38VERE, () D FRRF

1 RRAIVRERREDE,
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Table A.5 (3 of 5) % J/AS (31, #51) o
o tifi
Element Syntax Explanati g TEREH &% (IEC61499-1, Kk o1
Attributes (IEC 61499-1, Annex B) Xplanation @ B) nc.
— su
ServiceSequence A declaration of a service sequence per IEC 61499-1 § ServiceSequence IRIBIEC61499-1FEBEAR S IR bs
cri
Name seguence_name ; Name oti
Comment A comment per IEC 61131-3 without (* and *) delimiters g Comment RIBIEC61131-309FRE, R« D PRAT S?
3
InputPrimitive An input service primitive per IEC 61499-1 g InputPrimitive HAIEC61499-1 MHINBRSS RIE e
Py
Interface service_interface_name g Interface service_interface_name ;
]
Event (([plug_name "_."] event_input_name) 2 Event (([plug_name "."] event_input_name) rﬁf
| (socket_name *." event_output_name)) & | (socket_name "." event_output_name)) ¥
[+ 1 "-"] g [+ 1 "-"] i
Parameters input_variable_name {"," input_variable_name} e Parameters input_ name} é"R
OutputPrimitive An output service primitive per IEC 61499-1 s OutputPrimitive FFABIEC61499- 1Mk RS RIE ae
0
Interface service_interface_name ;', Interface service_interface_name S}J
Event ("NULL" 2 Event ("NULL" R
I (Iplug_name *_."] event_output_name) 2 | (Iplug_name "_"] event_output_name) 1%
| (socket_name "." event_input_name)) @ | (socket_name "." event_input_nhame)) ﬁ
[+7 1 "-"] 5 [+ 1 "-"1 ,
Parameters output_variable_name {"," output_variable_name} g Parameters ou ==
o ~ \ Q43 | == am
AdapterType A declaration of an adapter interface type per IEC 61499-1 S AdapterType I BIEC61499-1 Vi Acas & MR A A= es
p M
Name adapter_type_name § Name adi
= AT - = A SO
Comment A comment per IEC 61131-3 without (* and *) delimiters g)_ Comment RIBIEC61131-309FRE, R (H«) D IRRET n
2 — ¥
ResourceType A declaration of a resource type per IEC 61499-1 § ResourceType IRIBIEC61499-1FRAZRRE 20
14
Name resource_type_name g Name &
' = v — n
Comment A comment per IEC 61131-3 without (* and *) delimiters S Comment RIBIEC61131-3BERE, R (A« 2 PR A
= ymp—r — proywa— 27
FBTypeName The name of a function block type supported by all instances of a E FBTypeName RIREB BV KOISZ BV ThBE RS B R T =}
resource type < T
2 £
Name fb_type_name 2 Name o
—— +
DeviceType A declaration of a device type per IEC 61499-1 i’ DeviceType I RIEC61499-1HIR&REEH 2
S i
Name device_type_name S Name s
£ = A -
Comment A comment per IEC 61131-3 without (* and *) delimiters ;.. Comment RIBIEC61131-30VFRE, A («Flx) D FRFF &
3 N . — mp—— =l
ResourceTypeName The name of a resource type supported by all instances of a 3 ResourceTypeName B FBMFAE LHIEZ R IRIER N Z R %U
device type g g
o
Name resource_type_name § Name %
Resource A resource instance present in all instances of a device type § Resource FAETIREXRENAALAIPIRIRES] 77
=) Ep
Name resource_instance_name = Name resource_instance_name Bt
= x
Type resource_type_name g Type =
5 3 e = =
Comment A comment per IEC 61131-3 without (* and *) delimiters ; Comment RIBIEC61131-30VFRE, s (+Fx) 2 FRFF i)
©
= o
=l
C
>
8
2
s
g
s
>0
g
3
s
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Table A.5 (4 of 5)

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B)
System A declaration of a system configuration per IEC 61499-1
Name system_name
Comment

A comment per IEC 61131-3, 2.1.5 without (* and *) delimiters

Application

A declaration of an application per IEC 61499-1

Name

application_name

Comment

A comment per IEC 61131-3 without (* and *) delimiters

Mapping Mapping of a function block instance from an application onto a function block
instance in a resource.

From b

_instance_reference

Hierarchical function block instance name
in its application, e.g., APP1.SUBAPP2.FB2

To b

_resource_reference

Hierarchical function block instance name
in the physical system

)RS

Device A declaration of a device configuration per IEC 61499-1
Name device_instance_name
Type device_type_name
Comment A comment per IEC 61131-3 without (* and *) delimiters
SubAppType A declaration of a subapplication type per IEC 61499-1
Name subapp_type_name
Comment A comment per IEC 61131-3 without (* and *) delimiters
SubAppEvent A declaration of an event interface of a subapplication type.
Name event_input_name )
| event_output_name
Type event_type
Comment A comment per IEC 61131-3 without (* and *) delimiters
SubApp A subapplication instance as defined in IEC 61499-1.
Name subapp_instance_name
Type subapp_type_name
Comment A comment per IEC 61131-3 without (* and *) delimiters
X, ¥y See Annex B.
SegmentType A declaration of a segment type per IEC 61499-1
Name segment_type_name
Comment

A comment per IEC 61131-3 without (* and *) delimiters

1 see Table footnote at the end of Table A.1.
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RAS5 (41, H#51)

TEREH 8% (IEC61499-1, Ml
B)
System FFAIEC61499- 1M R 4R E SR
Name
Comment BIBIEC61131-3. 21509 FR, AFH M) DRRF

Application

TEIEC61499-1MIN A RA

Name

Comment

BIBIEC61131-30FFF, A <+ D RAT

Mapping | 16 UVREER 52 WA A A2 BT B 2R R O T BE SR S il

From fb_instance_reference AR BINREREFIZFR, 51g0, APPI
SUBAPP2.FB2

To fb_resource MIERZPE D B INRER L= R
Device FFEIEC61499-1BYIR FECE A -

Name device_instance_name

Type

Comment RIBIEC61131-3R0ERE, A+ D RET
SubAppType FIAIEC61499-1HYF R AV A=A

Name

Comment RIBIEC61131-3R0ERE, ()2 RAT
SubAppEvent FNAREFREENSEA4EONER,

Name event_input_name )

| event _output_name

Type

Comment RIBIEC61131-300FFE, A () 2R
SubApp IEC61499-1H%E XY F N A2 % 5=l

Name subapp_instance_name

Type

Comment RIBIEC61131-30FFE, A () 2R

X, y I 4Bo
SegmentType FFRIEC61499- 1RV LAY EH

Name

1 ARAIVRKEHREDST.

IBIBIEC61131-300FFE, A+ DRAET
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Table A.5 (5 of 5)

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B)

Segment A segment of a communication network
Name identifier
Type identifier
Comment A comment per IEC 61131-3 without (* and *) delimiters
X, Yy, dx1 See Annex B.

Link A link between a Segment element and a Device element
CommResource resource_hierarchy K)
SegmentName identifier The segment to be linked
Comment A comment per IEC 61131-3 without (* and *) delimiters

Parameter A parameter of an element, e.g. a Segment or Link element.
Name identifier
vValue A character string in an appropriate format to express the value

of the associated parameter.
Comment A comment per IEC 61131-3 without (* and *) delimiters

a) The specification of algorithms in languages other than FBD, ST and LD is beyond the scope of this
standard.

b) since the FBD and ST languages are available for the specification of complex algorithms, it is
recommended that the usage of the LD language in the context of this standard be limited to rungs
performing the evaluation of assignment statements of the form <output>:= <expression>. For
portability between software tools, it is further recommended that the XML Expression element have
the following simple postfix-operator textual syntax with whitespace_separated terms:

expression::= and_expression
and_expression::= (variable_name ["!1"]) | or_expression
| and_expression and_expression "&"
or_expression::= and_expression | or_expression or_expression "|*

See EXAMPLE 1 in Clause C.1 for an illustration of this recommended usage.

€) Depending on the context, the syntax of a Source or Destination element should correspond to
the syntax of the respective element in one of the productions event_conn, data_conn,
adapter_conn, subapp_event_conn, subapp_data_conn, config_event_conn,
config_data_conn, config_adapter_conn, devtype_event_conn,
devtype_data_conn, or devtype_adapter_conn given in Annex B of IEC 61499-1.

d) The productions event_input_name and input_variable name apply when the Event
element is part of an Eventlnputs element, and event_output_name and
output_variable_name apply when it is part of an EventOutputs element.

€) The productions input_variable_name, output_variable_name and
internal_variable_name apply when the associated VarDeclaration element is part of an
InputVars, OutputVars or InternalVars element, respectively.

f) The syntax of this element when present shall be equivalent to the syntactic expression
(subrange {.- subrange}) | integer {"." integer}
where the non-terminals subrange and integer are as defined in Annex B of IEC 61131-3. Each
term of the second form is equivalent to the subrange O..n-1, where n is the value of the
corresponding integer syntactic element. If this element is missing, the variable is not an array of
anonymous type, although it could still be an instance of a previously defined array type.

9) The syntax of this element is the syntax for initialization of the corresponding variable type as defined in
Annex B of IEC 61131-3.

h) The productions plug_name and socket_name apply when the associated
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&RAS (5DHBISM)

TREN IBE)/f (IEC61499-1, Hif¥ n

Segment BIEMEHN—Z 52

Name identifier

Type

Comment RIBIEC61131-389FRE, T (+H*) D PR

X, Yy, dxi DLFH 4B,
Link BRI &R 2B p s

CommResource resource_hierarchy

SegmentName BRI

Comment RIBIEC61131-389FRE, T (+H*) D FRFF
Parameter TTENSH, FIMESEETE,.

Name

value PUE S RTEXSHENFRE,

RIEIEC61131-30TERE, N6 (+H%) 73 BT

a)FBD. STHILDLASMIESHEZNEEH T A RERSER,

b)FFBDMISTIES AT EREEZNME, BNEATEN L TFXHEALDESXRFHRIT<HE>-HRANEEIEDITE
g =<RERX>. ATRHETAZEINAZEN, #—PEMXMLERALTEEGUTERNEEEETXAIEEN
TRORHIARIE:

expression::= and_expression
and_expression::= (variable_name ["!"]) | or_expression

SRERCIHRRAGI LT Bz EF R IARREA,
OIRIE LT, SourcediDestinationTcRBVIE AN YN F

P43 event_conn. data_conn. adapter_conn. subapp_event_conn. subapp_data_conn. config_ev
ent_conn. config_data_conn.

IEC61499-18IMI RBH 44 H ¥ devtype_data_connZdevtype_adapter_conno.

d)F= %R event_input_namefinput_variable_namefE E & &S A

tput_name and
output_variable_name ¥ € ZEventOutputsTt &I — &8 7 BHE A,

e)
L XBXBVarDeclarationst & 72 3 &InputVars. OutputVarssInternalVarsstZBI—E85BY, internal_variable_name
F_tzﬁo

DZTENAEZERINNERTEREAR

Hoh3ER i F BB BHAEIEC61131-3MRBPEN . FMHXNES—TEMENFFEE0.N-1, HFnEETE
HEETENE IRRDITER, WZEEFRERLENHA, RECTHUERTHEXHMALRHNTLL,

QZITENEB LB TVRHUENTEXBEE, W
IEC61131-3H9HI =B,

h) The productions plug_name and socket_name apply when the associated
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k)

AdapterDeclaration element is part of a Plugs or Sockets element, respectively.

The productions event_input_name and event_output_name apply when the SubAppEvent
element is part of a SuUbAppEventlInputs or SubAppEventOutputs element, respectively.

This element may show a full device/resource/FB name hierarchy, e.g. DEV1.RES2.FB2; a
device/resource hierarchy, e.g., DEV1.RES2; or (in the case where the device itself is a single
resource) simply a device name, e.g., DEV1. In the latter two cases, the FB instance shall have the
same name as in the application, e.g., if the source is APP1.FB3 then the resulting mapping shall be to
DEV1.RES2.FB3 and DEV1.FB3 respectively.

This attribute references the communication resource linked to the network segment. It may show a full
device/resource name sequence, e.g. DEV1.RES2; or (in the case where the device itself provides the
communication interface) simply a device name, e.g., DEV1.

To increase readability and reduce the probability of errors in encoding and parsing data, the use of
CDATA sections instead of textual attributes is recommended for these elements.
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[~ AdapterDeclaration7t & % 3l 2Plugssi SocketsTT R —EF 5o

i) HSubAppEventTt &S B ESubAppEventInputsaiSubAppEventOutputs Tt R —EF 2B, F=Eevent_i
nput_name#levent_output_nameR o

) ZREAUETREEMNSERRFBRIFE RGN, HIAFKL1.RES2FB2; REXRRE XL, HIGMIDEVIRES2; HE
(FRELGRENERRENERT) RRILEEM, GIMADEVI. EERMERT, FBLFIN SN BERF PR E
[, fla, MRIFEIIAPPIFB3, MAERAIRST N 55 DEV1 RES2.FB3FIDEV1.FB3o

KIZEMS| AEEIINENBERR. CARIETTEENGERFELMEFY, GINFARIRES2; HE (FIREFSRMH

BEEONBERT) R28EEF, FIGDEVI,.

l) ATREIEMEHFRERBFETEHIEN LB 8N, £H
BiNAXLETRFERCDATAR D MA B AE 4.
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Annex B
(informative)

Graphics model

B.1 Coordinate system

This Annex presents a simple graphics model which permits the approximate reconstruction of
the graphical appearance of communication networks, function block networks and execution
control charts (ECCs) between software tools, utilizing the data defined for the FBNetwork,
ECC, ResourceType, DeviceType, SubAppType and System elements in the
LibraryElement DTD in Annex A.

NOTE The graphical model in this Annex is intended to allow passing of information among software tools with a
common semantic, but exact reproduction of graphics may not be achieved among tools with different layout and
drawing algorithms.

Since the main direction of event and data flow in function block networks is from left to right,
and secondarily from top to bottom, the coordinate system of the graphics model has its origin
(x=y=0) at the upper left hand corner with x-coordinate values increasing in the left-to-right
direction and y-coordinate values increasing in the top-to-bottom direction, as illustrated in
Figure B.1.

To achieve independence from font sizes and display resolutions, both x and y coordinates
are expressed as multiples of 1 % of the line height (shown as h in Figure B.1) used for the
layout of function block inputs and outputs.

Px
¥y

CTL 1 T
¢ dx1 S dy <0
RELOAD —|LOAD LD bt
UNLOAD -|UNLOAD UNLD IMITINIT  INITOFINITO
SEMSE RELD LD IND
—dxZ = —dx1—>
ALV [ ADY UHLD
‘:_I" ADWZ - ADYZ RELD
T RET[RET 0
ADV_DONE - ADWV1_DONE FY
ADVZ_DONE - ADVZ_DONE RET
RETRACTED FRETRACTED :| |:
| DSCYL_MV | ¢ gyl
DSCYL_CTL CoL—cow  wo
WD I WO o COLA qCOLT WP e —WKPCT
dy > 0
F WOz oz HOME
—dx? -
HOME MIC
WD END

’7 END

Figure B.1 — Graphics model

EXAMPLE The upper left-hand corner of the DSCYL_CTL instance named CTL in Figure B.1 is located
approximately 10h units from the left-hand edge of the diagram and 5h units from the top of the diagram; hence the
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inF

MR T — N ERERE, EAFERNFBNetwork. ECC.

Mt AR BILibraryElementDTDo

x AWEPHNETREEEAEARHEIEXNRGTAZEGRESR, EEREFAHANEEBE AN TRZERIELE
K ERZ ARSI

BRTFIEERNEREHMNBIERNEIESAENEER, HREMLET, MRUEBRERENSITRERESR
(x=y=0) EELAXSIMEENEIENG R EEN, y¥IMEEMN LB TSR EEM, WEBIFR

o

NT ERAZRFERNNEROPRROEM, xMyBRRTARTFIRERBANBEAEBENTE (E
EB1FETAN) BI1%BIEE

r))(
y

CTL 1 T
¢ dx1 S dy <0
RELOAD -|LOAD LD b
UNLOAD -|UNLOAD UNLD IMIT=INIT  INITOFIMITO
SENSE RELD LD IND
—dxZ = —dhxl—
AV [ ADV UNLD
‘:'_I’ ADVZ [ ADYZ RELD
T RET[RET A0
A0V _DONE 001 _DONE AD2
ADWZ_DONE - abiz_DONE RET
RETRACTED -RETRACTED :| |:
DSCYLMY | ¢ gyl
DSCYL_CTL COW-COW  wo
I I WO o COLY E0LT WP C —'LI'I.I'I«{F'ET
dy > 0
3 WOz W0z HOME
—dx2 -
HOME M
WD END

FEND

EB.1 ERRE

TBIEBHE ACTLAIDSCYL_CTLE AN A L AU FREEANSLN 100 MR, BETRELSh N RuL; Eit
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values of the x and y attributes of the corresponding FB sub-element in an FBNetwork element of an XML
document defined according to one of the DTDs listed above would be 1 000 and 500, respectively.

B.2 Location of graphical elements

The location of a function block instance is determined by the location of the upper left corner
of its graphical outline.

The location of an EC state is determined by the center point of the bounding box containing
the state name.

The location of an EC transition condition is determined by the center point of the invisible
bounding box containing the transition condition.

NOTE (x,y) coordinates may be used in the transfer syntax of device and resource instances. However,
software tools that use default graphical or tree notations for these elements are not required to use or produce
these attributes.

B.3 Routing of connections

As illustrated in Figure B.1, data connections, event connections and adapter connections
may be drawn as an odd number of line segments according to the following guidelines.

a) When the source of the connection is to the left of its destination, the line may be drawn
as a single straight line proceeding from the right edge of the function block which
provides the source of the connection to the left edge of the function block which provides
the destination of the connection.

b) When the source of the connection is to the left of its destination, the connection can be
drawn as three contiguous line segments proceeding rightward at a distance dx1 from the
right edge of the function block which provides the source of the connection; thence,
vertically, an appropriate distance to proceed horizontally to the left edge of the function
block which provides the destination of the connection.

c) When the source of the connection is to the left or right of its destination, the connection
can be drawn as five contiguous line segments proceeding rightward at a distance dx1
from the right edge of the function block which provides the source of the connection;
thence vertically at a distance dy; thence horizontally to an x-coordinate at a distance dx2
left of the left edge of the function block which provides the destination of the connection;
thence vertically at an appropriate distance to proceed horizontally to the left edge of the
function block which provides the destination of the connection.

d) EC transitions are drawn as two straight lines from the location of the source EC action to
the location of the EC transition condition and thence to the location of the destination EC
action, where these locations are as defined in Clause B.2. The portions of these lines
within the bounding boxes of EC state names and transition conditions are hidden, as
illustrated in Figure B.2. Arrowheads or other graphic means may be used to indicate the
direction of transitions.
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Figure B.2 — ECC drawing example

B.4 Default layouts

Suppliers of software tools shall specify the means employed to obtain default layouts of
ECCs and function block networks when the necessary graphic information is not supplied in
the XML transfer document of the associated library element, or when the information
supplied in the document is inconsistent with the drawing algorithms employed by the
particular tool.

NOTE An example of such inconsistency is when a software tool uses a different algorithm to determine the width
and height of graphical elements from the algorithm employed by the tool producing the document, which may
cause graphical interferences among elements such as overlapping of connecting lines with element outlines.

B.5 Graphical representation of system configurations

A system configuration as defined in IEC 61499-1, whose XML representation is given in the
System element notation defined in Tables A.4 and A.5, can be laid out in the coordinate
system defined in Clause B.1, according to the following rules.

a) A device is represented as a generally rectangular block containing the device's type
name, with its instance name at the top of the block. The (x,y) coordinates of the center of
the block are given by the x and y attributes of the XML Device element, respectively.

b) A network segment is represented as a horizontal line segment, which may be thick
enough vertically to contain textual information such as the segment instance name and
type name and may have other implementation-dependent features such as arrowheads.
The origin and length of the line segment, and the vertical location of the center of the
line, are given by the x, dx1 and y parameters of the XML Segment element, respectively.

c) A network link is represented as a vertical line segment from the center of a device (or
other implementation-dependent position) to the horizontal center line of the
corresponding network link. Portions of the link may be overlaid by the graphical
representations of segments and devices.

nuLd usym pajjonuodun "paniwiad S uonnguisip Jo uonanpoldal Jayuny oN "UoSIpe sawer AQ $T0Z-/Z-A0ON UO Papeojumop ‘Wo2719a11syda] suonduosgns “-auj (oinualos) sisinay uoswoyl Aq owaq yg 01 pasuadl| reusrew pajybuidod

- 28 — 61499-2 © IEC:2012

T

FUND REV
STOFFING |—{sTOP[IND|

STOFFED

[RuNNING —RUN[IND]

EB.2 ECC/EER

Funf

iR

HHEXETRIXMLUERXEFREHABENELER, HEBXEPRHNESSHEIACANEE
B

x EMA—BN—MIFE, SRHTARASERXENTIRMRKANEEFTRANEEARBERLTENEENSEN, X
AJRSSBTRZENEL TN, INERASTRNERLE,

FRRENERRT

[EC61499-1HEXMRFKEE, EXMLRTRERAAMNASHEXNARATENSHLL L, ATLIESRB.]
RENXEITADRG, RIBEERN,

a)— MEEWRTHN—NEEGELXEBMBOABIEA IR, HELFIZMMAUTREOINE, AP (x y) AR
DHHAXMLDeviceTt RRIxFy/E 445 Ho

b)— BRI —HZKFLE, EORTEEEF AL EBHAUEEEMNELGIZMAMERZIFZE
WXAGEE, FEAEAGHEMELIAEXIHE, FlNgik,. ZENESMKE, UREFLNER
iIE, PAHBEXMLSegmentTTEMIx. dx1HyBELAH,

OB BTTAMIRE (HEMIKE) FONEELK
SN HIER §EIZ, DR REIRBRARENER R R E &

BEEIF (fanyi.qukaa.com)

cri
pti

14

CEBMMEINEITY MIYEME | HEIH HADN D/



61499-2 © IEC:2012 - 29 -

Annex C
(informative)

Examples

C.1 Basic function block types

EXAMPLE 1 A basic function block type containing a Ladder Diagram (LD) algorithm according to NOTE 2 of

Table A.5 could be expressed textually as follows.

FUNCTION_BLOCK LD_TEST (* LD Algorithm Example *)
EVENT_INPUT
REQ WITH A, B, C, D, E, F, G, H;
END_EVENT
EVENT_OUTPUT

CNF WITH Q1, Q2; (* Execution Confirmation *)
END_EVENT
VAR_INPUT

A: BOOL;

B: BOOL;

- BOOL;
- BOOL;
- BOOL;
- BOOL;
- BOOL;
- BOOL;
END_VA
VAR_OUTPUT

Q1l: BOOL;

Q2: BOOL;
END_VAR
EC_STATES

START; (* Initial State *)

REQ: REQ -> CNF; (* Normal execution *)
END_STATES
EC_TRANSITIONS

START TO REQ:

REQ TO START:
END_TRANSITIONS
ALGORITHM REQ IN LD:

Ql:= ((MAIBY&(CIDY) | ((EIF)&(G]H));

Q2:= ((A&B)|(C&D))&((E&F) | (G&H));
END_ALGORITHM
END_FUNCTION_BLOCK

TOTMOO

REQ;
1;
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Annex C
(informative)

Examples

BAINEER KR

TN BERIEER2EIZE (D) BANE AT RER IR
RASALAXFRARNT,

FUNCTION_BLOCKLD_TEST(+LD&E %775l

JEKA B. C. D. Ev Fu G H;

HQ1. Q2BICNF; (xHITHIIA)
END_EVENT
VAR_INPUT
- BOOL;
BOOL ;
BOOL ;
BOOL ;
BOOL ;
BOOL ;
BOOL ;
- BOOL;
END_VA
VAR_OUTPUT
Q1l: BOOL;
Q2: BOOL;

ITOTTMOO >

FHIE, (IR TS )
BXR: BER->CNF; EBHITY

FIIER: =EK;
BRFFE: =1;

LD BB EIER:
Ql:= ((!AIBY&CCIDY) [ (EIF)&(G] H));
Q2:= ((A&B) ] (C&D))&((E&F) | (G&H));
END_ALGORITHM
END_FUNCTION_BLOCK

BEEIF (fanyi.qukaa.com)

cri
pti

hst

14

CEFHHANEAIDN TG EME | FFHIN° #ADNTD W



— 30 -

The interface, ECC, and REQ algorithm could appear graphically as follows.
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<ECState Name="REQ" Comment="Normal execution" x="358.8235" y="858.8235" >
<ECAction Algorithm="REQ" Output="CNF" />

</ECState>

<ECTransition Source="START" Destination="REQ" Condition="REQ" x='170.5882"

y=""494.1176" />
<ECTransition Source="REQ" Destination="START" Condition="1" x='"564.7059"
y="500" />
</ECC>
<Algorithm Name="REQ"™ Comment="‘Normally executed algorithm" >
<LD >
<Rung Output="Ql"™ Expression="A I B | CD | &#38; EF | GH I | &#38; | " />
<Rung Output="Q2" Expression="A B &#38; C D &#38; | E F &#38; G H &#38; |
&#38; " />
</LD>
</Algorithm>
</BasicFB>
</FBType>
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A corresponding XML document would be: E' MR EIXMLI SR 2 - l(esr:
<?xml version="1.0" encoding="UTF-8"?> é [ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEFBTypeSYSTEM".LibraryElement.dtd"><FBTypeName="LD_TE tifi
<IDOCTYPE FBType SYSTEM "../LibraryElement.dtd" > 5 ST"Comment="LD& AR l"><IdentificationStandard="61499-2-C.1"Description="LD& &R 5l"><VersionInfoOr al
<FBType Name="LD_TEST" Comment="LD Algorithm Example" > ) w ganization="IECTC65WG6"Version="0.2" Author="JHC"Date="2000-1116"Remarks="Correctedldentification"><V nc.
<ldentification Standard="61499-2-C.1" Description="LD Algorithm Example" /> g ersionInfoOrganization="[ECTC65WG6"Version="0.1"Author="JHC"Date="2000-0620"Remarks="TestedSuncom su
fVersuonlnfo Organization="1EC T§65{WGG" Version="0.2" Author="JHC" Date="2000-11- & piler"><VersionInfoOrganization="IECTC65WG6"Version="0.0" Author="JHC"Date="2000-0201"><CompilerInfoh bs
16" Remarks="Corrected ldentification™ /> o o . 3 eader="packagefb.rt.part2;"><CompilerLanguage="Java"Vendor="IBM"Product="VisualAge"Version="3.0"><Com cri
fVersuonlEfo Organlzatlonz_IEC"TC65/WG6 Version="0.1" Author="JHC" Date="2000-06- g pilerLanguage="Java"Vendor="Sun"Product="JDK"Version="1.1.8"><Compilerinfo><Interfacelist><EventInputs>< pti
20" Remarks="Tested Sun compiler” /> = _ = v e 5 EventName="REQ"><WithVar="A"><WithVar="8"><WithVar="C"><WithVar="D"><WithVar="E"><WithVar="F">< on
OlfV3£S|onlnf0 Organization="1EC TC65/WGE™ Version="0.0" Author="JHC" Date="2000-02- 3 WithVar="G"><WithVar="H"><Event><EventInputs><EventOutputs><EventName="CNF"Comment="Executionff st
<Compilerinfo header="package fb.rt.part2-" > 2 IA"><WithVar="Q1"><WithVar="Q2"><Event><EventOutputs><InputVars><VarDeclarationName="A"Type="BOO ec
prie =, packag -rt.parte, s " o e S L"><VarDeclarationName="B"Type="BOOL"><VarDeclarationName="C"Type="BOOL"><VarDeclarationName="D" hst
<Compiler Language='"Java'" Vendor="IBM" Product="VisualAge'" Version='"3.0" /> n " : e n " ) wgn ) " .
= e " e " e " s " X Type="BOOL"><VarDeclarationName="E"Type="BOOL"><VarDeclarationName="F ' Type="BOOL"><VarDeclaration re
<Compiler Language="Java" Vendor="Sun" Product="JDK" Version="1.1.8" /> o " " " . g " " = "
</Compi ler Info> & Namef G TyPe= BOOL ><VarDeclarat'|'onl'\'lame= "H Typ$= BOOL"><InputVars><OutputVars><VarfE & #="Q1 et.
<InterfacelList> br: Type="BOOL ><VarDeclarationName="Q2 Type="BOOL ><OutputVars><InterfacelList><BasicFB><ECC><ECState co
<Eventlnputs> B Name="START"Comment="#J#41A7"x="341.1765"y="105.8824"><ECState><ECStateName="REQ"Comment="1E m
<Event Name="REQ" > 2. BH17"x="358.8235"y="858.8235"><ECActionAlgorithm="REQ"Output="CNF"><ECState><ECTransitionSource=" %
<With var="A" /> =3 START"Destination="REQ"Condition="REQ"x="170.5882"y="494.1176"><ECTransitionSource="REQ"Destination= 3%
<With var="B" /> s "START"Condition="1"x="564.7059"y="500"><ECC><HE £ & #F="REQ"Comment="1E & HITE X "><LD><H K Hi %
<With Var="c" /> p ="Q1"Expression="AIBCD&#38;EFGH! &#38;"><iELRiAtH="Q2"FAT =" AB&# 38;CD&# 38; T IE&H 38, &4 38;&H3 BR
<With var="D" /> o 8;"><LD><H A><BasicFB><FBType> De
<with var="E" /> » m
<With var="f" /> =5 o
<With var="G" /> 8 9
<With var="H" /> = i
</Event> S W
</Eventlnputs> @ #
<EventOutputs> ® ¥l
<Event Name="CNF" Comment="Execution Confirmation" > 7
<With Var="Q1" /> 3 ’EEJ
<With Var="Q2" /> o am
</Event> 8 o
</EventOutputs> 3 "
<InputvVars> s .
<VarDeclaration Name="A" Type="BOOL" /> g adi
<VarDeclaration Name='"B" Type="BOOL" /> 5 o
<VarDeclaration Name="C" Type="BOOL" /> a n
<VarDeclaration Name='D" Type='"BOOL" /> g ¥
<varDeclaration Name="E" Type="BOOL" /> ] 20
<VarDeclaration Name="F'" Type='"BOOL" /> = 14
<VarDeclaration Name="G" Type="BOOL" /> 2
<VarDeclaration Name="H" Type="BOOL" /> g
</InputvVars> N
<Outputvars> 2
<VarDeclaration Name="Q1" Type="BOOL" /> §
<VarDeclaration Name="Q2" Type="BOOL" /> <
</OutputVars> 5
</InterfaceList> g
<BasicFB> )
<ECC > %
<ECState Name="START" Comment="Initial State" x='"341.1765" y=''105.8824" > =
</ECState> S
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FUNCTION_BLOCK FB_AND (* Boolean AND *)
EVENT_INPUT
REQ WITH IN1, IN2;
END_EVENT
EVENT_OUTPUT
CNF WITH OUT;
END_EVENT
VAR_INPUT
IN1: BOOL;
IN2: BOOL;
END_VAR
VAR_OUTPUT
OUT: BOOL; (* IN1&IN2 *)
END_VAR
EC_STATES
START; (* Initial State *)
REQ: REQ -> CNF; (* Normal execution *)
END_STATES
EC_TRANSITIONS
START TO REQ:= REQ;
REQ TO START:= 1;
END_TRANSITIONS
ALGORITHM REQ IN ST:
OUT:= (IN1 & IN2);
END_ALGORITHM
END_FUNCTION_BLOCK

The interface and ECC would appear graphically as follows.

EVENT REQ CMF EWENT
RE 1

FE_AND
M1 OUTHE—B0ooL

=)

BOOL—H

BOOL—HE{INZ

[REQ—REQ|CNF]
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EXAMPLE 2 A basic function block type containing a ST algorithm could be expressed textually as follows.
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* Boolean AND *)

EXRINT, IN2;
END_EVENT
EVENT_OUTPUT

CNF WITH OUT;
END_EVENT
VAR _INPUT

IN1: BOOL;

IN2: BOOL;
END_VAR
VAR_OUTPUT

OUT: BOOL; (* IN1&IN2 *)

FFI8; <FTIE IR TS )
IEK: BR->CNF; (IEEEHIT

FFIaiEXR: =153K;
BERFFE: =1;

BORERBAST. Hi: =
GaNFIRA2) ;
END_ALGORITHM

SEMECCEUBEARETIT.

EWVENT REQ CHF EVENT
REQ 1

FE_AND
poOOL—E—IN1 OUT H—BooL
OOl —8—INz

|REQ|—{RrEQ|CNF]
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A corresponding XML document would be: § MRBIXMLI S 2 |(;C1
<?xml version="1.0" encoding="UTF-8"?> ﬁ [ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEFBTypeSYSTEM".LibraryElement.dtd"><FBTypeN | tifi
<IDOCTYPE FBType SYSTEM "../LibraryElement.dtd"” > g ame="FB_AND"Comment="BooleanAND"><IdentificationStandard="61499-1-D.1"Classification="M al
<FBType Name="FB_AND" Comment="Boolean AND" > w ath"ApplicationDomain="Any"Function="AND"Type="Boolean"><VersioninfoOrganization="IECTC65 nc.
<ldentification Standard="61499-1-D.1" Classification="Math" o WG6"Version="0.1"Author="JHC"Date="2000-06-10"&F¥="&iT MK K Sun4mi¥2, "><VersionInfo su
ApplicationDomain="Any"” Function="AND" Type="Boolean™ /> g Organization="IECTC65WG6"Version="0.0"Author="JHC"Date="2000-01-29"Remarks="SimpleBoole bs
<Versionlnfo Organization="I1EC TC65/WG6™ Version="0.1" Author="JHC" 3 anAND"><CompilerInfoheader="packagefb.rtpart2;"><CompilerLanguage="Java"Vendor="Sun"Produ cri
Date="2000-06-10" Remarks= TﬁSted sun comﬁller._ />" " I g ct="JDK"Version="1.1.8"><CompilerLanguage="Java"Vendor="IBM"Product="VisualAge"Version="3.0 pti
<Vi|:3|onlnfo O:ganlzatlgnz_lEC TCE5/WG6 Vell:smn: 0.0" Author="JHC = "><Compilerinfo><InterfaceList><EventInputs><EventName="REQ"><WithVar="IN1"><WithVar="IN2 on
Date= 29?0_?1;29h Rgmaﬂ(ls— ElmplibBoolean SND /> 3 "><Event><Eventinputs><EventOutputs><EventName="CNF"><WithVar="0OUT"><Event><EventOutp st
<C2gg%p?:e? Eangiagg;"gg\(iaﬁgsendé:::'-'gﬁr:E I’Droguctz"JDK" Version="1.1.8" 2 uts><InputVars><VarDeclarationName="IN1"Type="BOOL"><VarDeclarationName="IN2"Type="BOOL ec
/> T 5 "><InputVars><OutputVars><VarDeclarationName:"OUT"Type:"BOOL"Comment:';zIL\l\{{;8£38,'IN2">< hst
A _n " _n " _inya " P OutputVars><Interfacelist><BasicFB><ECC><ECStateName="START"Comment="#]IK7"x="200"y= re
Vereyority oo agss SavaNENEOr S ERRHUEES R Sual o £ "105.8824"><ECState><ECStateName="REQ"Comment="TE##1{T"x="205.8824"y="676.4706 "><EC et
</Compi lerInfo> * ActionAlgorithm="REQ"Output="CNF"><ECState><ECTransitionSource="START"Destination="REQ"% co
<InterfacelList> D f="REQ"x="370.5882"y="405.8824"><ECTransitionSource="REQ"Destination="START"Condition="1 m
<Eventlnputs> g "x="52.9412"y="429.4117"><ECC><EA R M="REQ"><STText="0OUT:=(IN1&#38/IN2);&#10;"><H %> %
<Event Name="REQ" > 2 <E A FB><FBType> o
<With var="IN1" /> a 4
<With Var="IN2" /> 5 BR
</Event> o De
</Eventlnputs> » m
<EventOutputs> =5 o)
<Event Name="CNF" > 8 i
<With var="oUT" /> g 5
</Event> S 2
</EventOutputs> o #
<Inputvars> 3 ¥
<VarDeclaration Name="IN1" Type='"BOOL" /> a
<VarDeclaration Name=""IN2" Type="BOOL" /> 3 ’EEJ
</Inputvars> o
<Outputvars> g am
<VarDeclaration Name="OUT" Type='"BOOL" Comment=""IN1&#38;IN2" /> 3 es
</OutputVars> 2 M )
</InterfacelList> = adi
<BasicFB> 5 el
<ECC > 3 n
<ECState Name='"START" Comment="Initial State" x="200" y='"105.8824" > 3 T
</ECState> o 20
<ECState Name="REQ" Comment=""Normal execution" x="205.8824" = 14
y=""676.4706" > e ==
<ECAction Algorithm="REQ" Output="CNF" /> ﬁ 11
</ECState> o A
<ECTransition Source="START" Destination="REQ" Condition="REQ" 2 27
x=""370.5882" y="405.8824" /> ‘; =
<ECTransition Source="REQ" Destination="START" Condition="1" < T
x="52.9412" y="429.4117" /> 5 E=7
</ECC> 2 °
<Algorithm Name='"REQ" > - =
<ST Text=" OUT:= (IN1 &#38; IN2);&#10;" /> % £
</Algorithm> = o
</BasicFB> ] W
</FBType> > L _ —
o
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C.2

EXAMPLE 1 A service interface function block type for sensing the presence and condition of an orange on a

- 34 - 61499-2 © IEC:2012

Service interface function block types

conveyor could be expressed textually as follows.

FUNCTION_BLOCK ORANGE_SENSOR (* Sense Presence & Color of Orange *)
EVENT_INPUT
INIT WITH THRESH; (* Set Threshold *)
END_EVENT
EVENT_OUTPUT
INITO; (* Threshold Set *)
IND WITH PRESENT, GREEN; (* Change in Presence or Color *)
END_EVENT
VAR_INPUT
THRESH: REAL; (* Adjustable Color Threshold *)
END_VAR
VAR_OUTPUT
PRESENT: BOOL; (* Orange is Present *)
GREEN: BOOL; (* Green is Above Threshold *)
END_VAR
SERVICE ORANGE_SENSOR/resource
SEQUENCE setup
ORANGE_SENSOR. INIT(THRESH) -> resource.init() ->
ORANGE_SENSOR. INITOQ) ;
END_SEQUENCE
SEQUENCE sensing
resource.change() -> ORANGE_SENSOR. IND(PRESENT,GREEN) ;
END_SEQUENCE
END_SERVICE
END_FUNCTION_BLOCK

The interface and service sequences would appear graphically as follows:

1=

EVENT —H—INIT INITO— EWENT

IND —B— EVENT
ORANGE_SENSOR
REAL B—THRESH FRESENT

o

m
u ]

fF—BoaL

h
=)

GREEH—HB—B00L

zetup Zenzing

ORANGE_SEMSOR resaurce ORANGE_SENSOR

resaurce
IMIT change
init IMD

INITO
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END_SERVICE
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A corresponding XML document would be:

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE FBType SYSTEM "../LibraryElement.dtd" >
<FBType Name="ORANGE_SENSOR'" Comment=''Sense Presence &#38; Color of Orange" >
<ldentification Classification=""C0202" ApplicationDomain="Food Processing"
Function="Detection" Type="Photoelectric Sensors" Description="0Orange Presence and
Quality" />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.1" Author="JHC" Date=''2000-05-
14" Remarks="Modified to use LibraryElement.dtd" />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date=""2000-01-
26" />
<CompilerInfo header="package fb.rt.part2;" >
</Compilerinfo>
<InterfaceList>
<Eventlnputs>
<Event Name="INIT" Comment='"Set Threshold" >
<With Var="THRESH" />
</Event>
</Eventlnputs>
<EventOutputs>
<Event Name="INITO" Comment="Threshold Set" >
</Event>
<Event Name="IND" Comment='""Change in Presence or Color" >
<With Var="PRESENT" />
<With Var="GREEN" />
</Event>
</EventOutputs>
<InputvVars>
<VarDeclaration Name="THRESH" Type="REAL" Comment="Adjustable Color Threshold"
/>
</InputVars>
<OutputVars>
<VarDeclaration Name="PRESENT" Type="BOOL"™ Comment="Orange is Present" />
<VarDeclaration Name=""GREEN" Type=""BOOL" Comment="'Green is Above Threshold" />
</OutputVars>
</InterfaceList>
<Service Rightlnterface="resource" LeftInterface="0ORANGE_SENSOR" >
<ServiceSequence Name="'setup" >
<ServiceTransaction >

<OutputPrimitive Interface="resource"™ Event="init" />
<OutputPrimitive Interface="ORANGE_SENSOR" Event="INITO" />
</ServiceTransaction>
</ServiceSequence>
<ServiceSequence Name=''sensing" >
<ServiceTransaction >
<InputPrimitive Interface="resource" Event="change" />
<OutputPrimitive Interface="ORANGE_SENSOR" Event="IND"
Parameters="PRESENT,GREEN" />
</ServiceTransaction>
</ServiceSequence>
</Service>
</FBType>

<InputPrimitive Interface="ORANGE_SENSOR"™ Event="INIT" Parameters="THRESH" />

EXAMPLE 2 A service interface function block type for the actuator of a simple solenoid valve could be expressed

textually as follows.

FUNCTION_BLOCK SOLENOID (* Solenoid Valve *)
EVENT_INPUT

REQ WITH IN; (* Set Actuator Status *)
END_EVENT
EVENT_OUTPUT

CNF; (* Actuator Status Change Confirmed *)
END_EVENT
VAR_INPUT

IN: BOOL; (* Actuator Value,1=0PEN,O=CLOSED *)
END_VAR
SERVICE SOLENOID/resource
SEQUENCE actuation

SOLENOID.REQ(IN) -> resource.actuate(IN) -> SOLENOID.CNFQ);
END_SEQUENCE
END_SERVICE
END_FUNCTION_BLOCK
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MEREIXMLX ARG 2
[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEFBTypeSYSTEM".LibraryElement.dtd"><FBTypeName="ORANGE =~ |

_SENSOR"Comment="SensePresence&#38;ColorofOrange"><IdentificationClassification="C0202" ApplicationDomai
n="FoodProcessing"Function="Detection"Type="PhotoelectricSensors"Description="0OrangePresenceandQuality"><
VersionInfoOrganization="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0514"Remarks="ModifiedtouseLi

braryElement.dtd"><VersionInfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"Date="2000-0126"><Com
pilerinfoheader="8fb.rtpart2;"><Compilerinfo><InterfaceList><EventInputs><EventName="INIT"Comment="SetThr

eshold"><WithVar="THRESH"><Event><EventInputs><EventOutputs><EventName="INITO"Comment="F{&I& B "><E
vent><EventName="IND"Comment="ChangeinPresenceorColor"><WithVar="PRESENT"><WithVar="GREEN"><Event
><EventOutputs><InputVars><VarDeclarationName="THRESH"Type="REAL"Comment="r] JAEI & B {&"><InputVars>
<OutputVars><VarDeclarationName="PRESENT"Type="BOOL"Comment="0OrangeisPresent"><VarDeclarationName=
"GREEN"Type="BOOL"Comment="GreenisAboveThreshold"><OutputVars><InterfaceList><ServiceRightInterface="re
source"Leftinterface="ORANGE_SENSOR"><ServiceSequenceName="setup"><ServiceTransaction><InputPrimitiveln
terface="ORANGE_SENSOR"Event="INIT"&#{="THRESH"><OutputPrimitivelnterface="resource"Event="init"><Outp

utPrimitivelnterface="ORANGE_SENSOR"Event="INITO"><ServiceTransaction><ServiceSequence><ServiceSequence
Name="sensing"><ServiceTransaction><InputPrimitivelnterface="resource"Event="change"><OutputPrimitivelnterf

ace="ORANGE_SENSOR"E#="IND"&%{="PRESENT GREEN"><ServiceTransaction><ServiceSequence><Service><FB

Type>

B2 T RS BRI ITERNRSE O R LR AT LA FR T T,

[ FUNCTION_BLOCKSOLENOID (3 F i )

BEREA; FHRBEHRITRIRS

CNF; (BT RS B R EfIA+)
END_EVENT
VAR _INPUT
IN: BOOL; (* Actuator Value,1=0PEN,O0=CLOSED *)

source
53R 5

SOLENOID.REQ(IN) -> resource.actuate(IN) -> SOLENOID.CNFQ);
END_SEQUENCE
END_SERVICE
END_FUNCTION_BLOCK
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The interface and service sequence would appear graphically as follows.

actuation
EWENT EWENT

SOLEMOID resource

SOLENOID REL

IN

actu ate

CHF

A corresponding XML document would be:

<?xml version="1.0" encoding=""UTF-8"?>
<IDOCTYPE FBType SYSTEM *'../LibraryElement.dtd" >
<FBType Name="SOLENOID" Comment="Solenoid Valve" >
<ldentification Classification="C0403" ApplicationDomain="Any" Function="Logic / 1/0
Modules &#38; Controllers' Type='"Actuators' Description="Solenoid Valve" />
<Versionlnfo Organization="IEC TC65/WG6" Version='"0.1" Author="JHC" Date=''2000-02-
03" Remarks="Corrected service sequence" />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date=""2000-01-
26" />
<CompilerInfo header="package fb.rt.part2;" >
</Compilerinfo>
<InterfaceList>
<Eventlnputs>
<Event Name="REQ" Comment="'Set Actuator Status" >
<With Var="IN" />
</Event>
</Eventlnputs>
<EventOutputs>
<Event Name="CNF'" Comment="Actuator Status Change Confirmed" >
</Event>
</EventOutputs>
<InputVvVars>
<VarDeclaration Name="IN" Type="BOOL" Comment="Actuator Value,1=0PEN,O=CLOSED"
/>
</InputvVars>
</InterfaceList>
<Service Rightlnterface="resource" LeftlInterface="SOLENOID" >
<ServiceSequence Name="actuation" >
<ServiceTransaction >
<InputPrimitive Interface="SOLENOID" Event="REQ'" Parameters="IN" />
<OutputPrimitive Interface="resource" Event="actuate' Parameters="IN" />
<OutputPrimitive Interface=""SOLENOID" Event="CNF" />
</ServiceTransaction>
</ServiceSequence>
</Service>
</FBType>

C.3

An adapter interface type

EXAMPLE An adapter interface for use in parts transfer simulations, its typical sequence of operation, and its
corresponding XML document, may be as shown below.

normal_operation

PLUG SOCKET

EVENT —UNLD LD [ EWENT
CHF BH—EWENT

:] [: LD

.

LD

o

LD UNLD UNLD
e —B-E— pooL UNLD
WikP L BB COLOR CNE
CMF
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FREMRSFIEUELARETOT.

actuation
EWEMT EWEMT

SOLEMOIL resource

SOLENOID REL

IM

pooL—6 actuate

CHF

HRBXMLXIEEZ
[ <2xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEFBTypeSYSTEM".LibraryElement.dtd"><FBTypeName="SOLENQID " |

"Comment="FBHIE"><IdentificationClassification="C0403" ApplicationDomain="Any"Function="LogiclOModules&# 3
8;Controllers"Type="Actuators"Description="EHi&"><VersionInfoOrganization="IECTC65WG6"Version="0.1"Author
="JHC"Date="2000-0203"Remarks="{&IEfR$Z % %!]"><VersionInfoOrganization="IECTC65WG6"Version="0.0"Author=
"JHC"Date="2000-0126"><Compilerinfoheader="packagefb.rte 52%843;"><Compilerinfo><InterfaceList><Eventinput
s><EventName="REQ"Comment="SetActuatorStatus"><WithVar="IN"><Event><EventInputs><EventOutputs><Event
Name="CNF"Comment="ActuatorStatusChangeConfirmed"><Event><EventOutputs><InputVars><VarDeclarationNa
me="IN"Type="BOOL"Comment="ActuatorValue 1=0PEN 0=CLOSED"><InputVars><InterfaceList><ServiceRightInterf
ace="resource"Leftinterface="SOLENOID"><ServiceSequenceName="actuation"><ServiceTransaction><InputPrimitiv
elnterface="SOLENOID"Event="REQ"&#k="IN"><OutputPrimitivelnterface="resource"E{="actuate" S #="IN"><0ut
putPrimitivelnterface="SOLENOID"Event="CNF"><ServiceTransaction><ServiceSequence><Service><FBType>

T3 ImE i

THIRTFEHEEEMNSESRED. HARAREIRF REANBIXMLX T 88 TR,

normal_operation

PLUG SOCKET

EVENT —|UNLD LD [ EWENT
CHF EH—EVENT

:] [: LD

d

LD

o

LD_UNLD UNLD
o E-E— BooL UMLD
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE AdapterType SYSTEM *'../LibraryElement.dtd" >
<AdapterType Name="LD_UNLD" Comment="LOAD/UNLOAD Adapter Interface" >
<ldentification Standard="IEC 61499-2" />
<Versionlnfo Organization="Rockwell Automation" Version="0.0" Author="JHC"
Date="1999-11-17" Remarks="Generated by FBEditor application" />
<CompilerInfo header="package fb.rt.omac;" >
<Compiler Language='Java'" Vendor="IBM" Product="VisualAge'" Version='"2.0" />
</Compilerinfo>
<InterfaceList>
<Eventlnputs>
<Event Name="UNLD" Comment="UNLOAD Request" >
</Event>
</Eventlnputs>
<EventOutputs>
<Event Name="LD" Comment="LOAD Request" >
<With Var="wo" />
<With Var="WKPC" />
</Event>
<Event Name="CNF'" Comment="UNLD Confirm" >
<With Var="wo" />
<With Var="WKPC" />
</Event>
</EventOutputs>
<OutputVars>
<VarDeclaration Name="WO" Type="BOOL"™ Comment="Workpiece present" />
<VarDeclaration Name="WKPC" Type="COLOR" Comment="Workpiece Color" />
</OutputVars>
</InterfaceList>
<Service Rightlnterface="SOCKET" Leftlnterface="PLUG" >
<ServiceSequence Name="normal_operation® >
<ServiceTransaction >
<InputPrimitive Interface="PLUG" Event="LD" Parameters="WO,WKPC" />
<OutputPrimitive Interface=""SOCKET" Event="LD" Parameters="WO,WKPC" />
</ServiceTransaction>
<ServiceTransaction >
<InputPrimitive Interface="SOCKET" Event="UNLD" />
<OutputPrimitive Interface="PLUG" Event="UNLD" />
</ServiceTransaction>
<ServiceTransaction >
<InputPrimitive Interface="PLUG" Event="CNF" />
<OutputPrimitive Interface=""SOCKET" Event="CNF" />
</ServiceTransaction>
</ServiceSequence>
</Service>
</AdapterType>
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6149

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEAdapterTypeSYSTEM".LibraryElement.dtd"><AdapterTy

peName="LD_UNLD"Comment="LOADUNLOADAdapterinterface"><IdentificationStandard="IEC61499-2">
<VersionInfoOrganization="RockwellAutomation"Version="0.0"Author="JHC"Date="1999-11-17"Remarks=
"GeneratedbyFBEditorapplication"><CompilerInfoheader="packagefb.rt.omac; "><CompilerLanguage="Java
"Vendor="IBM"Product="VisualAge"Version="2.0"><Compilerinfo><InterfaceList><EventInputs><EventNam
e="UNLD"Comment="UNLOADRequest"><Event><EventInputs><EventOutputs><EventName="LD"Commen
t="LOADRequest"><WithVar="WQ"><WithVar="WKPC"><Event><EventName="CNF"Comment="UNLDIA
"><WithVar="WO0"><WithVar="WKPC"><Event><EventOutputs><QOutputVars><VarDeclarationName="WQO"

Type="BOOL"Comment="Workpiecepresent"><VarDeclarationName="WKPC"Type="COLOR"Comment="T

HERE"><OutputVars><InterfaceList><ServiceRightInterface="SOCKET"LeftInterface="PLUG"><ServiceSequ
enceName="normal_operation"><ServiceTransaction><InputPrimitivelnterface="PLUG"Event="LD"&#="W
O WKPC"><OutputPrimitivelnterface="SOCKET"Event="LD"&#="WO WKPC"><ServiceTransaction><Servic

eTransaction><InputPrimitivelnterface="SOCKET"Event="UNLD"><OutputPrimitivelnterface="PLUG"Event="
UNLD"><ServiceTransaction><ServiceTransaction><InputPrimitivelnterface="PLUG"Event="CNF"><OutputPr
imitivelnterface="SOCKET"Event="CNF"><ServiceTransaction><ServiceSequence><Service><AdapterType>

BEEIF (fanyi.qukaa.com)

ers
(Sc
ien
tifi
al
nc.
su
bs
cri
pti
on
st
ec
hst
re
et.
co

e
R
b2

BR
De

o
B9
ki
L3
4
am

es

adi

~SH2 8

RSB | HHES N #ADN M

AR gui

=

73
u

il



- 38 - 61499-2 © IEC:2012

C.4 Resource types

EXAMPLE 1 A resource type containing an instance of the ORANGE_SENSOR function block type defined in
Clause C.2, plus an instance of the PUBLISH_1 type to transmit a change in condition, could be declared textually
as shown below. This resource type also contains an instance of the E_RESTART type defined in Annex A of
IEC 61499-1, interconnected to provide initialization of the other function block instances. The data outputs of the
ORANGE_SENSOR block and the SD_1 input of the PUBLISH_1 block, and their corresponding event inputs and
outputs, are left unconnected in order to allow application-specific logic to determine the value to be transmitted
and the event to trigger the transmission.

RESOURCE_TYPE ORANGE_RES (* A Configurable Orange Presenceé&Quality
Sensor *)
VAR_INPUT
THRESHOLD: REAL; (* Adjustable Color Threshold *)
ID: WSTRING; (* UDP Channel 1D *)
END_VAR
FB_TYPES
E_RESTART;
ORANGE_SENSOR;
PUBLISH_1;
END_FB_TYPES
FBS
START: E_RESTART;
SENSOR: ORANGE_SENSOR;
PUB: PUBLISH_1(
Ql:= 1);
END_FBS
EVENT_CONNECTIONS
START.COLD TO SENSOR.INIT;
START.WARM TO SENSOR.INIT;
SENSOR.INITO TO PUB.INIT;
END_CONNECTIONS
DATA_CONNECT IONS
THRESHOLD TO SENSOR.THRESH;
ID TO PUB.ID;
END_CONNECTIONS
END_RESOURCE_TYPE

A graphical representation of this resource type's function block network is:

START FUB

SENSOR INIT INITO
IMIT INITO REQ

CHMF
IND :| |
| FUBLISH_1

E_RESTART ORANGE_SENSOR i (71} Qo

THRESHOLD |THRESH FRESENT ID Il STATUS

GREEHN s0_1

The resource type's external interface could be represented as:
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TN BEC29E XAIORANGE_SENSORINAERZE BB SLY LUK A FE fi F (4 B e AIPUBLISH_1 R AR SEAIRY 2RSS B o] L% N
TRAIRKIX AR, hFREFETEIECE1499-1HiHARE XHIE_RESTARTEARSEAI, BEE LR MEMINEEREGIRIFIBL
o ORANGE_SENSORIRAYEUHE tH FIPUBLISH_13REISD_1A UK EMTERNEFRANBHRFREERS, UMEATRET
MAEFNEEREECRNENRLEEHES.

RESOURCE_TYPE ORANGE_RES (* A Configurable Orange Presence&Quality

HE: BX; GrEmERE)
%S : WSTRING; (xUDPIBIBID*)
END_VAR
FB_TYPES
E_RESTART;
ORANGE_SENSOR;
PUBLISH_1;
END_FB_TYPES
FBS
START: E_RESTART;
SENSOR: ORANGE_SENSOR;
PUB: PUBLISH_1(

Ql:= 1);
END_FBS
EVENT_CONNECTIONS
START.COLD TO SENSOR.INIT;
START.WARM TO SENSOR.INIT;
SENSOR. INITO TO PUB.INIT;

SENSOR.THRESHRY & ;
IDTOPUBID;
END_CONNECTIONS

XHERENINERMENERRTE:

START FUBE

SENSOR IMIT IMITO
INIT INITO REQ LCHF

:I E EBLISE

E_RESTART ORAMGE_SENSOR 1 Qo

THRESHOLD | THRESH FRESEMNT ID—ID STATUS

AR Sp_1

RIREBRIMNER ORI AR A
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THRESHOLD
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An equivalent XML document (with additional information for software tools) could be:

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE ResourceType SYSTEM "http://www.holobloc.com/xml/LibraryElement.dtd" >
<ResourceType Name="ORANGE_RES'" Comment="A Configurable Orange Presence&#38;Quality
Sensor™ >
<ldentification Standard="IEC 61499-1" Classification="'C0202"
ApplicationDomain="Food Processing" Function="Detection" Type="Photoelectric Sensors"
Description="0range Presence and Quality" />
<Versionlnfo Organization="I1EC SC65B/WG15" Version="0.2" Author="JHC" Date=''2011-02-
23" Remarks="Added THRESHOLD, 1D parameters." />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.1" Author="JHC" Date=''2000-06-
20" Remarks="Corrected &#34;FBType&#34; to &#34;FBTypeName&#34;." />
<Versionlnfo Organization="I1EC TC65/WG6" Version="0.0" Author="JHC" Date=''2000-02-
02" />
<CompilerInfo header="package fb.rt_part2;" >
</Compilerinfo>
<FBTypeName Name="E_RESTART" />
<FBTypeName Name='"ORANGE_SENSOR" />
<FBTypeName Name="PUBLISH_1'" />
<VarDeclaration Name="THRESHOLD" Type="REAL" Comment="Adjustable Color Threshold" />
<VarDeclaration Name="ID" Type="WSTRING'" Comment="UDP Channel ID" />
<FBNetwork >
<FB Name="'START" Type="E_RESTART" x="94.44444" y="11.111111" >
</FB>
<FB Name=""SENSOR" Type=""ORANGE_SENSOR" x='"672.22217" y="122.22221" >
</FB>
<FB Name="PUB" Type="'PUBLISH_1" x='2172.2222" y="11.111111" >
<Parameter Name="QI" Value="1" />
</FB>
<EventConnections>
<Connection Source="START.COLD" Destination=""SENSOR.INIT" dx1="33.333332"
dx2="47.0588" dy="-70.5882" />
<Connection Source="START.WARM" Destination=""SENSOR.INIT" dx1="61.111107"
dx2="76.4706" dy="-188.2353" />
<Connection Source="SENSOR.INITO" Destination="PUB.INIT" dx1="172.22221" />
</EventConnections>
<DataConnections>
<Connection Source="THRESHOLD" Destination=""SENSOR.THRESH" />
<Connection Source="ID" Destination="PUB.ID" />
</DataConnections>
</FBNetwork>
</ResourceType>

EXAMPLE 2 A resource type containing an instance of the SOLENOID function block type defined in Clause C.2,
plus an instance of the SUBSCRIBE_1 type to receive a command to change solenoid status, could be declared
textually as shown below. This resource type also contains an instance of the E_RESTART type defined in Annex A
of IEC 61499-1, interconnected to provide initialization of the other function block instances.

RESOURCE_TYPE SV_RESOURCE (* A Remotely Activated
Solenoid Valve Resource *)
VAR_INPUT
ID: WSTRING; (* UDP Channel 1D *)
END_VAR
FBS
START: E_RESTART;
SUB: SUBSCRIBE_1(
Ql:= 1);
VALVE: SOLENOID;
END_FBS
EVENT_CONNECTIONS
START.COLD TO SUB.INIT;
START.WARM TO SUB.INIT;
SUB.IND TO VALVE.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SUB.RD_1 TO VALVE.IN;
ID TO SUB.ID;
END_CONNECTIONS
END_RESOURCE_TYPE
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FHHXMLXE (FERGIANMINES) SJUE:

<?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEResourceTypeSYSTEM"http:www.holobloc.comxmlLibraryElemen
tdtd"><ResourceTypeName="ORANGE_RES"Comment="AConfigurableOrangePresence&#38; i &% 28 "> <tRiRtn &
="[EC61499-1"93E="C0202" N AEFif="B @I T Ihae="t N LB =" BE BB MA="BEFENRE><REER
"Organization="IECSC65BWG15"Version="0.2"Author="JHC"Date="2011-0223"Remarks="AddedTHRESHOLD ID& 4
o "><VersionInfoOrganization="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0620"Remarks="B B 1E&#34
JFBType&#34; 79&#34;FBTypeName&#34;, "><VersionInfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"

Date="2000-0202"><Compilerinfoheader="packagefb.rt.part2;"><Compilerinfo><FBTypeNameName="E_RESTART"><
FBTypeNameName="ORANGE_SENSOR"><FBTypeNameName="PUBLISH_1"><VarDeclarationName="THRESHOLD"Ty

pe="REAL"Comment="AdjustableColorThreshold"><VarDeclarationName="ID"Type="WSTRING"Comment="UDPChan
nellD"><FBNetwork><FBName="START "Type="E_RESTART"x="94.44444"y="11.111111"><FB><FBName="SENSOR"Ty
pe="ORANGE_SENSOR"x="672.22217"y="122.22221"><FB><FBName="PUB"Type="PUBLISH_1"x="2172.2222"y="11.
111111"><B¥FZFR="Ql"Value="1"><FB><EventConnections><ConnectionSource="START.COLD"Destination="SENS
ORINIT"dx1="33.333332"dx2="47.0588"dy="-70.5882"><ConnectionSource="START.WARM"Destination="SENSORI
NIT"dx1="61.111107"dx2="76.4706"dy="-188.2353"><ConnectionSource="SENSORINITO"Destination="PUB.INIT"dx
1="172.22221"><EventConnections><DataConnections><ConnectionSource="THRESHOLD"Destination="SENSOR.TH
RESH"><ConnectionSource="ID"Destination="PUB.ID"><DataConnections><FBNetwork><ResourceType>

28 & C2HE XRISOLENOIDINRER R L IR BHRAE RS, LUK A FH B BB L B IR s S RISUBSCRIBE_1FEAUSEfI, BJLL
WTFAIT A A AR, R REREDEIECO1499-1 AR E XAIE_RESTARTERRYSLAI, EIELUR M EAINAEIRSEHIRY

Ao

[ RESOURCE_TYPESV_RESOURCE(+AIZi2 BiE

FR & ) 35 TR+

RS : WSTRING; (UDPIEi&ID*)
END_VAR

FBS

START: E_RESTART;
SUB: SUBSCRIBE_1(
Ql:= 1);
VALVE: SOLENOID;
END_FBS
EVENT_CONNECTIONS
START.COLD TO SUB.INIT;
START.WARM TO SUB.INIT;
SUB.IND TO VALVE.REQ;
END_CONNECT IONS

LVE.IN;
IDEISUBID;
END_CONNECTIONS
END_RESOURCE_TYPE
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Graphical representations of this resource's function block network and external interface can be as follows:

SUB
INIT INITO YALVE
RSF IND
1
SUBSCRIBE_1 SOLENOID SW_RESOURCE
E_RESTART 1@l 20 IN WSTRING —]ID
I STATUS
RD_1

An equivalent XML document (with additional information for software tools) could be:

<?xml version="1.0" encoding=""UTF-8"?>
<IDOCTYPE ResourceType SYSTEM *"http://www.holobloc.com/xml/LibraryElement.dtd" >
<ResourceType Name="SV_RESOURCE" Comment=""A Remotely Activated Solenoid Valve
Resource" >
<ldentification Standard="IEC 61499-1" Classification=""C0403"
ApplicationDomain="Any" Function="Logic / 1/0 Modules &#38; Controllers"
Type="Actuators" Description="Solenoid Valve" />
<Versionlnfo Organization="I1EC SC65B/WG15" Version="0.2" Author="JHC" Date="2011-02-
23" Remarks="Added ID parameter." />
<Versionlnfo Organization="I1EC TC65/WG6" Version="0.1" Author="JHC" Date=''2000-06-
20" Remarks="Now uses LibraryElement.dtd" />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date="'2000-02-
02" />
<CompilerInfo header="package fb.rt.part2;" >
</Compilerinfo>
<VarDeclaration Name="ID" Type="WSTRING" Comment=""UDP Channel ID" />
<FBNetwork >
<FB Name="'START" Type="E_RESTART" x="72.22222" y="11.111111" >
</FB>
<FB Name="SUB" Type=""SUBSCRIBE_1" x="705.55554" y="11.111111" >
<Parameter Name="QI" Value="1" />
</FB>
<FB Name="VALVE" Type="SOLENOID" x='"1316.6666" y=''122.22221" >
</FB>
<EventConnections>
<Connection Source="START.COLD" Destination="SUB.INIT" dx1="33.333332"
dx2="'41.1765" dy="'-64.7059" />
<Connection Source="START.WARM" Destination="SUB.INIT" dx1="61.111107""
dx2=""64.7059" dy=""-182.3529" />
<Connection Source="SUB.IND" Destination="VALVE.REQ"™ dx1="38.888885" />
</EventConnections>
<DataConnections>
<Connection Source="SUB.RD_1" Destination="VALVE.IN" dx1="133.33333" />
<Connection Source="ID" Destination="SUB.ID" />
</DataConnections>
</FBNetwork>
</ResourceType>
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ZFRHITAER MBI OMER R TN T:

SUE
INIT  IMITO
RSP IND:
[

SUBSCRIBE_4 & _RESOURCE

E_RESTART 1 Qo WS TRING —ID

Ib—ID  STATUS
RO _A1

FHHXMLXE (FERGIANMINES) STUE:

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEResourceTypeSYSTEM"http:www.holobloc.comxmlLibrar
yElement.dtd"><ResourceTypeName="SV_RESOURCE"Comment="AIZiZ BURIR L E R 1R R"><IRIRIrE="IE
C61499-1"%32£="C0403"ApplicationDomain="Any"Function="LogiclOModules&#38;Controllers"

Type="Actuators"Description="EBHE"><VersionInfoOrganization="IECSC65BWG15"Version="0.2"Author="JHC"Da
te="2011-0223"Remarks="AddedIDparameter."><VersionInfoOrganization="IECTC65WG6"Version="0.1"Author="J

HC"Date="2000-0620"Remarks="NowusesLibraryElement.dtd"><VersionInfoOrganization="IECTC65WG6"Version=
"0.0"Author="JHC"Date="2000-0202"><Compilerinfoheader="packagefb.rt.part2;"><Compilerinfo><VarDeclaration
Name="ID"Type="WSTRING"Comment="UDPChannellD"><FBNetwork><FBName="START"Type="E_RESTART"x="72.
22222"y="11.111111"><FB><FBName="SUB"Type="SUBSCRIBE_1"x="705.55554"y="11.111111"><ParameterName
="QI"Value="1"><FB><FBName="VALVE"Type="SOLENOID"x="1316.6666"y="122.22221"><FB><EventConnections
><ConnectionSource="START.COLD"Destination="SUBINIT"dx1="33.333332"dx2="41.1765"dy="-64.7059"><Conn
ectionSource="START.WARM"Destination="SUBINIT"dx1="61.111107"dx2="64.7059"dy="-182.3529"><Connectio

nSource="SUBIND"Destination="VALVE.REQ"dx1="38.888885"><EventConnections><DataConnections><Connecti

onSource="SUBRD_1"Destination="VALVEIN"dx1="133.33333"><ConnectionSource="ID"Destination="SUB.ID"><D
ataConnections><FBNetwork><ResourceType>
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C.5 Device types

EXAMPLE 1 A device type containing an instance of the ORANGE_RES resource type defined in Clause C.4 could
be declared textually as shown below.

DEVICE_TYPE ORANGE_EYE
(* Programmable Orange Presence+Quality Sensor *)

RESOURCE_TYPES

ORANGE_RES;
END_RESOURCE_TYPES
RESOURCE R1: ORANGE_RES
END_RESOURCE
END_DEVICE_TYPE

An equivalent XML document (with additional information for software tools) could be:

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE DeviceType SYSTEM *../LibraryElement.dtd" >
<DeviceType Name="ORANGE_EYE'" Comment='"‘Programmable Orange Presence+Quality Sensor" >

<ldentification Classification="C0202" ApplicationDomain="Food Processing"
Function="Detection" Type="Photoelectric Sensors" Description="0Orange Presence and
Quality" />

<Versionlnfo Organization="I1EC TC65/WG6" Version="0.1" Author="JHC" Date=''2000-06-
20" Remarks='"Corrected &#34;ResourceTypeName&#34;" />

<Versionlnfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date=""2000-02-
02" />

<CompilerInfo header="package fb.rt.part2;" >

</Compilerinfo>

<ResourceTypeName Name="ORANGE_RES" />

<Resource Name="R1" Type="ORANGE_RES" >

</Resource>
</DeviceType>

EXAMPLE 2 A device type containing an instance of the SV_RESOURCE type defined in Clause C.4 could be
declared textually as shown below.

DEVICE_TYPE SOLENOID_VALVE
(* A Remotely Activated Solenoid Valve *)
RESOURCE R1: SV_RESOURCE
END_RESOURCE
END_DEVICE_TYPE

An equivalent XML document (with additional information for software tools) could be:

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE DeviceType SYSTEM *._/LibraryElement.dtd" >
<DeviceType Name="'SOLENOID_VALVE" Comment="A Remotely
Activated Solenoid Valve"™ >
<ldentification Classification="C0403"
ApplicationDomain=""Any" Function="Logic /7 1/0 Modules
&#38; Controllers"™ Type="Actuators”
Description="Solenoid Valve" />
<Versionlnfo Organization="1EC TC65/WG6""
Version="0.1" Author="JHC" Date="2000-06-20"
Remarks="Now uses LibraryElement.dtd" />
<Versionlnfo Organization="1EC TC65/WG6"
Version="0.0" Author="JHC" Date='2000-02-02" />
<CompileriInfo header="package fb.rt_part2;" >
</Compilerinfo>
<Resource Name="R1" Type='"SV_RESOURCE" >
</Resource>
</DeviceType>
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43 E i

TN BEEFRCAREXHIORANGE_RESH RE R L FIRY IR LB A LU AT AR, TR

[ DEVICE_TYPEORANGE_EYE (+A] 4R 248 B 171 + BT 2 % /X 88+)RESOURCE_TY |
PES

ORANGE_RES;
END_RESOURCE_TYPES
RESOURCE R1: ORANGE_RES
END_RESOURCE

FHHXMLXE (FERGIANMINES) SJUE:

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEDeviceTypeSYSTEM" LibraryElement.dtd"><DeviceTypeName=" "]

ORANGE_EYE"Comment="tI w1218 B 7L+ R = £ 28" ><1IRF! Classification="C0202"ApplicationDomain="FoodPro
cessing"Function="Detection"Type="PhotoelectricSensors"Description="#& & FEHM B & "><VersionInfoOrganizatio
n="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0620"& =" IE&#34;ResourceTypeName&#34;"><Ver
sionInfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"Date="2000-0202"><Compilerinfoheader="packa
gefb.rt.part2;"><Compilerinfo><ResourceTypeNameName="ORANGE_RES"><ResourceName="R1"Type="ORANGE_R

ES"><Resource><DeviceType>

THI28ECAPTE X BISV_RESOURCEXR B S HIAYIR & 2K B A LURIN TR BI X AR,

DEVICE_TYPESOLENOID_VALVE (\ZI2BCERIEERLIR*) RES
OURCER1: SV_RESOURCE

END_RESOURCE

FHHXMLXE (FERGIANMINES) SJUE:

<?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEDeviceTypeSYSTEM". |
LibraryElement.dtd"><DeviceTypeName="SOLENOID_VALVE"Comment=

" AT EBHLR "> <ARIR 53 28="C0403 " ApplicationDomain="Any"Function=
"LogiclOModules&#38;Controllers"Type="Actuators"Description="EB1#%
i®"><VersioninfoOrganization="IECTC65WG6"Version="0.1"Author="JHC
"HEA="2000-06-20"

Remarks=""Now uses LibraryElement.dtd" />
<Versionlnfo Organization="1EC TC65/WG6"

Version="0.0" Author="JHC" Date="2000-02-02" />
<Compilerinfo header="package fb.rt._part2;" >
</Compilerinfo>
<Resource Name="R1" Type="SV_RESOURCE" >
</Resource>

</DeviceType>
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C.6 A system configuration

EXAMPLE Oranges are to be sorted by sensing their position and color and diverting any which are too green, as
illustrated below.

Przseince/ Pneum atically
s ofor actuated
ENSOT giverter
Feed conveyor Accepted product
EE— —

Fararar e, Sl g oo g ]
b b de de de d [ b b b Al b 4

iRejecied product

roar ar oy
e db db d

An application which can perform this task, using the ORANGE_SENSOR and SOLENOID function block types
described in Clause C.2, could be as follows.

SEMSOR GATE ACTUATOR
INIT IMITO

IND

FB_AND SOLENOID
ORANGE_SEMSOR J_IN'1 ouT IM
THRESH PRESENT _I—INZ

GREEN

A system to implement this application, using the previously defined ORANGE_EYE and SOLENOID_VALVE device
types, in conjunction with the Ethernet segment type defined in Clause C.7, could have the following top-level
configuration:

SENSOR ACTUATOR

[I:I RAMG E_EYE] [5 OLENOI D_UAL‘JE]

< MET1 : Ethermnet >

The SENSOR:ORANGE_EYE and ACTUATOR:SOLENOID_VALVE devices could in turn be configured as follows:

SENSOR:ORANGE_EYE ACTUATOR:SOLENOID_VALVE

R =X

ORANGE_RES SW_RESOURCE
0.15—THRESHOLD

225004102510
225.0.0.1:1025

The resource ACTUATOR.R1:SV_RESOURCE can be used unmodified as defined in Clause C.4, while the resource
SENSOR.R1:0RANGE_RES can be configured as follows to implement the application logic. Note the additional tags
at the bottom of the SENSOR and LOGIC blocks, indicating that they are associated with the SORT application; this
is a "navigation" feature as described in EXAMPLE 2 of 4.4.
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RREE

THEFEESRANEUENASHEBEMRENEFRATHE, MTEMT.

Pr?:seince/ Pneum atically
s olor actuated
ENSOT diverter
Feed conveyor Accepted product
E— E—

(BRI TETA g (gl ld gl
hodb d e de Ll kA db dk ol d

lReiected product

e ar ey
bbb d

A LAERC.2HP R BORANGE_SENSORFISOLENOIDIHBER L BV AT L E S B B FEF AT BEU0 T o

SENSOR GATE ACTUATOR

INIT INITO REQ CHF REQ LCHF
IND

:I I: FB_AND SOLENOID

ORANGE_SENSOR IN1 OUT IMN
THRESH PRESENT INZ

4

]

GRFFHN

{5 A Yo 1 E X FIORANGE_EYEFNISOLENOID_VALVEIREE B R BEC7THARE XKML BRIV BEFN AL UES
LU TFTRRECE -

SENSOR ACTUATOR

[I:I RAMG E_EYE] [S OLEMNOI D_UALUE]

(/ LETA - C4k mnrer ~4 \

SENSOR:ORANGE_EYEFIACTUATOR:SOLENOID_VALVEi&#& Al AR ECE AN T

SENSOR :ORANGE_EYE ACTUATOR:SOLENOID_VALVE

R =X

ORANGE_RES SVW_RESOURCE
015 —THRESHOLD

225004102510
225.0.0.1:1025

ZRACTUATORR1:SV_RESOURCER] AR IMEEMERE, MNSFFRCAREXBIAREE, MHIRSENSORRT:ORANGE_RESFIAECEIN T
USRI FB2F 238, AR SENSORMILOGICHREERRIMIINIREE, REACN]SSORTRBEFEXE; XZ244KRGI2H RS
A ThEEs
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START

E_RESTART

THRESHOLLD —

— 43—

SENSOR
IMIT INITD

IMD
ORANGE_SENSOR
THRESH PRESENT

GREEN

LOGIC

FLBE
INIT INITO
REQ CMF
1 C
PLUBLISH_1
] Qo
ID STATUS
SD_1
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START

E_RESTART

THRESHOLD -

— 43—

SENSOR
IMIT INITO

IND
ORANGE_SENSOR
THRESH PRESENT

GREEN

LOGIC

FE_AND

IN1 OUT

[

M2

BEEIF (fanyi.qukaa.com)

FLE
INIT IMITO
REQ LCNF
1 C
FLUBLISH_1
al Qo
ID STATUS
Sh_1
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A system configuration implementing the features described above could appear as follows in textual form:

SYSTEM ORANGE_SORTER (* Orange Sorter System Configuration *)

APPLICATION SORT
FBS
SENSOR: ORANGE_SENSOR;
GATE: FB_AND;
ACTUATOR: SOLENOID;
END_FBS
EVENT_CONNECTIONS
SENSOR.IND TO GATE.REQ;
GATE.CNF TO ACTUATOR.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SENSOR.PRESENT TO GATE.IN1;
SENSOR.GREEN TO GATE.IN2;
GATE.OUT TO ACTUATOR.IN;
END_CONNECTIONS
END_APPLICATION
DEVICE SENSOR: ORANGE_EYE
RESOURCE R1: ORANGE_RES(
THRESHOLD:= 0.15,
ID:= 225.0.0.1:1025)
FBS
LOGIC: FB_AND;
END_FBS
EVENT_CONNECTIONS
SENSOR.IND TO LOGIC.REQ;
LOGIC.CNF TO PUB.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SENSOR.PRESENT TO LOGIC.IN1;
SENSOR.GREEN TO LOGIC.IN2;
LOGIC.OUT TO PUB.SD 1;
END_CONNECTIONS
END_RESOURCE
END_DEVICE
DEVICE ACTUATOR: SOLENOID_VALVE
RESOURCE R1: SV_RESOURCE(
ID:= 225.0.0.1:1025)
END_RESOURCE
END_DEVICE
MAPPING
SORT.SENSOR ON SENSOR.R1.SENSOR;
SORT.GATE ON SENSOR.R1.LOGIC;
SORT.ACTUATOR ON ACTUATOR.R1.VALVE;
END_MAPPING
SEGMENTS
NET1: Ethernet;
END_SEGMENTS
LINKS
SENSOR => NET1;
ACTUATOR => NET1;
END_LINKS
END_SYSTEM

nuLd usym pajjonuodun "paniwiad S uonnguisip Jo uonanpoldal Jayuny oN "UoSIpe sawer AQ $T0Z-/Z-A0ON UO Papeojumop ‘Wo2719a11syda] suonduosgns “-auj (oinualos) sisinay uoswoyl Aq owaq yg 01 pasuadl| reusrew pajybuidod

KM ERNEHNRFEEATEUXERRETNT:

[ SYSTEMORANGE_SORTER(xOrangeSorter R 4 Bg & +)
R 52
FBS
SENSOR: ORANGE_SENSOR;
GATE: FB_AND;
ACTUATOR: SOLENOID;
END_FBS
EVENT_CONNECTIONS
SENSOR. IND TO GATE.REQ;
GATE.CNF TO ACTUATOR.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SENSOR.PRESENT TO GATE.IN1;
SENSOR.GREEN TO GATE.IN2;
GATE.OUT TO ACTUATOR.IN;

1%L %28 . ORANGE_EYERESOUR
CER1: ORANGE_RES(
THRESHOLD:= 0.15,
ID:= 225.0.0.1:1025)
FBS
LOGIC: FB_AND;
END_FBS
EVENT_CONNECTIONS
SENSOR.IND TO LOGIC.REQ;
LOGIC.CNF TO PUB.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SENSOR.PRESENT TO LOGIC.IN1;
SENSOR.GREEN TO LOGIC.IN2;
LOGIC.OUT TO PUB.SD 1;
END_CONNECTIONS
END_RESOURCE
END_DEVICE
DEVICE ACTUATOR: SOLENOID_VALVE
RESOURCE R1: SV_RESOURCE(
ID:= 225.0.0.1:1025)
END_RESOURCE
END_DEVICE
MAPP ING
SORT.SENSOR ON SENSOR.R1.SENSOR;
SORT.GATE ON SENSOR.R1.LOGIC;
SORT.ACTUATOR ON ACTUATOR.R1.VALVE;
END_MAPPING
SEGMENTS
NET1: Ethernet;
END_SEGMENTS
LINKS
SENSOR => NET1;
ACTUATOR => NET1;
END_LINKS
END_SYSTEM
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ers
MR AIXMLXX AR 2 Srﬁ
[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPESystemSYSTEM"http:www.holobloc.comxmlLibraryElement.dtd" ™ | El)ﬂl
><SystemName="ORANGE_SORTER"Comment="OrangeSorter R4 & "><IdentificationStandard="61499-2"><Vers nc
jonInfoOrganization="IECSC65BWG15"Version="0.2"Author="JHC"Date="2011-0223"Remarks="Movedparameters U
toResourcelevel"><VersioninfoOrganization="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0620"Remark bs
s="NowusesLibraryElement.dtd"><VersionInfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"Date="2000
-0203"><ApplicationName="SORT"><SubAppNetwork><FBName="SENSOR"Type="ORANGE_SENSOR"x="94.1176"

A corresponding XML document would then be:

<?xml version="1.0" encoding=""UTF-8"7?>

<IDOCTYPE System SYSTEM "http://www.holobloc.com/xml/LibraryElement.dtd" >

<System Name="ORANGE_SORTER" Comment="Orange Sorter System Configuration" >
<ldentification Standard=''61499-2" />
<Versionlnfo Organization="I1EC SC65B/WG15" Version="'0.2" Author="JHC" Date=''2011-02-

23" Remarks="Moved parameters to Resource level." /> cn

<VersionlInfo Organization="1EC TC65/WG6™ Version="0.1" Author="JHC" Date="2000-06- y="11.7647"><FB><FBName="GATE"Type="FB_AND"x="941.1765"y="11.7647"><FB><FBName="ACTUATOR" Type= SE
20" Remarks="Now uses Ll?raerIement_dtd "/> e . . "SOLENOQID"x="1441.1764"y="11.7647"><FB><EventConnections><ConnectionSource="SENSORIND"Destination=" ot
sversioninfo Organization="1EC TC65/WC6™ Version="0.0" Author="JHC" Date="2000-02- GATEREQ"dx1="88.2353"dx2="47.0588"dy="-188.2353"><ConnectionSource="GATE.CNF Destination="ACTUATO o
03<Agzlication Name="SORT" > RﬁEQ"dx1=:411Z65"><Ev§ntCopnecﬂonsi<DaEaConnecﬁ9n§><C9nn$cHonSoume="§ENSORPBESENT"Dfsﬁnayon hst
<SubAppNetwork > = GAI(I;.IN'I"dx1= 64.?359"dx2= 176';47%6*;\%= “982.3529 i<J§_T§7}§= SENSOR.GREEN Edﬂ'ﬂi@= GATEIN2"dx1="123. re
o " _u woy_m woy_m " 5294 dx2="158.8235 dy="870.5882 >< JR="GATE.OUT"Destination="ACTUATORIN"dx1="152.9412"><DataCon
:5EBEame— SENSOR™ Type="ORANGE_SENSOR™ x="94.1176™ y="11.7647" > nefﬂops?<5ubAPpNghNo%><Appucaﬂoq?<QeWCeNaWF:t§ENSORﬁyEe:”ORANGE_EYE&ff12222221ty5W11}11 ig
<FB Name="GATE" Type="FB_AND" x="941.1765" y="11.7647" > 11"><FREHi="R1" 2B ="ORANGE_RES"x="577.7778"y="11.111111"><ParameterName="THRESHOLD"Value="0.1 m
</FB> 5"><ParameterName="ID"Value="225.0.0.1:1025"><FBNetwork><FBName="LOGIC "Type="FB_AND 'x="1538.8888"y =
<FB Name="ACTUATOR" Type="SOLENOID" x="1441.1764" y="11_7647" > ="344.44443"><FB><EventConnections><ConnectionSource="SENSORIND"Destination="LOGICREQ"dx1="44.4444 *y
</FB> 43"dx2="58.8235"dy="-588.2353"><ConnectionSource="LOGIC.CNF"Destination="PUBREQ"dx1="61.111107"><Ev 2
<EventConnections> entConnections><DataConnections><ConnectionSource="SENSOR.PRESENT"Destination="LOGICIN1"dx1="83.3333 BR
<Connection Source="SENSOR. IND" Destination="GATE.REQ" dx1=''88.2353" 3"dx2="64.7059"dy="576.4706"><iE}ZR="SENSOR.GREEN"Destination="LOGICIN2 "dx1="38.888885"dx2="58.823 De
dx2="'47.0588" dy=''-188.2353" /> 5"dy="458.8235"><&E & /R="LOGICOUT" B #Y#I="PUB.SD_1"dx1="100.0"><#3E1E1E><FBNetwork><Z F><I& &>< m
<Connection Source="GATE.CNF" Destination=""ACTUATOR.REQ" dx1="41.1765" /> 1’ B M="ACTUATOR"Type="SOLENOID_VALVE"x="627.7778"y="11.111111"><Z&EZ #F="R1"Type="SV_RESOUR o
</EventConnections> CE"x="705.55554"y="22.222221"><ParameterName="ID"Value="225.0.0.1:1025"><Resource><Device><MappingFr 9
<DataConnections> o om="SORT.SENSOR"To="SENSORR1.SENSOR"><MappingFrom="SORT.GATE"To="SENSORR1.LOGIC"><MappingFrom R
<Connection Source="SENSOR.PRESENT" Destination="GATE.IN1" dx1="64.7059" ="SORT.ACTUATOR"To="ACTUATORR1.VALVE"><SegmentName="NET1"Type="LL A "x="616.6666"y="411.11108" ;ry
dx2=""176.4706" dy="982.3529" /> " L " a " dx1="999.99994"><Segment><LinkCommResource="SENSOR"SegmentName="NET1"><Link><LinkCommResource= #
<Connection Source="SENSOR.GREEN" Destination=""GATE.IN2" dx1="123.5294 "ACTUATOR"SegmentName="NET1"><§k > < R 45> %
dx2="'158.8235" dy="870.5882" />
<Connection Source="GATE.OUT" Destination="ACTUATOR.IN" dx1='152.9412" /> ’
</DataConnections> FJ
</SubAppNetwork> am
</Application> €s
<Device Name="SENSOR" Type="ORANGE_EYE" x="122.22221" y="11.111111" > M
<Resource Name="R1" Type="ORANGE_RES"™ x="577.7778" y="11.111111" > adi
<Parameter Name="THRESHOLD" Value='0.15" /> SO

<Parameter Name="ID" Value="225.0.0.1:1025" />
<FBNetwork >
<FB Name="LOGIC" Type="FB_AND" x='1538.8888" y=''344.44443" >
</FB>
<EventConnections>
<Connection Source="SENSOR.IND" Destination="LOGIC.REQ" dx1="44.444443"
dx2="58.8235" dy=""-588.2353" />
<Connection Source="LOGIC.CNF" Destination="PUB.REQ" dx1="61.111107" />
</EventConnections>
<DataConnections>
<Connection Source="SENSOR.PRESENT" Destination="LOGIC.IN1" dx1="83.33333"
dx2=""64.7059" dy="576.4706" />
<Connection Source="SENSOR.GREEN" Destination="LOGIC.IN2" dx1="38.888885"
dx2="'58.8235" dy="'458.8235" />
<Connection Source="LOGIC.OUT" Destination="PUB.SD_1" dx1="100.0" />
</DataConnections>
</FBNetwork>
</Resource>
</Device>
<Device Name="ACTUATOR'" Type='"'SOLENOID_VALVE" x='"627.7778" y="11.111111" >
<Resource Name="R1" Type="SV_RESOURCE" x="705.55554" y="22_222221" >
<Parameter Name="I1D" Value="225.0.0.1:1025" />
</Resource>
</Device>
<Mapping From="'SORT.SENSOR" To="'"SENSOR.R1.SENSOR" />
<Mapping From="'SORT.GATE" To="SENSOR.R1.LOGIC" />
<Mapping From="'SORT.ACTUATOR" To="ACTUATOR.R1.VALVE" />
<Segment Name="NET1" Type='"Ethernet" x='"616.6666" y="411.11108" dx1="'999.99994" >
</Segment>
<Link CommResource="SENSOR" SegmentName='"NET1" >
</Link>
<Link CommResource="ACTUATOR" SegmentName="NET1" >
</Link>
</System>
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C.7 A SegmentType definition

EXAMPLE The Ethernet segment type used in Clause C.6 can be defined textually and in XML as shown below.

SEGMENT_TYPE Ethernet
VAR
PHY: WSTRING:= "10BASE-T"; (* Physical medium *)
Speed: REAL:= 10.0; (* Mbits/sec *)
Length: REAL:= 25.0; (* Length in metres *)
END_VAR
END_SEGMENT_TYPE

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE SegmentType SYSTEM *"http://www.holobloc.com/xml/LibraryElement.dtd” >
<SegmentType Name="Ethernet" >

<ldentification Standard="1EEE 802.3" ApplicationDomain="Networking" />

<Versionlnfo Organization=""Holobloc Inc" Version="0.0" Author="JHC"
Date="2011-02-09" />

<CompilerInfo header="package fb.rt_net;" >

</Compilerinfo>

<VarDeclaration Name="PHY" Type="WSTRING" InitialValue=""10BASE-T"
Comment="Physical medium" />

<VarDeclaration Name="Speed" Type="REAL"™ InitialvValue="10.0"
Comment="Mbits/sec" />

<VarDeclaration Name="Length"™ Type="REAL"™ InitialValue="25.0" Comment="Length
in metres" />
</SegmentType>
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TFIC6PER R LUK MER R AT LUA X AFIXMLE X, M TFiRo

YIBE: WSTRING: ="10BASE-T"; (#3271 Fa*)

KE: B =250; KELUEKABEA
END_VAR
END_SEGMENT_TYPE

<?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPESegmentTypeSYSTEM"http:www.holobloc.comxmlLibrar |
yElement.dtd"><SegmentTypeName="Ethernet"><IdentificationStandard="IEEE802.3" ApplicationDomain="N
etworking"><VersioninfoOrganization="HoloblocInc"Version="0.0"Author="JHC"Date="2011-02-09"><Co
mpilerInfoheader="packagefb.rtnet;"><Compilerinfo><VarDeclarationName="PHY"Type="WSTRING"InitialVa
lue="10BASE-T"Comment="#I2 /T F1"><VarDeclarationName="Speed"Type="REAL"InitialValue="10.0"Com
ment="Mbitssec"><VarDeclarationName="Length"Type="REAL "InitialValue="25.0"Comment="Lengthinmetr
es"><SegmentType>
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

BLOCS FONCTIONNELS —

Partie 2: Exigences pour les outils logiciels

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (CEI) est une organisation mondiale de normalisation
composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEIl). La CEl a
pour objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les
domaines de I'électricité et de I'électronique. A cet effet, la CEIl — entre autres activités — publie des Normes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
public (PAS) et des Guides (ci-apres dénommés "Publication(s) de la CEI"). Leur élaboration est confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les
organisations internationales, gouvernementales et non gouvernementales, en liaison avec la CEl, participent
également aux travaux. La CEIl collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
selon des conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de la CEI concernant les questions techniques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de la CEI
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de la CEl se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de la CEl. Tous les efforts raisonnables sont entrepris afin que la CEI
s'assure de I'exactitude du contenu technique de ses publications; la CEl ne peut pas étre tenue responsable
de I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, les Comités nationaux de la CEl s'engagent, dans toute la
mesure possible, a appliquer de facon transparente les Publications de la CEl dans leurs publications
nationales et régionales. Toutes divergences entre toutes Publications de la CEIl et toutes publications
nationales ou régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) La CEI elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques de
conformité de la CEIl. La CEl n'est responsable d'aucun des services effectués par les organismes de
certification indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit étre imputée a la CEl, a ses administrateurs, employés, auxiliaires ou
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités
nationaux de la CEIl, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les dépenses découlant de la publication ou de l'utilisation de cette Publication de la CEl ou de
toute autre Publication de la CEIl, ou au crédit qui lui est accordé.

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire 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 peuvent faire
I’objet de droits de brevet. La CEI ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

La Norme internationale CEIl 61499-2 a été établie par le sous-comité 65B: Equipements de
mesure et de contr6le-commande du comité d'études 65 de la CEIl: Mesure, commande et
automation dans les processus industriels.

Cette deuxiéme édition annule et remplace la premiere édition parue en 2005.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

e Le contenu de ’Annexe A a été mis a jour pour étre en conformité avec les modifications
techniques apportées a la deuxieme édition de la CEI 61499-1.

e Les sections CDATA sont désormais autorisées pour les contenus textuels des
algorithmes des Tableaux A.4 et A.5.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote

65B/846/FDIS 65B/856/RVD

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

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

Une liste de toutes les parties de la série CElI 61499, présentées sous le titre général Blocs
fonctionnels, peut étre consultée sur le site web de la CEl.

Les termes utilisés dans la présente Norme internationale, définis a [I'Article 3 de la
CEIl 61499-1:2012 ainsi que dans la présente Norme internationale, sont présentés en
italiques.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de la CEI sous "http://webstore.iec.ch" dans les donneées
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
+ amendée.

IMPORTANT - Le logo "colour inside"” qui se trouve sur la page de couverture de
cette publication indique qu'elle contient des couleurs qui sont considérées comme
utiles a une bonne compréhension de son contenu. Les utilisateurs devraient, par
conséquent, imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

La CEI 61499 se compose des parties suivantes, sous le titre général Blocs fonctionnels:

e Partie 1: Architecture
e Partie 2: Exigences pour les outils logiciels
e Partie 3: Informations tutorielles (annulée)

o Partie 4: Regles pour les profils de conformité
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BLOCS FONCTIONNELS -

Partie 2: Exigences pour les outils logiciels

1 Domaine d'application

La présente partie de la CEI 61499 définit les exigences pour les outils logiciels pour prendre
en charge les taches d'ingénierie systeme suivantes qui sont données dans la CEl 61499-1:

- la spécification de types de bloc fonctionnel;
- la spécification fonctionnelle de types de ressource et de types d’équipement;
- la spécification, I'analyse et la validation des systemes IPMCS distribués;

- la configuration, la mise en ceuvre, I'exploitation et la maintenance des systemes IPMCS
distribués;

- I'échange d'informations parmi les outils logiciels.

Il est admis que ces outils logiciels peuvent étre utilisés dans le contexte d'un systeme de
support d'ingénierie (Engineering Support System (ESS)) comme décrit dans la CEl 61499-1.

Il ne reléve pas du domaine d'application de la présente norme de spécifier la totalité du cycle
de vie des systémes de mesure et de commande dans les processus industriels (les IPMCS)
ou I'’ensemble du jeu des taches et des activités requises pour prendre en charge un systéme
IPCMS pendant tout son cycle de vie. Cependant, d'autres normes spécifiant effectivement de
telles taches et activités peuvent étendre ou modifier les exigences spécifiees dans la
présente partie de la CEI 61499.

2 Références normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’'applique (y compris les éventuels
amendements).

CEI 61131-3:2003, Programmable controllers — Part 3: Programming languages (disponible
en anglais seulement)

CEIl 61499-1:2012, Blocs fonctionnels — Partie 1: Architecture

ISO/CEI 8824 (toutes les parties), Technologies de l'information — Notation de syntaxe
abstraite numéro un (ASN.1)

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans la CEIl 61499-1
ainsi que les termes et définitions suivants s'appliquent:

3.1

élément bibliotheque

ensemble de déclarations s'appliquant a un type de données, type de bloc fonctionnel, type
d'adaptateur, type de sous-application, type de ressource, type d'équipement, type de
segment ou une configuration systeme.
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4 Exigences pour les outils logiciels

4.1 Informations devant étre fournies par le fournisseur d'outil logiciel

Le présent Article définit les exigences fonctionnelles relatives aux outils logiciels qui
supportent lI'accomplissement des tadches d'ingénierie systéme énumérées a I'Article 1.

Le fournisseur d'un outil logiciel doit spécifier les informations suivantes, en plus des autres
informations requises dans le présent Article:

o le(s) type(s) d'élément bibliotheque auquel I'outil logiciel s'applique;

o la/les tache(s) d'ingénierie soutenue(s) par l'outil logiciel. Les descriptions de taches
peuvent étre prises dans I'énumération des taches d'ingénierie donnée a I'Article 1 ou
peuvent étre définies par le fournisseur.

4.2 Echange d'éléments bibliothéques

Un outil logiciel doit étre capable d'échanger ses éléments bibliotheques avec d'autres outils
logiciels. Cet échange doit prendre la forme de données au format défini dans I'"Annexe A,
inscrites sur des supports physiques ou échangées sur des liaisons ou des réseaux de
communication.

4.3 Informations devant étre fournies par le fournisseur d'éléments bibliothéques

NOTE Les dispositions du présent paragraphe visent a fournir le moyen par lequel le fournisseur d'un élément
bibliothéque peut sauvegarder la protection de la propriété intellectuelle tout en fournissant des informations
suffisantes pour permettre l'utilisation efficace de I'élément bibliotheque.

Le fournisseur d'un élément bibliotheque peut choisir de fournir une mise en ceuvre de
I'élément bibliotheque.

EXEMPLE 1 Le fournisseur d'un élément bibliotheque de type de bloc fonctionnel peut fournir une mise en ceuvre
du type de bloc fonctionnel sous la forme:

e d'une ou plusieurs instances du type de bloc fonctionnel dans une ressource contenue dans un
équipement de Classe 0 ou supérieure telle que décrite dans la CEIl 61499-4;

e d'une mise en ceuvre instanciable du type de bloc fonctionnel dans une ressource contenue dans un
équipement de Classe 1 ou supérieure telle que décrite dans la CEIl 61499-4;

e d'un fichier avec un format dépendant de la mise en ceuvre adapté a une installation pour une ressource
contenue dans un équipement de Classe 2 telle que décrite dans la CEI 61499-4, par exemple en utilisant
la syntaxe XML définie dans I'"Annexe D.

Lorsqu'une mise en ceuvre d'un élément bibliotheque est fournie, le fournisseur n'est pas tenu
de donner les détails complets de la mise en ceuvre. Cependant, le fournisseur doit donner
suffisamment d'informations pour permettre a ['utilisateur de déterminer complétement la
fonctionnalité de I'élément bibliotheque fourni.

EXEMPLE 2 L'exigence dans l'alinéa ci-dessus serait satisfaite par le fournisseur d'une instance d'un type de
bloc fonctionnel d’ une ressource par au minimum la fourniture des informations suivantes:

e un élément bibliotheque de type de bloc fonctionnel spécifiant ses interfaces d'événements, ses interfaces
de données et ses services tels que définis dans la CEIl 61499-1;

e des éléments bibliotheques de type ressource et de type d’équipement montrant I'occurrence et les
connexions des instances du bloc fonctionnel.

4.4  Affichage des déclarations

Un outil logiciel doit étre capable d'afficher les déclarations de ses éléments bibliothéques
associés, et ce, dans une forme appropriée a la tache d'ingénierie. Cet affichage peut utiliser
les formats graphiques ou textuels définis dans la CEl 61499-1 ou un format défini par le
fournisseur de I'outil logiciel.
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NOTE Les déclarations d'un élément bibliothéque peuvent définir ses interfaces (entrées et sorties d'événements
et de données) et ses variables internes ainsi que ses algorithmes et le contréle de leur exécution, par exemple
par le biais d'un graphique de contrdle d'exécution (Execution Control Chart (ECC)), etc.

Les outils logiciels peuvent fournir des caractéristiques supplémentaires, au-dela de celles
qui sont illustrées dans la CEl 61499-1, dans l'affichage graphique des déclarations.

EXEMPLE 1 Dans l'affichage d'un graphique de contréle d'exécution (ECC), I'outil peut fournir, en méme temps
que l'affichage de chaque transition, un nombre cardinal indiquant I'ordre (tel que défini dans la CEl 61499-1) dans
lequel la transition est évaluée.

EXEMPLE 2 Un outil logiciel peut fournir un moyen de naviguer dans un mapping a partir de I'affichage d'une
instance de bloc fonctionnel dans une application jusqu'a son affichage correspondant dans une ressource et vice
versa.

4.5 Modification de déclarations

Un outil logiciel doit permettre & son utilisateur de modifier les déclarations de ses éléments
bibliotheques associés, de la maniére appropriée pour la tache d'ingénierie. De telles
modifications peuvent comprendre l'ajout, la suppression ou le changement du contenu des
déclarations et peuvent étre accomplies graphiquement et/ou textuellement.

EXEMPLE L'outil logiciel fournit un moyen commode permettant a l'utilisateur de modifier I'ordre dans lequel les
déclarations sont énumérées dans leur représentation textuelle, par exemple dans une liste de transitions dans un
graphique de contrdle d'exécution (ECC), sans que l'utilisateur ait a modifier la représentation textuelle par un
moyen manuel tel que "couper-coller".

4.6 Validation de déclarations

Si la tache d'ingénierie associée l'exige, un outil logiciel doit fournir des moyens pour la
validation des déclarations de ses éléments bibliotheques associés. De tels moyens peuvent
comprendre, sans que cela soit exhaustif:

e la vérification de la correction de la syntaxe des déclarations;

e la vérification de la correction sémantique des déclarations, par exemple, en vérifiant
si, oui ou non, toutes les instances de bloc fonctionnel dans une application et ses
sous-applications associées sont correctement allouées a des ressources,
interconnectées au sein de ressources, et en communiquant parmi les ressources
dans une configuration de systéme.

e la simulation et des essais du fonctionnement d'une instance d'un type d'élément
bibliothéque, soit toute seule, soit associée a d'autres instances du méme type ou de
types différents.

4.7 Mise en ceuvre de déclarations

Si la tache d'ingénierie associée l'exige, un outil logiciel doit fournir des moyens pour la mise
en ceuvre des déclarations des éléments bibliotheques associés. De tels moyens peuvent
comprendre, sans que cela soit exhaustif:

e la production de code exécutable (firmware (micrologiciel)) pour une intégration dans
des instances de types ressources et de types équipementss;

e la création et l'interconnexion (téléchargement) d'instances bloc fonctionnel dans des
ressources et des équipements, par exemple en utilisant les moyens de gestion
définis en 6.3 et dans les Annexes F et G de la CEl 61499-1.
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Annexe A
(normative)

Définitions de type de document (les DTD)

A.1 Principes généraux

La présente Annexe présente les définitions de type de document (les DTD) pour I'échange
d'éléments bibliothéques CEI 61499 entre des outils logiciels. Ces DTD sont définies dans la
syntaxe définie dans la spécification du langage de balisage extensible (eXtensible Markup
Language (XML)) a I'adresse www.w3.0rg/TR/2000/REC-xm|-20001006.

Les correspondances entre les éléments de DTD donnés dans cette annexe, les éléments
bibliotheques définis dans la CEI 61499-1-C.2.1, et la syntaxe textuelle donnée dans la
CEIl 61499-1, Annexe B sont présentées dans le Tableau A.1.

Tableau A.1 — ElIéments de définition de type de document (DTD)

Elément de DTD LibraryElement Syntaxe textuelle
DataType DataTypeDeclaration data_type_declaration
(CEI 61131-3, B.1.3)

FBType FBTypeDeclaration fb_type_declaration
SubapplicationType SubapplicationTypeDeclaration subapplication_type_declaration
AdapterType AdapterTypeDeclaration adapter_type_declaration
ResourceType ResourceTypeDeclaration resource_type_specification
DeviceType DeviceTypeDeclaration device_type_specification
System SystemConfiguration system_configuration

Le premier tableau de chaque paragraphe de la présente Annexe contient la DTD pour
I'élément bibliotheque correspondant. Le deuxieme tableau de chaque paragraphe fournit (le
cas échéant) une référence a la syntaxe textuelle plus une explication des éléments et des
attributs majeurs contenus dans la DTD. Ensuite, des exemples sont donnés et concernent
les fichiers XML obtenus pour des éléments bibliothéques typiques.

NOTE 1 En cas de conflit entre les dispositions de la présente Annexe et celles de I'Annexe B de la CEl 61499-1,
les dispositions de cette derniére prévalent.

NOTE 2 Les exemples donnés dans la présente Annexe donnent un échantillon représentatif, mais non exhaustif,

des caractéristiques des DTD associées. En particulier, ces exemples ne sont pas censés étre utilisés comme une
série d'essais pour la conformité aux dispositions de la présente norme.

A.2 DTD DataType

Un document XML conforme a la DTD du Tableau A.2 représente un objet
DataTypeDeclaration comme décrit en C.2.2 de la CEl 61499-1.
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Elément de DTD LibraryElement Syntaxe textuelle
DataType DataTypeDeclaration data_type_declaration
(CEI 61131-3, B.1.3)

FBType FBTypeDeclaration fb_type_declaration
SubapplicationType SubapplicationTypeDeclaration subapplication_type_declaration
AdapterType AdapterTypeDeclaration adapter_type_declaration
ResourceType ResourceTypeDeclaration resource_type_specification
DeviceType DeviceTypeDeclaration device_type_specification

T RERNE-NTRESHENETENDID. STERERHNE- R (MREM) RETUNEEE
S| BUKRXIDTIDR B ENEBRTHZMBE LR, AR, LHTRAFSHARETRRISHXMLX
X,
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A2 AWML HBTRAISLH T HEXDTIDENARERS, EFIFFREE, HilE, XRETHAHIESERFENSTITEME
B—&FMH,

A.2 DTD DataType

\ A.2 représente un objet
IEC61499-1H9C.2.2H## R BDataTypeDeclarations
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Tableau A.2 — DTD DataType (1 de 2)

<?xml version="1.0" encoding="UTF-8"?>

<IELEMENT DataType (ldentification?, Versionlnfo+, Compilerinfo?,
ASN1Tag?, (DirectlyDerivedType | EnumeratedType | SubrangeType |
ArrayType | StructuredType))>

<IATTLIST DataType
Name CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Ildentification EMPTY>
<IATTLIST Identification

Standard CDATA #IMPLIED
Classification CDATA #IMPLIED
ApplicationDomain CDATA #IMPLIED
Function CDATA #IMPLIED

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<IELEMENT Versionlnfo EMPTY>
<IATTLIST Versioninfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

Date CDATA #REQUIRED

Remarks CDATA #IMPLIED>

<IELEMENT ASN1Tag EMPTY>
<IATTLIST ASN1Tag

Class (UNIVERSAL | APPLICATION | CONTEXT | PRIVATE) #IMPLIED
Number CDATA #REQUIRED>

<IELEMENT Compilerinfo (Compiler*)>
<IATTLIST Compilerinfo

header CDATA #IMPLIED

classdef CDATA #IMPLIED>

<IELEMENT Compiler EMPTY>
<IATTLIST Compiler

Language (Java | Cpp | C | Other) #REQUIRED
Vendor CDATA #REQUIRED

Product CDATA #REQUIRED

Version CDATA #REQUIRED>

<IELEMENT DirectlyDerivedType EMPTY>
<IATTLIST DirectlyDerivedType

BaseType (BOOL | SINT | INT | DINT | LINT | USINT | UINT | UDINT
| ULINT | REAL | LREAL | TIME | DATE | TIME_OF_DAY | TOD

| DATE_AND_TIME | DT | STRING | BYTE |WORD | DWORD |LWORD |
WSTRING) #REQUIRED

InitialvValue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT EnumeratedType (EnumeratedValue+)>
<IATTLIST EnumeratedType

Initialvalue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT EnumeratedValue EMPTY>
<IATTLIST EnumeratedValue

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>
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TableauA.2 DTD#UIEZEE!(1de2)

<?xml version="1.0" encoding="UTF-8"?>

<IELEMENT DataType (ldentification?, Versionlnfo+, Compilerinfo?,
ASN1Tag?, (DirectlyDerivedType | EnumeratedType | SubrangeType |
ArrayType | StructuredType))>

<IATTLIST DataType

<IELEMENTIdentificationEMPTY><!ATTLISTiR
AAFECDATA#IMPLIED

Classification CDATA #IMPLIED
ApplicationDomain CDATA #IMPLIED
Function CDATA #IMPLIED

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<IELEMENT Versionlnfo EMPTY>
<IATTLIST Versionlnfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

<IELEMENTASN1TagEMPTY><IATTLISTASN1Tag¥ GEBARN AR L TXFAH) #IMPLIED

Number CDATA #REQUIRED>

<VELEMENT CompileriInfo (Compiler*)>
<IATTLIST Compilerinfo

<IELEMENTCompilerEMPTY><IATTLIST4Ri¥2318S (JavaCppCH
ft) #REQUIRED

Vendor CDATA #REQUIRED

<IELEMENTDirectlyDerivedTypeEMPTY><!ATTLISTDirectlyDerivedTypeBaseType(BOOLSINTINTDI
NTLINTUSINTUINTUDINTULINTREALLREALTIMEDATETIME_OF_DAYTODDATE_AND_TIMEDTSTRI
NGBYTEWORDDWORDLWORDWSTRING)#REQUIRED

Initialvalue CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT EnumeratedType (EnumeratedValue+)>
<IATTLIST EnumeratedType

InitialvValue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT EnumeratedValue EMPTY>
<IATTLIST EnumeratedValue

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>
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Tableau A.2 (2 de 2)

<IELEMENT SubrangeType (Subrange)>
<IATTLIST SubrangeType

BaseType (SINTIINT|IDINTJLINTJUSINTJUINTJUDINT]JULINT) #REQUIRED
Initialvalue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT Subrange EMPTY>

<IATTLIST Subrange
LowerLimit CDATA #REQUIRED
UpperLimit CDATA #REQUIRED>

<IELEMENT ArrayType (Subrange+)>
<IATTLIST ArrayType
BaseType CDATA #REQUIRED
InitialvValues CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT StructuredType (VarDeclaration]SubrangeVarDeclaration)+>
<IATTLIST StructuredType
Comment CDATA #IMPLIED>

<IELEMENT VarDeclaration EMPTY >
<VATTLIST VarDeclaration

Name CDATA #REQUIRED

Type CDATA #REQUIRED

ArraySize CDATA #IMPLIED
InitialValue CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT SubrangeVarDeclaration (Subrange+) >
<IATTLIST SubrangeVarDeclaration

Name CDATA #REQUIRED

Type (SINTJINT|DINTJLINTJUSINTJUINTJUDINTJULINT) #REQUIRED
Initialvalue CDATA #IMPLIED

Comment CDATA #IMPLIED>

Le Tableau A.3 donne les explications des éléments de la DTD ci-dessus et (le cas échéant)
les références a la syntaxe formelle pour leurs attributs.
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RA.2 (219Fr924)

<IELEMENT SubrangeType (Subrange)>
<IATTLIST SubrangeType

BaseType (SINTJINTIDINTJLINTJUSINTJUINTJUDINTJULINT) #REQUIRED
Initialvalue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT Subrange EMPTY>

<IATTLIST Subrange
LowerLimit CDATA #REQUIRED
UpperLimit CDATA #REQUIRED>

<IELEMENT ArrayType (Subrange+)>
<ITATTLIST ArrayType
BaseType CDATA #REQUIRED
InitialValues CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT StructuredType (VarDeclaration]|SubrangeVarDeclaration)+>

<IELEMENTVarDeclarationEMPTY><!ATTLISTVar
DeclarationNameCDATA#REQUIREDTypeCDAT
A#REQUIRED

ArraySize CDATA #IMPLIED
InitialValue CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT SubrangeVarDeclaration (Subrange+) >
<IATTLIST SubrangeVarDeclaration

Name CDATA #REQUIRED

Type (SINTJINT|DINTJLINTJUSINTJUINTJUDINT]JULINT) #REQUIRED
InitialvValue CDATA #IMPLIED

RAIGHT EARDTDTENBER UKL (EERANERT) EMNBUNERBESE,
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Tableau A.3 — DataType des éléments de DTD (1 de 3)

Elément Syntaxe textuelle Explication
attributs (CEI 61131-3, Annexe B) P
DataType Voir CEl 61131-3
Name data_type_name
Comment -— Un commentaire conforme a la CEl 61131-3 sans les
délimiteurs (* et *)

Identification

Informations pour la récupération de base de données

Standard

Norme de référence principale au format numéro-partie-
paragraphe

Classification

Code de classification tel que défini dans la norme de référence

ApplicationDomain

Domaine d'application tel que défini dans la norme de référence

Function Fonction de cet élément telle que définie dans
la norme de référence
Type Type d'élément (par exemple, type d’équipement)

tel que défini dans la norme de référence

Description

Expression descriptive telle que définie dans la norme de
référence

Versionlnfo

Eventuellement I'une parmi plusieurs entrées:
Premiéere entrée — Version la plus récente
Deuxiéme entrée — Version publiée juste précédemment
Derniere entrée — Premiere version publiée

Organization

L'organisation fournissant cet élément bibliotheque

Version chiffre [chiffre] *.~ L'identification de la version pour
chiffre [chiffre] [lettre] |cetélément bibliotheque
Author -- L'auteur de cet élément bibliotheque
Date date_literal ["-" daytime] |La date de publication de cette
version
Remarks - Commentaires relatifs a cette version
ASN1Tag Etiquette ASN.1 selon I''SO/CEI 8824
Class Classe d'étiquette ASN.1 selon I'lSO/CEI 8824
Number Numéro d'étiquette ASN.1 selon I'lSO/CEI 8824

Compilerlinfo

Informations destinées et relatives aux compilateurs utilisés
avec cette classe

header

Informations d'en-téte telles que paquet, importations, etc.

classdef

Les informations de définition de classe telles que la
superclasse et les interfaces mises en ceuvre. S'il n'en est
donné aucune, une superclasse abstraite par défaut est
utilisée.
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RA3 DIDTEMIEIELE (11, H3D)

Elé_ment Syntaxe textuelle Explication
attributs (CEI 61131-3, Annexe B)
DataType Voir CEl 61131-3
Name data_
Comment -- FBIEC61131-3RER, THDRA ()
Identification BIREMERES de d
Standard BEESHOIBINIESERE

Classification

SEMEPEXDEAE

ApplicationDomain

Function

SEEREXBIZTRAIIEE

Type

SEMERPEXHBEXEE (flinig&RER)

Description

SEEPEX R ERE

Versionlnfo

E
E—PFE-RIRE
B N%BE-RIN & Bk Z

Derniere entrée — Premiere version publiée

Organization

L'organisation fournis

Version chiffre [chif b EE T B B AR 45 #5711
chiffre [chiffre

Author IEEBIET B MEE

Date date_literal['-'daytimel ashr &< % %5 B &8

Remarks = EF X RANTR . version
ASN1Tag Etiquette ASN.1 selon 1"ISO/CEl 8824

Class Classe d"étiquette ASN.1 selon I7I1SO/CEIl 8824

Number 24
Compilerinfo -— | SR —EEANREZRNEXER

header -—— |B%EER, nE. A% ions

classdef —— | HEXEER, FINBEMLIAED, NRLE4AE, NERR

IR EB
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onnées

e de référe
SEFMERTE N SEE ¢ de référen

etc.

ers
(Sc
ien
tifi
al
nc.
su
bs
cri
pti
on
st
ec
hst

et.
co

b2

CEBMAZDYN MIYEMNY | HFHFDN® #ADNIDIHIZH



— 60 —

Tableau A.3 (2 de 3)

61499-2 © CEI:2012

Elément Syntaxe textuelle Explication
attributs (CEI 61131-3, Annexe B)
Compiler -- Eventuellement I'un des différents compilateurs utilisés avec
cette version
Language -- Le langage source du compilateur
Vendor - Le vendeur du compilateur
Product -- Le nom de produit du compilateur
Version -- La version du compilateur
DirectlyDerivedType Voir la CEIl 61131-3, Tableaux 12 et 14, point 1
BaseType elementary_type_name

InitialValue

constant (constante)

Comment

Un commentaire conforme a la CEl 61131-3 sans les délimiteurs (* et *)

EnumeratedType

Voir la CEl 61131-3, Tableaux 12 et 14, point 2

InitialValue

enumerated_value

Comment

Un commentaire conforme a la CEl 61131-3 sans les délimiteurs (* et *)

EnumeratedValue

Voir la CEIl 61131-3, Tableau 14, point 2

Name enumerated_value

Comment Un commentaire conforme a la CEl 61131-3 sans les délimiteurs (* et *)
SubrangeType -= Voir la CEIl 61131-3, Tableaux 12 et 14, point 3

BaseType integer_type_name

InitialValue

signed_integer

Comment Un commentaire conforme a la CElI 61131-3 sans les délimiteurs (* et *)
Subrange Voir la CEl 61131-3, Tableaux 12 et 14, point 3
LowerLimit sighed_integer
UpperLinmit sighed_integer
ArrayType Voir la CEl 61131-3, Tableaux 12 et 14, point 4
BaseType non_generic_type_name

InitialValues

array_initialization

StructuredType

Voir la CEl 61131-3, Tableaux 12, point 5 et 14, point 5 et point 6

VarDeclaration

Name structure_element_name
Type non_generic_type_name
ArraySize a

InitialValue

b
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Elément Sy
attributs (CEl 6

Compiler - AlRER S bR AN—EE AN R ERIFR 2 —
Language -- WIFBRIES ar
Vendor - RIFIRBY
Product - RIS mA R ar
Version -- YRIF 23k A

DirectlyDerivedType ZNIEC61131-3, FR12M14, F1= Jint
BaseType elementary_type_name
InitialValue
Comment FFRIEC61131-3RERE, THENMRA ()

EnumeratedType SIIEC61131-3, F12MM14, F2= Jint
InitialValue
Comment FFRIEC61131-3RERE, RHEDMRA ()

EnumeratedValue BNIEC61131-3, ®14, 2= nt
Name
Comment FFRIEC61131-3RERE, THENMRA ()

SubrangeType - ZN0IEC61131-3, FR12M14, H3= Jint
BaseType integer_type_name
InitialValue
Comment FFRIEC61131-3RERE, THENMRA ()

Subrange BIIEC61131-3, F®12M14, $F3= sint
LowerLimit signed_integer
UpperLimit sign

ArrayType ZIIEC61131-3, ®12M14, Faxm Jint
BaseType non_generic_type_name

InitialvValues

a

StructuredType SIIEC61131-3, +®12, HomMFE 145, HSRMEEOR t
VarDeclaration

Name structure_element_name

Type non_generic_type_name

ArraySize a

Initialvalue

b
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Tableau A.3 (3 de 3)

Elément Syntaxe textuelle Explication
Attributs (CEI 61131-3, Annexe B)
Comment Un commentaire conforme a la CEl 61131-3 sans les délimiteurs (* et *)

SubrangeVarDeclaration Voir la CEI 61131-3, 2.3.3.

Name structure_element_name

Type integer_type_name

Initialvalue signed_integer

Comment Un commentaire conforme a la CEI 61131-3 sans les délimiteurs (* et *)

La syntaxe de cet attribut lorsqu'il est présent doit étre conforme a I'expression syntaxique
(subrange {.- subrange}) | integer {." integer}
ou les non-terminaux subrange et integer sont tels que définis dans I'Annexe B de la CEl 61131-3.
Chaque terme de la seconde forme équivaut a la sous-plage 0. .n-1, ot n est la valeur de I'élément
syntaxique integer correspondant. Si I'attribut est absent, le composant de structure n'est pas une
matrice définie de fagon anonyme.

La syntaxe de cet attribut est la syntaxe pour l'initialisation du type de variable correspondant tel que
défini dans en B.1.4.3 de la CEI 61131-3.

EXEMPLE L'exemple de type de donnée structuré ANALOG_CHANNEL_CONFIGURATIONI est exprimé

dans la CEI 61131-3, Tableau 14 comme suit:

TYPE ANALOG_CHANNEL_CONFIGURATIONI :
STRUCT
RANGE: ANALOG_SIGNAL_RANGE;
MIN_SCALE: ANALOG_DATA:= -4095;
MAX_SCALE: ANALOG_DATA:= 4095;
END_STRUCT;
END_TYPE
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£RA.3 31 HEI31)

Elément
Attributs

Comment

FEIEC61131-30FRE, FAH IR (+Hl+)

SubrangeVarDeclaration

EENIEC61131-3¢ 233,

Name

structure_element_name

Type

integer_type_name

Initialvalue

FAIEC61131-30ERE, FAHIRA ()

a IEMERIEETEHN

Hep FSEEMEHRIE
MR I ETRN

b IEEMREEERT

IR &iBAFRIA (subrange

LREEFTFEIEC61131-3MIMIRBREN . F M APHNEIAMEREFRT FEEHON-1, HAnE

B, MRZBUEREFE, NENAHFRESRE XA,

#IAMLIEC61131-389B.1.43E X BIEN E B AHIEX,

RIS 1 BB BUANALOG_CHANNEL_CONFIGURATIONIFEIEC61131-3R14FARRIN T -

TYPE ANALOG_CHANNEL_CONFIGURATIONI :
STRUCT
RANGE: ANALOG_SIGNAL_RANGE;
MIN_SCALE: ANALOG_DATA:= -4095;
MAX_SCALE: ANALOG_DATA:= 4095;
END_STRUCT;
END_TYPE
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Un document XML correspondant pourrait étre:

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE DataType SYSTEM
"DataType.dtd™ >
<DataType
Name=""ANALOG_CHANNEL_CONFIGURATIONI"
Comment="I1EC 61131-3, Table 14#5">
<ldentification
Function="Configuration Data"
Standard="61131-3-2.3.3.2"
ApplicationDomain="Any"
Classification="Data type"
Type="Analog"
Description="Table 14, #5"/>
<Versionlnfo
Organization="1EC SC65B/WG7/TF3"
Version="2_.0"
Author="JHC"
Date="2000-01-31"/>
<StructuredType>
<VarDeclaration Name=""SIGNAL_RANGE"
Type="ANALOG_SIGNAL_RANGE"/>
<VarDeclaration Name="MIN_SCALE"
Type="ANALOG_DATA"
Initialvalue="-4095"/>
<VarDeclaration Name=""MAX_SCALE"
Type=""ANALOG_DATA"
Initialvalue="4095"/>
</StructuredType>
</DataType>

A.3 DTD LibraryElement

Un document XML conforme a la DTD du Tableau A.4 représente un objet LibraryElement
comme décrit dans I'Annexe C de la CEI 61499-1. Les éléments racines possibles d'un tel
document sont FBType, AdapterType, ResourceType, DeviceType, System, et
SubappType, représentant respectivement les sous-classes concrétes FBTypeDeclaration,
AdapterTypeDeclaration, ResourceTypeDeclaration, DeviceTypeDeclaration,
SystemConfiguration et SubapplicationTypeDeclaration de la superclasse abstraite
LibraryElement. La superclasse DataTypeDeclaration est représentée séparément par la
DTD donnée a I'Article A.2.
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HHRZAIXMLXASRTLLZ

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE DataType SYSTEM
"DataType.dtd” >
<DataType
Name=""ANALOG_CHANNEL_CONFIGURATIONI"
Comment="1EC 61131-3, Table 14#5">
<ldentification
Function="Configuration Data"
Standard="61131-3-2.3.3.2"
ApplicationDomain="Any"
Classification="Data type"
Type="Analog"
Description="Table 14, #5"/>
<Versionlnfo
Organization="1EC SC65B/WG7/TF3"
Version="2_.0"
Author=""JHC"
Date="2000-01-31"/>
<StructuredType>
<VarDeclaration Name="SIGNAL_RANGE"
Type=""ANALOG_SIGNAL_RANGE"/>
<VarDeclaration Name="MIN_SCALE"
Type=""ANALOG_DATA"
InitialvValue="-4095"/>
<VarDeclaration Name="MAX_SCALE"
Type=""ANALOG_DATA"
InitialValue="4095"/>
</StructuredType>
</DataType>

FFERAARDIDBIXMLX AR —PMLibraryElement %R, NIEC61499-1MIMMHECHRPTAR, XiHXXA4T]
BERVAR TLZR EFBType. AdapterType. ResourceType. DeviceType. SystemFSubappType, 77t
B AR FZFBTypeDeclaration,

LibraryElement¥h R B3 HISystemConfigurationFlSubapplicationTypeDeclaration, DataTypeDeclaratio
ntBE 7 51 H
DTD donnée a I'Article A.2.
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Tableau A.4 — DTD des éléments de bibliothéque (1 de 5)

<?xml version="1.0" encoding="UTF-8"?>
<I-- Common elements -->
<IELEMENT Identification EMPTY>
<IATTLIST Ildentification

Standard CDATA #IMPLIED
Classification CDATA #IMPLIED
ApplicationDomain CDATA #IMPLIED
Function CDATA #IMPLIED

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<IELEMENT Versionlnfo EMPTY>
<IATTLIST Versionlnfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

Date CDATA #REQUIRED

Remarks CDATA #IMPLIED>

<IELEMENT CompileriInfo (Compiler*)>
<IATTLIST Compilerlinfo

header CDATA #IMPLIED

classdef CDATA #IMPLIED>

<VELEMENT Compiler EMPTY>
<IATTLIST Compiler

Language (Java | Cpp | C | Other) #REQUIRED
Vendor CDATA #REQUIRED

Product CDATA #REQUIRED

Version CDATA #REQUIRED>

<ITELEMENT FBNetwork
(FB*,EventConnections?,DataConnections?,AdapterConnections?)>

<IELEMENT FB (Parameter¥*)>
<IATTLIST FB

Name CDATA #REQUIRED

Type CDATA #REQUIRED
Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<IELEMENT EventConnections (Connection+)>

<IELEMENT DataConnections (Connection+)>
<IELEMENT AdapterConnections (Connection+)>
<IELEMENT Connection EMPTY>
<IATTLIST Connection

Source CDATA #REQUIRED

Destination CDATA #REQUIRED

Comment CDATA #IMPLIED

dx1 CDATA #IMPLIED

dx2 CDATA #IMPLIED

dy CDATA #IMPLIED
>

<!-- FBType elements -->
<IELEMENT FBType
(ldentification?,Versionlnfo+,CompilerInfo?, InterfacelList,
(BasicFB | FBNetwork)?, Service?) >
<IATTLIST FBType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED
>
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TableauA.4 DTDdesélémentsdebibliothéque(1de5)

<?xmlversion="1.0"encoding="UTF-8"?><|- @Bt & -—>
<IELEMENTIdentificationEMPTY><!ATTLISTIdentification
StandardCDATA#IMPLIED

Classification CDATA #IMPLIED
ApplicationDomain CDATA #IMPLIED
Function CDATA #IMPLIED

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<IELEMENT Versionlnfo EMPTY>
<IATTLIST Versioninfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

Date CDATA #REQUIRED

Remarks CDATA #IMPLIED>

<IELEMENT Compilerinfo (Compiler*)>
<IATTLIST Compilerinfo

<IELEMENTCompilerEMPTY><IATTLIST4%1¥28185 (JavaCppCH
ftl) #REQUIRED

Vendor CDATA #REQUIRED
Product CDATA #REQUIRED
Version CDATA #REQUIRED>

Connections?,AdapterConnections?)>

<IELEMENTFB(Parameter*)><!IATTLISTF
BRFRCDATA#REQUIREDZEEICDATA#R
EQUIRED

Comment CDATA #IMPLIED
X CDATA #IMPLIED
y CDATA #IMPLIED>

<IELEMENTDataConnections(Connection+)><!ELEMENTAdapter
Connections(Connection+)><!ELEMENTConnectionEMPTY><!AT
TLISTConnectionSourceCDATA#REQUIREDDestinationCDATA#
REQUIRED

TEIECDATAH#IMPLIEDdX1CDATA#I
MPLIEDdx2CDATA#IMPLIEDdyCD
ATA#IMPLIED>

<I-FBTypest&--><!ELEMENTFBType(Identification? VersionInfo+ CompilerInfo? Inter
faceList (BasicFBFBNetwork)? Service?)><!ATTLISTFBTypeNameCDATA#REQUIRED

Comment CDATA #IMPLIED
>
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Tableau A.4 (2 de 5)

<IELEMENT InterfacelList
(Eventlnputs?,EventOutputs?, InputVars?,0utputvVars?,
Sockets?, Plugs?)>

<IELEMENT Eventlnputs (Event+)>

<IELEMENT EventOutputs (Event+)>

<IELEMENT InputVars (VarDeclaration+)>

<IELEMENT OutputVars (VarDeclaration+)>

<IELEMENT Sockets (AdapterDeclaration+)>

<IELEMENT Plugs (AdapterDeclaration+)>

<IELEMENT Event (With*)>
<IATTLIST Event

Name CDATA #REQUIRED
Type CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT With EMPTY>
<IATTLIST With
Var CDATA #REQUIRED>

<IELEMENT VarDeclaration EMPTY>
<VTATTLIST VarDeclaration

Name CDATA #REQUIRED

Type CDATA #REQUIRED

ArraySize CDATA #IMPLIED
InitialvValue CDATA #IMPLIED
Comment CDATA #IMPLIED>

<IELEMENT AdapterDeclaration (Parameter*)>
<IATTLIST AdapterDeclaration

Name CDATA #REQUIRED

Type CDATA #REQUIRED

Comment CDATA #IMPLIED

x CDATA #IMPLIED

y CDATA #IMPLIED>

<IELEMENT BasicFB (InternalVars?,ECC?,Algorithm*)>
<IELEMENT InternalVars (VarDeclaration+)>
<IELEMENT ECC (ECState+,ECTransition+)>

<IELEMENT ECState (ECAction*)>
<IATTLIST ECState

Name CDATA #REQUIRED

Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<IELEMENT ECTransition EMPTY>
<IATTLIST ECTransition

Source CDATA #REQUIRED
Destination CDATA #REQUIRED
Condition CDATA #REQUIRED
Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<IELEMENT ECAction EMPTY>
<IATTLIST ECAction
Algorithm CDATA #IMPLIED
Output CDATA #IMPLIED>

<IELEMENT Algorithm (VarDeclaration*, (FBD | ST | LD | Other))>
<IATTLIST Algorithm

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT FBD (FB+,DataConnections)>
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TableauA.4(2de5)

<IELEMENTInterfacelList(EventInputs? EventOutputs? InputVars? OutputVar
s? Sockets? Plugs?)><!ELEMENTEventInputs(Event+)><!ELEMENTEventOutp
uts(Event+)><IELEMENTInputVars(VarDeclaration+)><!ELEMENTOutputVars
(VarDeclaration+)><lELEMENTSockets(AdapterDeclaration+)><!ELEMENTPlu
gs(AdapterDeclaration+)>

<IELEMENTEvent(With«)><!ATTLIST
Fr B MCDATA#REQUIRED

D>

<IELEMENTWithEMPTY><!ATTLI
STWithVarCDATA#REQUIRED>

<IELEMENTVarDeclarationEMPTY><!ATTLISTV
arDeclarationNameCDATA#REQUIREDTypeCD
ATA#REQUIRED

ArraySize CDATA #IMPLIED

<IELEMENTAdapterDeclaration(Parameter+)><!ATTLISTAdapter
DeclarationNameCDATA#REQUIREDTypeCDATA#REQUIRED

Comment CDATA #IMPLIED
x CDATA #IMPLIED
y CDATA #IMPLIED>

<IELEMENT BasicFB (InternalVars?,ECC?,Algorithm*)>
<IELEMENT InternalVars (VarDeclaration+)>
<IELEMENT ECC (ECState+,ECTransition+)>

<IELEMENT ECState (ECAction*)>
<IATTLIST ECState

Name CDATA #REQUIRED

Comment CDATA #IMPLIED

x CDATA #IMPLIED

y CDATA #IMPLIED>

<IELEMENT ECTransition EMPTY>
<IATTLIST ECTransition

Source CDATA #REQUIRED
Destination CDATA #REQUIRED
Condition CDATA #REQUIRED
Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<IELEMENT ECAction EMPTY>
<IATTLIST ECAction

<IELEMENTE % (VarDeclaration* (FBDSTLDOther))><!ATTLISTE 72 Z #RCDATA#REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT FBD (FB+,DataConnections)>
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Tableau A.4 (3 de 5)

<IELEMENT ST (#PCDATA)>
<IATTLIST ST
Text CDATA #IMPLIED >

<IELEMENT LD (Rung+)>
<IELEMENT Rung (#PCDATA)>
<IATTLIST Rung

Output CDATA #REQUIRED
Expression CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Other (#PCDATA)>
<IATTLIST Other
Language CDATA #REQUIRED >

<IELEMENT Service (ServiceSequence+)>
<IATTLIST Service
Rightlnterface CDATA #REQUIRED
LeftInterface CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT ServiceSequence (ServiceTransaction*)>
<IATTLIST ServiceSequence

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT ServiceTransaction (InputPrimitive?, OutputPrimitive*)>

<IELEMENT InputPrimitive EMPTY>

<IATTLIST InputPrimitive
Interface CDATA #REQUIRED
Event CDATA #REQUIRED
Parameters CDATA #IMPLIED>

<IELEMENT OutputPrimitive EMPTY>
<IATTLIST OutputPrimitive
Interface CDATA #REQUIRED
Event CDATA #REQUIRED
Parameters CDATA #IMPLIED>

<!-- AdapterType elements -->
<IELEMENT AdapterType

(ldentification?,Versionlnfo+,CompileriInfo?, InterfacelList,Service?)>
<IATTLIST AdapterType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<I-- ResourceType elements -->
<IELEMENT ResourceType (ldentification?,Versionlnfo+, Compilerinfo?,
FBTypeName*, VarDeclaration*, FBNetwork?)>
<ITATTLIST ResourceType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT FBTypeName EMPTY>
<IATTLIST FBTypeName
Name CDATA #REQUIRED>
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TableauA.4 (3%E5)

<IELEMENT ST (#PCDATA)>

<IELEMENTLD(Rung+)><IELEMENTRu
ng(#PCDATA)><IATTLIST#B£R 5 HHCD
ATA#REQUIRED

<IELEMENTEfth (#PCDATA)><!ATTLISTE
i = CDATA#REQUIRED>

<IELEMENT Service (ServiceSequence+)>
<IATTLIST Service
RightInterface CDATA #REQUIRED
LeftInterface CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT ServiceSequence (ServiceTransaction*)>
<IATTLIST ServiceSequence

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT ServiceTransaction (InputPrimitive?, OutputPrimitive*)>

<IELEMENT InputPrimitive EMPTY>

<IATTLIST InputPrimitive
Interface CDATA #REQUIRED
Event CDATA #REQUIRED
Parameters CDATA #IMPLIED>

<IELEMENT OutputPrimitive EMPTY>
<IATTLIST OutputPrimitive
Interface CDATA #REQUIRED

<I-AdapterTypestZ&--><|ELEMENTAdapterType(ldentification? Versioninfo+ CompilerInfo? Interfac
eList Service?)><!ATTLISTAdapterTypeNameCDATA#REQUIRED

<I-ResourceTypest & -—><IELEMENTResourceType(ldentification? Versioninfo+ Compilerinfo? FBTyp
eNamex VarDeclaration* FBNetwork?)><!ATTLISTResourceTypeNameCDATA#REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT FBTypeName EMPTY>
<IATTLIST FBTypeName
Name CDATA #REQUIRED>
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Tableau A.4 (4 de 5)

<I-- DeviceType elements -->

<IELEMENT DeviceType (ldentification?,Versionlnfo+, Compilerlinfo?,
VarDeclaration*, ResourceTypeName*, Resource*, FBNetwork?)>
<IATTLIST DeviceType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT ResourceTypeName EMPTY>
<ITATTLIST ResourceTypeName
Name CDATA #REQUIRED >

<IELEMENT Resource (Parameter*,FBNetwork?)>
<IATTLIST Resource

Name CDATA #REQUIRED

Type CDATA #REQUIRED

Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<l-- System elements -->
<IELEMENT System (ldentification?, Versionlnfo+, Compilerinfo?,
Application*, Device+, Mapping*, Segment*, Link*)>
<ITATTLIST System
Name CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Application (SubAppNetwork)>
<IATTLIST Application

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT Mapping EMPTY>
<IATTLIST Mapping

From CDATA #REQUIRED

To CDATA #REQUIRED>

<IELEMENT Device (Parameter*,Resource*,FBNetwork?)>
<IATTLIST Device

Name CDATA #REQUIRED

Type CDATA #REQUIRED

Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>
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<!-DeviceTypeelements——><!ELEMENTDeviceType(ldentification? VersionInfo+ Compilerinfo? Va
rDeclaration* ResourceTypeName* Resource* FBNetwork?)><!ATTLISTDeviceTypeNameCDATA#R
EQUIRED

Comment CDATA #IMPLIED>
<IELEMENT ResourceTypeName EMPTY>

<IELEMENTResource(Parameters FBNetwork?)><!ATTLISTR R
FRCDATA#REQUIREDZE B! CDATA#REQUIRED

Comment CDATA #IMPLIED

<!-Systemelements—-—><!ELEMENTSystem(Identification? VersionInfo+ Compilerinfo? Applica
tion* Device+ Mapping* Segmentx Link*)><IATTLISTSystemNameCDATA#REQUIRED

<IELEMENTRZ FB#2 % (SubAppNetwork)><!ATTLISTRZ 7
FF & ¥FCDATA#REQUIRED

<IELEMENTMappingEMPTY><IATTLI
STMappingfromCDATA#REQUIRED

<IELEMENTDevice(Parameterx Resource* FBNetwork?)><!ATTLISTI& & & #RC
DATA#REQUIREDZEE!CDATA#REQUIRED

Comment CDATA #IMPLIED
X CDATA #IMPLIED
y CDATA #IMPLIED>
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Tableau A.4 (5 de 5)

<l-—- SubAppType elements -->
<IELEMENT SubAppType
(ldentification?,Versionlnfo+,Compilerinfo?,SubApplnterfacelList,
SubAppNetwork?)>
<IATTLIST SubAppType

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT SubApplnterfaceList
(SubAppEventinputs?,SubAppEventOutputs?, InputVars?,OutputVars?)>
<IELEMENT SubAppEventlnputs (SubAppEvent+)>

<IELEMENT SubAppEventOutputs (SubAppEvent+)>

<IELEMENT SubAppEvent EMPTY>
<IATTLIST SubAppEvent

Name CDATA #REQUIRED

Type CDATA #IMPLIED

Comment CDATA #IMPLIED>

<IELEMENT SubAppNetwork
(SubApp*,FB*,EventConnections?,DataConnections?, AdapterConnections?)>

<IELEMENT SubApp EMPTY>
<ITATTLIST SubApp

Name CDATA #REQUIRED
Type CDATA #REQUIRED
Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED>

<I-- Network elements -->
<IELEMENT SegmentType (ldentification?,Versionlnfo+, Compilerinfo?,
VarDeclaration*)>
<ITATTLIST SegmentType
Name CDATA #REQUIRED
Comment CDATA #IMPLIED >

<IELEMENT Segment (Parameter*)>
<ITATTLIST Segment

Name CDATA #REQUIRED

Type CDATA #REQUIRED

Comment CDATA #IMPLIED

X CDATA #IMPLIED

y CDATA #IMPLIED

dx1 CDATA #IMPLIED>

<IELEMENT Parameter EMPTY>
<IATTLIST Parameter
Name CDATA #REQUIRED
Value CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Link (Parameter®*)>
<IATTLIST Link
SegmentName CDATA #REQUIRED
CommResource CDATA #REQUIRED
Comment CDATA #IMPLIED >

Le Tableau A.5 donne des explications de certains des éléments de la DTD ci-dessus et (le

cas échéant) les références a la syntaxe formelle pour leurs attributs.
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<I-SubAppTypest & -—><IELEMENTSubAppType(Identification? VersionInfo+ Compilerinfo? Su
bApplInterfacelist SubAppNetwork?)><!ATTLISTSubAppTypeNameCDATA#REQUIRED

Comment CDATA #IMPLIED>

<IELEMENT SubApplnterfacelList
(SubAppEventlinputs?,SubAppEventOutputs?, InputVars?,0utputvVars?)>
<ITELEMENT SubAppEventinputs (SubAppEvent+)>

<IELEMENT SubAppEventOutputs (SubAppEvent+)>

<IELEMENT SubAppEvent EMPTY>
<IATTLIST SubAppEvent

Name CDATA #REQUIRED

Type CDATA #IMPLIED

Comment CDATA #IMPLIED>

tions?,DataConnections?, AdapterConnections?)>

<IELEMENTSUbApPPEMPTY><IATTLI
STSubAppNameCDATA#REQUIRE
DTypeCDATA#REQUIRED

Comment CDATA #IMPLIED

<I-ML T & --></ELEMENTSegmentType(ldentification? VersionInfo+ Compilerinfo? VarDeclaratio
n*)><IATTLISTSegmentTypeNameCDATA#REQUIRED

<IELEMENTER (B%k+) ><IATTLISTERRZ FRCDA
TA#REQUIREDZE R CDATA#REQUIRED

Comment CDATA #IMPLIED
X CDATA #IMPLIED

<IELEMENTParameterEMPTY><IATTLIS
TE2$Z FRCDATA#REQUIRED

Value CDATA #REQUIRED
Comment CDATA #IMPLIED>

<IELEMENT Link (Parameter*)>
<IATTLIST Link
SegmentName CDATA #REQUIRED
CommResource CDATA #REQUIRED

LeTableauA.5donnedesexplicationsdecertainsdesélémentsdelaDTDci-dessuset(lecaséchéant)lesréféren

cesalasyntaxeformellepourleursi@ %,
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Tableau A.5 — LibraryElement éléments de DTD (1 de 6)

Elément
attributs

Syntaxe Explication
(CEI 61499-1, Annexe B)

Identification

Versionlnfo

Compilerinfo

Voir Tableau A.3

Compiler
FBNetwork Un réseau de bloc fonctionnel tel que défini dans la
CEIl 61499-1.
FB Une instance de bloc fonctionnel telle que définie dans la
CEIl 61499-1.
Name fb_instance_name
Type fb_type_name
Comment Un commentaire conforme a la CEIl 61131-3
sans les délimiteurs (* et *)
X,y Voir Annexe B.
Connection Une connexion d'événement, connexion de données ou
connexion d'adaptateur telle que définie dans la CEI 61499-1.
Source c)1
Destination c)

dx1l, dx2, dy

Voir Annexe B.

FBType Un type de bloc fonctionnel tel que décrit dans la CEl 61499-1.
Name fb_type_name
Comment Un commentaire conforme a la CEl 61131 sans les délimiteurs
(et™)
Event Une déclaration d'une interface d'événement.
Name event_input_name d)
| event_output_name
Type event_type
Comment Un commentaire conforme a la CEl 61131-3 sans les délimiteurs
(*et®)
With Une déclaration d'une association entre un événement et une
variable.
var input_variable_name d)

| output_ variable _name

1 Voir la note en bas de tableau a la fin de ce tableau.
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Elément Syntaxe Explication
attributs (CEI 61499-1, Annexe B)
Identification
Versionlnfo IFRA3
Compilerinfo
Compiler
FBNetwork FRE X BYTHRELR P45
FB HRIE X HYTHRER 5L 151
CEIl 61499-1.
Name fb_instance_name
Type fb_t
Comment FBIEC61131-300FRE, FHDMRBRT (+Fl«)
X,y DUBBo
Connection [EC61499-1HE XM E M ER. HIEERNEREFERE,
Source c)1
Destination
dx1, dx2, dy DB 4B

FBType [EC61499-1 R RI—FINEER,
Name
Comment FRIECO1M3NIERE, REDRA
Event B EONER,
Name event_input_name d)
| event_output_name
Type
Comment RBIEC61131-389FR, FHRMRAT («Fl+)
With FREGHNTEZEXE,
me d)
name

1 BBRAERKENME.
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Tableau A.5 (2 de 6)

Elément
attributs

Syntaxe Explication
(CEI 61499-1, Annexe B)

VarDeclaration

Une déclaration de variable

Name input_variable_name e)l
| output_variable_name
| internal_variable_name

Type identifier

ArraySize f)

InitialValue

9)

Comment

Un commentaire conforme a la CEl 61131-3 sans les délimiteurs
(*et?*)

AdapterDeclaration

Une déclaration d'une interface de prise méale ou de prise femelle
d'un type de bloc fonctionnel.

Name plug_name | socket_name h)

Type adapter_type_name

Comment Un commentaire conforme a la CEl 61131-3

sans les délimiteurs (* et *)

X, ¥ Emplacement (voir Annexe B) de prise méle ou de prise femelle
dans le réseau de bloc fonctionnel interne d'un type de bloc
fonctionnel composite.

ECState Un état EC comme défini dans la CEI 61499-1.
Name ec_state_name |
Comment Un commentaire conforme a la CEl 61131-3 sans les délimiteurs
(*et*
X,y Voir Annexe B.

ECTransition

Une transition EC comme définie dans la CEIl 61499-1.

Source

ec_state_name

Destination

ec_state_name

Condition ec_transition_condition
X,y Voir Annexe B.
ECAction Une action EC comme défini dans la CEIl 61499-1.
Algorithm algorithm_name
Output event_output_name
Algorithm Un algorithme dans un langage spécifié a)
Name algorithm_name
Comment Un commentaire conforme a la CEIl 61131-3 sans les délimiteurs
(*et¥)
ST Un algorithme dans le langage ST de la CEI 61131-3.
Contenu d’algorithme dans la syntaxe d'un
Text statement_list selon la CEl 61131-3, )
Annexe B.

1 Voir la note en bas de tableau a la fin de ce tableau.
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LKA5 (61 HEI21)

Elément Syntaxe ation
attributs (CEI 61499-1, Ann
VarDeclaration TE/EA
Name input_variable_name e)l
| output_variable_name
| internal_variable_name
Type identifier
ArraySize f)
InitialValue
Comment RBIEC61131-389FR, FHRMRAT («Fl+)
AdapterDeclaration IHREIRF BYAVHE L SR RE R IRV AR B,
Name plug_name | socket_name h)
Type adap
Comment FBIEC61131-300FRE, FHDMBRT (+Fl«)
X, Yy R IEREE S S TAE R LRI EBTHEEIRME I E (WHIRB)
ECState IEC61499-1HE X BECIKKZ,
Name
Comment FBIEC61131-300FRE, FHDMBRT (+Fl«)
X, Y D B 44Bo

ECTransition

IEC61499-1HE X HIECH IR,

Source

ec_state_name

Destination

ec_state_name

Condition ec_transition_condi

X,y TLR B,
ECAction IEC61499-1HE X HECEHTE,

Algorithm algorithm_name

Output
Algorithm BEIBENE Za)

Name

Comment FBIEC61131-30FRE, FHOMRA («fl+)
ST IEC61131-3MISTIES B ko

1 BBRAERKENME,

TFEIEC61131-3MI RBAIstatement_LlistiE &
HEERNR.
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Tableau A.5 (3 de 6) 3 &®AS5 (31, #H61) Sﬁ
g tifi
Elément Syntaxe Explication 3 Elément al
attributs (CEI 61499-1, Annexe B) % attributs (CEl 614 nc.
[ g S Su
Rung Un échelon d'un algorithme en langage LD. § Rung LDIES B AR, bs
Output b) 1 E Output pcartli
Expression Voir b) et ) gr' Expression DLb)#01) S:
3 - — - y
Other Un algorithme dans un langage autre que FBD, ST ou LD, . 8 Other FBD. STELDLSMBEEHHNEZ, . Egt
Language Le nom du langage de programmation a) f Language RIZIE S BIRR ;‘i
Text Contenu de I'algorithme dans la syntaxe Voir @ et 1) 5 Text ARREEEXBE LR ENS Wa)F. ©
définie pour le langage spécifique ’ :_,(3 ;‘;
6. s =+ -
Service Une déclaration d'un service selon la CEl 61499-1 2 Service FFEIEC61499-1RIARSS =R A
O A
Rightlnterface service_interface_name = RightlInterface service_interface_name BR
o De
LeftInterface service_interface_name ‘é’ LeftInterface service_ m
o N 4 = A o
Comment Un commentaire conforme a la CEl 61131-3 § Comment RBIEC61131-38ERE, FHRMRFA (+Hl+) 5]
sans les délimiteurs (* et *) E ig
>
ServiceSequence Une déclaration d'une séquence de service selon la CEIl 61499-1 é ServiceSequence IRIBIEC61499-1EFAARSS IR Ij
0
Name sequence_name & Name sequ )
@ e ST 4 = A
Comment Un commentaire conforme a la CEl 61131-3 g Comment RBIEC61131-38ERE, FHAMRF (+H+) am
sans les délimiteurs (* et *) 3 ‘;AS
Q.
InputPrimitive Une primitive de service input selon la CEI 61499-1 % InputPrimitive fFAIEC61499- 1RV NARSIRIE zg'
=
Interface service_interface_name % Interface service_interface_name ”:F
o
Event (([plug_name "."] event_input_name) ] Event (([plug_name *_."] event_input_name) 20
| (socket_name "." event_output_name)) z | (socket_name "." event_output_nhame)) g
[I+I I I_I] If.) [I+I I I_I] 11
Parameters input_variable_name {"," input_variable_name} g Parameters in e} A
- 27
OutputPrimitive Une primitive de service output selon la CEl 61499-1 E OutputPrimitive FFEIEC61499- 1M ARS RiE =]
< "F
Interface service_interface_name %‘T Interface service_interface_name =
Event ("NULL" i Event ("NULL" x
| (Iplug_name * . ':_| event_output_name) g I (Iplug_name * - :! event_output_name) %
| (socket_name event_input_name)) z | (socket_name *." event_input_name)) ¥
[I+I I I_I] 3 [I+I I I_I 53
= p—
Parameters output_variable name {"," output_variable_ name} ; Parameters ou %
AdapterType Une déclaration d'un type d'interface d'adaptateur selon la 3 AdapterType EECEREORENAR, RIE 8
CEIl 61499-1 3 CEl 61499-1 14
3 b2)
Name adapter_type_name 8 Name %
2 = ian o
Comment Un commentaire conforme a la CEl 61131 -3 sans les délimiteurs S Comment EIEC61131-30VER, FAHIRE 3T
(et*) i En
7 pre———— By
ResourceType Une déclaration d'un type de ressource selon la CEl 61499-1 é ResourceType IRIBIEC61499-1FEPAZIREE! x
= =
Name resource_type_name S Name resou %
7y s ST 4 = A %IJ
Comment Un commentaire conforme a la CEl 61131-3 }'lg RBIEC61131-38ERE, FHAMRF (+Hl+) R
sans les délimiteurs (* et *) 3
1 Voir la note en bas de tableau a la fin de ce tableau. g 1 EBRARKKENEE,
S
8
2
S
g
s
>0
g
)
=
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Tableau A.5 (4 de 6)
Elément Syntaxe Explication
attributs (CEI 61499-1, Annexe B)
FBTypeName Le nom d'un type de bloc fonctionnel pris en charge par toutes
les instances d'un type de ressource
Name fb_type_name
DeviceType Une déclaration d'un type d’équipement selon la CEI 61499-1
Name device_type_name
Comment Un commentaire conforme a la CEIl 61131-3

sans les délimiteurs (* et *)

ResourceTypeName |Le nom d'un type de ressource pris en charge par toutes les

instances d'un type d’équipement

Name resource_type_name
Resource Une instance de ressource présente dans toutes les instances
d'un type d’équipement
Name resource_instance_name
Type resource_type_name
Comment Un commentaire conforme a la CEIl 61131-3
sans les délimiteurs (* et *)
Systeme Une déclaration d'une configuration de systeme selon la
CEl 61499-1
Name system_name
Comment Un commentaire conforme a la CEIl 61131-3, 2.1.5

sans les délimiteurs (* et *)

Applicatio

n Une déclaration d'une application selon la CEl 61499-1

Name application_name
Comment Un commentaire conforme a la CEIl 61131 -3 sans les délimiteurs
Cet*)
Mapping Mapping d'une instance de bloc fonctionnel issue d'une application avec une
instance de bloc fonctionnel dans une ressource.

From fb_instance_reference |Nom d'instance de bloc fonctionnel
hiérarchique dans son application. Par
exemple: APP1.SUBAPP2.FB2.

To fb_resource_reference |Nom d'instance de bloc fonctionnel
hiérarchique dans le systeme physique
(voir D) 1.

1 Voir la note en bas de tableau a la fin de ce tableau.
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Elément
attributs
FBTypeName RIREBBFRA LHIZIFNTHRER LR A Z IR
Name

DeviceType

FTAIEC61499- 1M R L BIERR

Name devi

Comment TFAIEC61131-30ER, FEDRFAT (<Flx)
ResourceTypeName |IREBXBWAAELFIZIFNZRIERNZIT

Name
Resource —FQ B XA IPR A L P EFEE B RS

Name resource_instance_name

Type resou

Comment TFEIEC61131-30ER, FEDRFAT (<Flx)
Systeéme RARCENAEPRE

CEl 61499-1
Name
Comment FFAIEC61131-30 2.1.589FR, FAHIMRA (F+)

Application FIAIEC61499-1HIN FAAEA
Name
Comment fFARIEC61131-3R0FRE, FHOMRAT
Mapping |RBNBEZFINEEREG S HIRERNINEERE GRS,
From fb_instance_reference |ENABREFFHDERINERIGILIT, F
9. APP1.SUBAPP2.FB2,
To fb_resource_reference |YERZFNDEINERLGIRIT (L))
) 1.

1 RERAERKENME,
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Tableau A.5 (5 de 6)

Elément Syntaxe Explication
attributs (CEI 61499-1, Annexe B)
Device Une déclaration d'une configuration d’équipement selon la
CEl 61499-1
Name device_instance_name
Type device_type_name
Comment Un commentaire conforme a la CEIl 61131-3
sans les délimiteurs (* et *)
SubAppType Une déclaration d'un type de sous-application selon la
CEl 61499-1
Name subapp_type_name
Comment Un commentaire conforme a la CEIl 61131-3 sans les délimiteurs
et>)
SubAppEvent Une déclaration d'une interface d'événement
d'un type sous-application.
Name event_input_name D
| event_output_name
Type event_type
Comment Un commentaire conforme a la CEl 61131-3
sans les délimiteurs (* et *)
SubApp Une instance de sous-application comme
défini dans la CEl 61499-1.
Name subapp_instance_name
Type subapp_type_name
Comment Un commentaire conforme a la CEIl 61131-3
sans les délimiteurs (* et *)
X,y Voir Annexe B.
SegmentType Une déclaration d'un type segment selon la CEI 61499-1
Name segment_type_name
Comment Un commentaire conforme a la CEl 61131-3
sans les délimiteurs (* et *)
Segment Un segment d'un réseau de communication
Name identifier
Type identifier
Comment Un commentaire conforme a la CEIl 61131-3
sans les délimiteurs (* et *)
X, Yy, dx1 Voir Annexe B.
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Elément
attributs
Device wERERARA
CEl 61499-1

Name device_instance_name

Type devi

Comment RBIEC61131-309FR, FHRMRAT («Fl+)
SubAppType R

CEIl 61499-1

Name

Comment FFRIEC61131-300FR, REDRFT
SubAppEvent FHAEFREENEHEONSR,

Name event_input_name D

| event_output_name

Type eve

Comment RBIEC61131-389FR, FHRMRAT («Fl+)
SubApp IEC61499-1HE XN FNRAERF LA,

Name subapp_instance_name

Type subapp_

Comment FBIEC61131-300FRE, FHDMBRT (+Fl«)

X, Y DL B4 Bo
SegmentType TRIBIEC61499-1FREREL KA

Name segm

Comment FBIEC61131-300FRE, FHDMBRT (+Fl«)
Segment BEMEN—E 2

Name identifier

Type iden

Comment FBIEC61131-300FRE, FHDMBRT (+Fl«)

X, Yy, dxi DLH 4B,
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Tableau A.5 (6 de 6)

Elément Syntaxe

attributs (CEI 61499-1, Annexe B) Explication

Link Une liaison entre un élément Segment et un élément Device

CommResource resource_hierarchy K)

SegmentName identifier Le segment devant étre lié

Comment Un commentaire conforme a la CEl 61131-3
sans les délimiteurs (* et *)

Parameter

Un paramétre d'un élément. Par exemple: un élément Segment
ou Link

Name identifier

Value Une chaine de caractéres en un format approprié pour exprimer

la valeur du paramétre associé.

Comment Un commentaire conforme a la CEl 61131 -3
sans les délimiteurs (* et *)

a)

b)

c)

d)

e)

f)

9)

h)

La spécification d'algorithmes en des langages autres que FBD, ST et LD ne releve pas du domaine
d'application de la présente Partie de la CEI 61499.

Sachant que les langages FBD et ST sont disponibles pour la spécification d'algorithmes complexes, il
est recommandé que l'usage du langage LD dans le contexte de la présente norme soit limité aux
échelons accomplissant [I'évaluation des énoncés d'affectation de la forme <output>:=
<expression>. Pour la portabilité entre outils logiciels, il est en outre recommandé que I'élément XML
Expression ait la simple syntaxe textuelle d'opérateur postfixé suivante avec des termes séparés par
des espaces (whitespace_separated):

expression::= and_expression
and_expression::= (variable_name ["!"]) | or_expression
| and_expression and_expression "&"
or_expression::= and_expression | or_expression or_expression "|*

Voir EXEMPLE 1 & I'Article C.1pour une illustration de cet usage recommandé.

Selon le contexte, il convient qu'un élément Source ou Destination corresponde a la syntaxe de
I'élément respectif dans I'une des productions event_conn, data_conn, adapter_conn,
subapp_event_conn, subapp_data_conn, config_event_conn,
config_data_conn, config_adapter_conn, devtype_event_conn,
devtype_data_conn, oudevtype_adapter_conn données dans I'Annexe B de la CEl 61499-
1.

Les productions event_input_name et input_variable_name s'appliquent lorsque I'élément
Event est partie intégrante d'un élément Eventlnputs, alors que event_output_name et
output_variable_name s'appliquent lorsqu'il est partie intégrante d'un élément EventOutputs.

Les productions input_variable_name, output_variable_name et
internal_variable_name s'appliquent lorsque I'élément VarDeclaration associé est
respectivement partie intégrante d'un élément InputVars, OutputVars ou InternalVars.

La syntaxe de cet élément lorsqu'il est présent doit étre conforme a I'expression syntaxique
(subrange {.- subrange}) | integer {." integer}
ou les non-terminaux subrange et integer sont tels que définis dans I'Annexe B de la CEl 61131-3.
Chaque terme de la seconde forme équivaut a la sous-plage 0. .n-1, ot n est la valeur de I'élément
syntaxique integer correspondant. Si I'élément est absent, la variable n'est pas une matrice de type
anonyme, bien qu'elle puisse encore étre une instance d'un type array (matrice) défini antérieurement.

La syntaxe de cet élément est la syntaxe pour l'initialisation du type de variable correspondant tel que
défini dans I'Annexe B de la CEI 61131-3.

Les productions plug_name et socket_name s'appliquent lorsque I'élément
AdapterDeclaration associé est respectivement partie intégrante d'un élément Plugs ou
Sockets.

Les productions event_input_name et event_output_name s'appliquent lorsque I'élément
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k)

SubAppEvent est respectivement partie intégrante d'un élément SubAppEventlinputs ou
SubAppEventOutputs.

Cet élément peut montrer une hiérarchie compléte nom d'équipement/ressource/FB (par exemple:
DEV1.RES2_.FB2); une hiérarchie équipement/ressource (par exemple: DEV1.RES?2); ou (dans le cas
ou I'’équipement lui-méme est une seule ressource) simplement un nom d’équipement (par exemple:
DEV1). Dans les deux derniers cas, l'instance FB doit avoir le méme nom que dans Il'application. Par
exemple: si la source est APP1.FB3, le mapping résultant doit étre faite respectivement avec
DEV1.RES2.FB3 et DEV1.FB3.

Cet attribut fait référence a la ressource de communication reliée au segment de réseau. |l peut montrer
une séquence compléte de nom équipement/ressource (par exemple: DEV1.RES2); ou (dans le cas ou
I’équipement lui-méme fournirait l'interface de communication) simplement un nom d’équipement (par
exemple: DEV1) .

Afin d’augmenter la lisibilité et de réduire la probabilité d’erreurs au cours du codage et de I'analyse
syntaxique des données, il est recommandé, pour ces éléments, d'utiliser des sections CDATA a la
place des attributs textuels.
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Annexe B
(informative)

Modéle de graphique

B.1 Systéme de coordonnées

La présente Annexe présente un modéle graphique simple qui permet la reconstitution
approchée de l'aspect graphique des réseaux de communication, réseaux de blocs
fonctionnels et des graphiques de contrdle d'exécution (les ECC) entre outils logiciels, en
utilisant les données définies pour les éléments FBNetwork, ECC, ResourceType,
DeviceType, SubAppType et System dans la DTD LibraryElement de I'Annexe A.

NOTE Le modéle graphique de la présente Annexe vise & permettre la transmission d'informations parmi des
outils logiciels avec une sémantique commune, mais l'exacte reproduction des graphiques peut ne pas étre
obtenue avec des outils ayant des algorithmes de présentation et de dessin différents.

Comme le sens principal du flot d'événements et de données dans le réseau de blocs
fonctionnels est de gauche a droite et, en second lieu, de haut en bas, le systéeme de
coordonnées du modele graphique a son origine (x=y=0) au coin supérieur gauche, les
valeurs de la coordonnée x augmentant de gauche a droite tandis que les valeurs de la
coordonnée y augmentent de haut en bas (voir Figure B.1).

Afin d'assurer une 'indépendance vis-a-vis des tailles de police et les résolutions d'affichage,
les coordonnées x et y sont toutes deux exprimées en multiples de 1 % de la hauteur de ligne
(désignée par h a la Figure B.1) utilisée pour la présentation des entrées et sorties de bloc
fonctionnel.

r))(
Yy

CTL 1 T
£ dx1 ? dy <
RELOAD -|LOAD LD W
UNLOAD -|UNLOAD UNLD INITINIT  INITOF INITO
SENSE RELD LD IND
—dx2=> —dxl—
ADVA [ ADV UNLD
‘ll_'l' ADVZ [ ADVZ RELD
T RETRET ADV
ADV_DONE [ ADV1_DONE ADVZ
ADVZ_DONE [ ADV2_DONE RET
RETRACTED -RETRACTED ] [
| DSEYLMY | o el
DSCYL_CTL COW-{COLD WO
WiI0 o WD o COL1—COLT WKPC —WKPCT
iF W0z oz nome ¥ > 0
—dxZ2 >
HOME MID
MID END
END

Figure B.1 — Modele de graphique

EXEMPLE Le coin supérieur gauche de l'instance DSCYL_CTL nommé CTL a la Figure B.1 est situé
approximativement a 10h unités du bord gauche du schéma et a 5h unités du haut du schéma; par conséquent, les
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Modele de graphique
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valeurs des attributs x et y du sous-élément FB correspondant dans un élément FBNetwork d'un document XML
défini conformément & I'une des DTD énumérées ci-dessus seraient respectivement 1 000 et 500.

B.2 Emplacement des éléments graphiques

L'emplacement d'une instance de bloc fonctionnel est déterminé par I'emplacement du coin
supérieur gauche de son contour graphique.

L'emplacement d'un état EC est déterminé par le point central du cadre de délimitation
contenant le nom d'état.

L'emplacement d'une condition de transition EC est déterminé par le point central du cadre de
délimitation invisible contenant la condition de transition.

NOTE Les cordonnées (X,y) peuvent étre utilisées dans la syntaxe de transfert des instances équipement et
ressource. Cependant, les outils logiciels qui utilisent par défaut les notations graphiques ou arborescentes ne
sont pas tenus d'utiliser ou de produire ces attributs.

B.3 Acheminement des connexions

A

Comme illustré a la Figure B.1, les connexions de données, connexions d'événements et
connexions d'adaptateurs peuvent étre dessinées comme un nombre impair de segments de
ligne selon les lignes directrices suivantes:

a) Lorsque la source de la connexion se situe a gauche de sa destination, la ligne peut étre
tracée sous la forme d'une seule ligne droite progressant du bord droit du bloc fonctionnel
qui fournit la source de la connexion jusqu'au bord gauche du bloc fonctionnel qui fournit
la destination de la connexion.

b) Lorsque la source de la connexion se situe a gauche de sa destination, la connexion peut
étre tracée sous la forme de trois segments de droite contigus progressant vers la droite
sur une distance dx1 du bord droit du bloc fonctionnel qui fournit la source de la
connexion; ensuite verticalement sur une distance appropriée pour progresser
horizontalement vers le bord gauche du bloc fonctionnel qui fournit la destination de la
connexion.

c) Lorsque la source de la connexion se situe a gauche ou a droite de sa destination, la
connexion peut étre tracée sous la forme de cinq segments de droite contigus progressant
vers la droite sur une distance dx1 du bord droit du bloc fonctionnel qui fournit la source
de la connexion; ensuite verticalement sur une distance dy; ensuite horizontalement
jusqu'a une coordonnée x a une distance dx2 a gauche du bord gauche du bloc
fonctionnel qui fournit la destination de la connexion; ensuite verticalement sur une
distance appropriée pour progresser horizontalement vers le bord gauche du bloc
fonctionnel qui fournit la destination de la connexion.

d) Les transitions EC sont tracées sous la forme de deux lignes droites allant de
I'emplacement de l'action EC source jusqu'a I'emplacement de la condition de transition
EC et ensuite jusqu'a I'emplacement de l'action EC de destination, les emplacements
étant comme défini a I'Article B.2. Les portions de ces lignes dans les limites des cadres
de délimitation des noms d'état EC et des conditions de transition sont cachées (voir
Figure B.2). Il est permis d'utiliser des pointes de fleches ou autres moyens pour indiquer
le sens des transitions.
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Figure B.2 — Exemple de tracé de graphiques ECC

B.4 Présentations par défaut

Les fournisseurs d'outils logiciels doivent spécifier les moyens employés pour obtenir les
présentations par défaut des ECC et des réseaux de blocs fonctionnels lorsque les
informations graphiques nécessaires ne sont pas données dans le document de transfert XML
de I'élément bibliothéque associé ou lorsque les informations fournies dans le document sont
incompatibles avec les algorithmes de dessin utilisés par I'outil spécifique.

NOTE Un exemple d'une telle incompatibilité est lorsqu'un outil logiciel utilise un algorithme différent pour
déterminer la largeur et la hauteur par rapport a l'algorithme employé par I'outil produisant le document, ce qui
peut induire des perturbations parmi les éléments comme le chevauchement de lignes de connexion avec des
contours d'éléments.
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B.5 Représentation graphique des configurations systemes

Une configuration systéme comme défini dans la CEl 61499-1, dont la représentation XML est
donnée dans la notation de I'élément System définie dans les Tableaux A.4 et A.5, peut étre
présentée dans le systéme de coordonnées défini a I'Article B.1, selon les régles suivantes:

a) Un équipement est représenté sous la forme d'un bloc généralement rectangulaire
contenant le nom de type de I'équipement, avec son nom d'instance placé en haut du
bloc. Les coordonnées (x,y) du centre du bloc sont données par les attributs x et y de
I'élément XML Device.

b) Un segment de réseau est représenté sous la forme d'un segment de ligne horizontale,
qui peut étre suffisamment épaisse verticalement pour contenir des informations textuelles
telles que le nom d'instance et le nom de type du segment et peut avoir d'autres
caractéristiques dépendant de la mise en ceuvre telles que des pointes de fleches.
L'origine et la longueur du segment de ligne d'une part et I'emplacement vertical du centre
de la ligne d'autre part sont respectivement donnés par les parameétres x, dx1 ety de
I'élément XML Segment.

c) Une liaison de réseau est représentée sous la forme d'un segment de ligne vertical allant
du centre d'un équipement (ou autre position dépendant de la mise en ceuvre) jusqu'a
I'axe central horizontal de la liaison de réseau correspondante. Des portions de la liaison
peuvent étre recouvertes par les représentations graphiques de segments et
d’équipements.
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Annexe C
(informative)

Exemples

C.1 Types de bloc fonctionnel de base

EXEMPLE 1 Un type de bloc fonctionnel de base contenant un algorithme Ladder Diagram (LD «diagramme a

contacts») selon la NOTE 2 du Tableau A.5 pourrait étre exprimé sous la forme textuelle suivante.

FUNCTION_BLOCK LD_TEST (* Exemple d"algorithme en LD *)
EVENT_INPUT
REQ WITH A, B, C, D, E, F, G, H;
END_EVENT
EVENT_OUTPUT
CNF WITH Q1, Q2; (* Confirmation d"exécution *)
END_EVENT
VAR_INPUT
A: BOOL;
B: BOOL;
- BOOL;
- BOOL;
- BOOL;
- BOOL;
- BOOL;
- BOOL;
END_VA
VAR_OUTPUT
Q1: BOOL;
Q2: BOOL;
END_VAR
EC_STATES
START; (* Etat initial *)
REQ: REQ -> CNF; (* Exécution normale *)
END_STATES
EC_TRANSITIONS
START TO REQ:
REQ TO START:
END_TRANSITIONS
ALGORITHM REQ IN LD:
Ql:= ((*AIBY&(CID)) [ ((EIF)&(G] H));
Q2:= ((A&B)|(C&D))&((E&F) | (G&H));
END_ALGORITHM
END_FUNCTION_BLOCK

TOTMOO

REQ;
1;
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Annexe C
(informative)

Exemples

BAINaER AR

T BERERASKE2METZE (D) BARNERTHRERE R AT LA U T XA & T

["FUNCTION_BLOCKLD_TEST(+LDH By & £ T f5il+)

JERA B. C. Do Ev Fu G H;

HQ1. Q2BICNF; (+HiTHEIA+)
END_EVENT
VAR_INPUT
: BOOL;
BOOL ;
BOOL ;
BOOL ;
BOOL ;
BOOL ;
BOOL ;
: BOOL;
END_VA
VAR_OUTPUT
Q1: BOOL;
Q2: BOOL;
END_VAR
EC_STATES
START; (* Etat initial *)
Exécution normale *)

ITOTMOO >

FaiER: =1ERK;
BERFSH: =1;

LDHBEEIEK:
Ql:= (C(AIB)Y&(CIDY)) I ((EIF)&(G]TH));
Q2:= ((A&B)|(C&D))H&((E&F) | (G&H));
END_ALGORITHM
END_FUNCTION_BLOCK
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L'interface, le graphique ECC et l'algorithme REQ pourraient apparaitre sous la forme graphique suivante.
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Un document XML correspondant serait:

<?xml version="1.0" encoding=""UTF-8"?>
<IDOCTYPE FBType SYSTEM '../LibraryElement.dtd" >
<FBType Name="LD_TEST" Comment="LD Algorithm Example" >
<ldentification Standard='"61499-2-C.1" Description="LD Algorithm Example" />
<Versionlnfo Organization="I1EC TC65/WG6" Version="0.2" Author="JHC" Date=''2000-11-
16" Remarks="Corrected ldentification" />
<VersionlInfo Organization="I1EC TC65/WG6" Version="0.1" Author="JHC" Date=""2000-06-
20" Remarks="Tested Sun compiler" />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date=''2000-02-
o1 />
<CompilerInfo header="package fb.rt_part2;" >
<Compiler Language="Java'" Vendor="IBM" Product="VisualAge" Version='"3.0" />
<Compiler Language='Java'" Vendor='"Sun' Product="JDK" Version='1.1.8" />
</Compilerinfo>
<InterfaceList>
<Eventlnputs>
<Event Name="REQ" >
<With Var="A" />
<With VvVar="B" />
<With Vvar="C" />
<With Var="D" />
<With Var="E" />
<With Var="F" />

<With Var="G" />
<With Var="H" />
</Event>
</Eventlnputs>
<EventOutputs>

<Event Name="CNF'" Comment="Execution Confirmation" >
<With Var="Q1" />
<With Var="Q2" />
</Event>
</EventOutputs>
<InputvVars>
<VarDeclaration Name="A" Type="BOOL" />
<VarDeclaration Name="B'" Type="BOOL" />
<VarDeclaration Name="C" Type="BOOL" />
<VarDeclaration Name="D" Type="BOOL" />
<VarDeclaration Name="E' Type="BOOL" />
<VarDeclaration Name="F'" Type="BOOL" />
<VarDeclaration Name="G" Type="BOOL" />
<VarDeclaration Name="H" Type="BOOL" />
</InputVars>
<OutputVars>
<VarDeclaration Name="Q1" Type="BOOL" />
<VarDeclaration Name="Q2" Type="BOOL" />
</OutputVars>
</InterfaceList>
<BasicFB>
<ECC >
<ECState Name="START" Comment="Initial State" x='341.1765" y=''105.8824" >
</ECState>
<ECState Name="REQ'" Comment='"Normal execution" x='358.8235" y=''858.8235" >
<ECAction Algorithm="REQ" Output="'CNF" />

</ECState>
<ECTransition Source="START" Destination="REQ" Condition="REQ" x='170.5882"
y="494.1176" />
<ECTransition Source="REQ" Destination="START" Condition="1" x='"564.7059"
y="500" />
</ECC>
<Algorithm Name="REQ" Comment="Normally executed algorithm" >
<LD >
<Rung Output="Ql"™ Expression="A I B | CD | &#38; EF | GH I | &#38; | " />
<Rung Output="Q2" Expression="A B &#38; C D &#38; | E F &#38; G H &#38; |
&#38; " />
</LD>
</Algorithm>
</BasicFB>
</FBType>
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XS E XML R FF

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEFBTypeSYSTEM".LibraryElement.dtd"><FBTypeName="LD_TE

ST"Comment="LDE £/~ fI"><IdentificationStandard="61499-2-C.1"Description="LDE £ R ffl"><VersionInfoOr
ganization="IECTC65WG6"Version="0.2"Author="JHC"Date="2000-1116"Remarks="Correctedldentification"><V
ersionInfoOrganization="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0620"Remarks="TestedSuncom
piler"><VersionInfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"Date="2000-0201"><CompilerInfoh
eader="packagefb.rt.part2;"><CompilerLanguage="Java"Vendor="IBM"Product="VisualAge"Version="3.0"><Com
pilerLanguage="Java"Vendor="Sun"Product="JDK"Version="1.1.8"><Compilerinfo><Interfacelist><EventInputs><
EventName="REQ"><WithVar="A"><WithVar="B"><WithVar="C"><WithVar="D"><WithVar="E"><WithVar="F"><
WithVar="G"><WithVar="H"><Event><EventInputs><EventOutputs><EventName="CNF"Comment="Executionff
IA"><WithVar="Q1"><WithVar="Q2"><Event><EventOutputs><InputVars><VarDeclarationName="A"Type="BOO
L"><VarDeclarationName="B"Type="BOOL"><VarDeclarationName="C"Type="BOOL"><VarDeclarationName="D"
Type="BOOL"><VarDeclarationName="E"Type="BOOL"><VarDeclarationName="F"Type="BOOL"><VarDeclaration
Name="G"Type="BOOL"><VarDeclarationName="H"Type="BOOL"><InputVars><OutputVars><VarE BB & F#F="Q1"
Type="BOOL"><VarDeclarationName="Q2"Type="BOOL"><QutputVars><Interfacelist><BasicFB><ECC><ECState
Name="START"Comment="#J3EIR7&"x="341.1765"y="105.8824"><ECState><ECStateName="REQ"Comment="1E
HH1T"x="358.8235"y="858.8235"><ECActionAlgorithm="REQ"Output="CNF"><ECState><ECTransitionSource="
START"Destination="REQ"Condition="REQ"x="170.5882"y="494.1176"><ECTransitionSource="REQ"Destination=
"START"Condition="1"x="564.7059"y="500"><ECC><H A & #F="REQ"Comment="1E EHITEL"><LD><tH K it
="Q1"Expression="AIBCD&#38,;EFGH! &#38,;"><thZkiatt="Q2"&RAT ="AB&#38,CD&# 38, K IE&#38,&#38,&4#3
8,"><LD><HE %><BasicFB><FBType>
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EXEMPLE 2 Un type de bloc fonctionnel de base contenant un algorithme ST pourrait étre exprimé sous la forme

textuelle suivante.

FUNCTION_BLOCK FB_AND (* AND booléen *)
EVENT_INPUT
REQ WITH IN1, IN2;
END_EVENT
EVENT_OUTPUT
CNF WITH OUT;
END_EVENT
VAR_INPUT
IN1: BOOL;
IN2: BOOL;
END_VAR
VAR_OUTPUT
OUT: BOOL; (* IN1&IN2 *)
END_VAR
EC_STATES
START; (* Etat initial *)
REQ: REQ -> CNF; (* Exécution normale *)
END_STATES
EC_TRANSITIONS
START TO REQ:= REQ;
REQ TO START:= 1;
END_TRANSITIONS
ALGORITHM REQ IN ST:
OUT:= (IN1 & IN2);
END_ALGORITHM
END_FUNCTION_BLOCK

L'interface et le graphique

ECC apparaitraient sous la forme graphique suivante.

EVENT —5 %zu CHF EVENT
REQ 1
FE_AND
BOOL—8—IN1 OUT—E—B0oL

BOOL—HE—INZ

[rReal—{rEn|cnF|
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* AND booléen *)

JEKINT, IN2;
END_EVENT
EVENT_OUTPUT
CNF WITH OUT;
END_EVENT
VAR_INPUT
IN1: BOOL;
IN2: BOOL;
END_VAR
VAR_OUTPUT
OUT: BOOL; (* IN1&IN2 *)
END_VAR
EC_STATES
START; (* Etat initial *)
Exécution normale *)

FHGER: =IER;
ERFE: =1;

BRBRBAST: Kt =
(FEANMEA2)
END_ALGORITHM

ECCREMERRKE T AU TELEA .

EWENT REQ CMF EWENT
REQ 1

FE_AND
BOOL—8 N1 OUTE—pB0oL
BOOL—EINZ

[rec|—realcnr
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Un document XML correspondant serait: § B & ESCEXMLIT R F5 |(esrc1
7 iy
<?xml version="1.0" encoding="UTF-8"7> % _<?xmlversion="1.0"encoding="UTF—8"?><lDOCTYPEFBTypeSYSTEM".‘LibraryElemerJt‘dtd"><FBTypﬁN ] El)ﬂl
<IDOCTYPE FBType SYSTEM "../LibraryElement.dtd" > ; ame="FB_AND"Comment="BooleanAND"><IdentificationStandard="61499-1-D.1"Classification="M ne
<FBType Name='"FB_AND" Comment=""Boolean AND" > ol ath"ApplicationDomain="Any"Function="AND"Type="Boolean"><VersioninfoOrganization="IECTC65 Su’
<ldentification Standard="61499-1-D.1" Classification="Math" 9 WG6"Version="0.1"Author="JHC"Date="2000-06-10"& =" MiXKISunZmiF28. "><Versioninfo bs
ApplicationDomain="Any" Function="AND" Type="Boolean" /> 3 Organization="IECTC65WG6"Version="0.0" Author="JHC"Date="2000-01-29"Remarks="SimpleBoole e
<Versionlnfo Organization="1EC TC65/WG6" Version="0.1" Author="JHC" ° anAND"><Compilerinfoheader="packagefb.rt.part2;"><CompilerLanguage="Java"Vendor="Sun"Produ i
Date="2000-06-10" Remarks="Tested Sun compiler.” /> < ct="JDK"Version="1.1.8"><CompilerLanguage="Java"Vendor="IBM"Product="VisualAge"Version="3.0 gn
<Versionlnfo Organization="1EC TC65/WG6" Version="0.0" Author="JHC" z "><Compilerinfo><InterfaceList><EventInputs><EventName="REQ"><WithVar="IN1"><WithVar="IN2 st
Date="2000-01-29" Remar!(lsz"5|mple Boolean AND* /> 3 "><Event><EventInputs><EventOutputs><EventName="CNF"><WithVar="0UT"><Event><EventOutp oc
<Compilerinfo header:llpackﬁge fb_rt._.parEZ; > e S " § uts><InputVars><VarDeclarationName="IN1"Type="BOOL"><VarDeclarationName="IN2"Type="BOOL hst
<Compiler Language="Java" Vendor="Sun" Product="JDK" Version="1.1.8 - "><InputVars><OutputVars><VarDeclarationName="0OUT"Type="BOOL"Comment="IN1&#38;IN2">< re
/> <Compiler L —Java" Vendor="1BM" Product="Vi 1Age" @ OutputVars><InterfaceList><BasicFB><ECC><ECStateName="START"Comment="#J354K7"x="200"y= ot
Versioneng e g guagesiavar Tendor= roduct=rvisualage g "105.8824"><ECState><ECStateName="REQ" Comment="TE 8117 "x="205.8824"y="676.4706"><EC .
</Compi Iérl nfo> - ActionAlgorithm:"REQ"Output="CNF"><ECState><ECTransitilonS(?‘urce="START""Destin?tion:' REQ""%E m
<Interfacelist> S {¢="REQ"X="370.5882"y=""405.8824">fECTran‘s'ition"Source= REQ Destination="START Con(lzliitionf 1 i3
<Eventinputss ) "x="52.9412"y="429.4117"><ECC><B4 & Mi="REQ"><STText="0UT:=(IN1&#38/IN2);&#10;"><H %> o
<Event Name="REQ" > = <EZFB><FBType> 44
<With Var="IN1" /> = BR
<With var="IN2" /> 3 De
</Event> " m
</Eventlnputs> s o
<EventOutputs> @ 9
<Event Name="CNF" > 5; bR
<With Var="0UT" /> o W
</Event> ? o
</EventOutputs> § x
<InputvVars> =z
<VarDeclaration Name="IN1" Type='"BOOL" /> 5 ’EEJ
<VarDeclaration Name="IN2" Type='"BOOL" /> @
</Inputvars> ] am
<Outputvars> 3 es
<VarDeclaration Name="OUT" Type='"BOOL" Comment=""IN1&#38;IN2" /> o M'
</Outputvars> g adi
</InterfaceList> 2 SO
<BasicFB> g2 n
<ECC > e T
<ECState Name="START" Comment="Initial State" x="200" y="105.8824" > o 20
</ECState> ; 14
<ECState Name="REQ'" Comment="Normal execution' x='205.8824" S &F
y=""676.4706" > o 1
<ECAction Algorithm="REQ"™ Output="CNF" /> L‘ J=|
</ECState> 8 27
<ECTransition Source="START" Destination="REQ" Condition="REQ" S =]
x=""370.5882" y="405.8824" /> g ¥
<ECTransition Source="REQ" Destination="START" Condition=""1" s 5
x="52.9412" y=""429.4117" /> g
</ECC> 7] ;F
<Algorithm Name="REQ" > § A
<ST Text=" OUT:= (IN1 &#38; IN2);&#10;" /> = Y
</Algorithm> 8 }#
</BasicFB> ; =
</FBType> ) ]
- 2
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EXEMPLE 1 Un type de bloc fonctionnel d'interface de service pour détecter la présence et I'état d'une orange

-84 - 61499-2 © CEI:2012

Types de bloc fonctionnel d'interface de service

sur un convoyeur pourrait étre exprimé sous la forme textuelle suivante.

FUNCTION_BLOCK ORANGE_SENSOR (* Capter présence & couleur d"orange
*
EVENT_INPUT
INIT WITH THRESH; (* Fixer un seuil *)
END_EVENT
EVENT_OUTPUT
INITO; (* Seuil fixé *)
IND WITH PRESENT, GREEN; (* Changement de présence ou de couleur
*
END_EVENT
VAR_INPUT
THRESH: REAL; (* Seuil de couleur réglable *)
END_VAR
VAR_OUTPUT
PRESENT: BOOL; (* Une orange est présente. *)
GREEN: BOOL; (* Le vert est au-dessus du seuil *)
END_VAR
SERVICE ORANGE_SENSOR/resource
SEQUENCE setup
ORANGE_SENSOR. INIT(THRESH) -> resource.init() ->
ORANGE_SENSOR. INITOQ) ;
END_SEQUENCE
SEQUENCE sensing
resource.change() -> ORANGE_SENSOR. IND(PRESENT,GREEN) ;
END_SEQUENCE
END_SERVICE
END_FUNCTION_BLOCK

L'interface et les séquences de service apparaitraient sous la forme graphique suivante:

=

EVENT —H—INIT IMITO[——EWENT

IND FE—EWENT

I

ORANGE_SENSOR

o

REAL B—THRESH PRESENT EH—BOOL
GREEN—HE—B0O0L
setup sensing
ORAMGE_SENSOR resource ORAMNGE_SENSOR resaurce

IMIT change

init IND

IMITO
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ARS5 1 OIhEER 2R

TN —FMETFRNEET ERFREEIRSHRSEOTEERA LA U T XA & T,

ence & couleur d"orange

FTHRESHAItA1L; (<RE B

INDEITE, F&; FEHEEZL)END_EVENTVAR_INPUT

0E: wRE; FERE. *)
g6 ®RE; (EREBTHEY)

. SENSOR/resource
FHIRE

51N .change()->ORANGE_SENSORIND(PRESENT GREEN);END_SEQUEN
CE

END_SERVICE

RS AEMFETHFUULTERAHIR:

=

EVERT —B—{INIT INITO[——EWENT

IMND —B—EWVENT

1 L

ORANGE_SEMSOR
REAL B—|THRESH FRESENT

e

H—B00L
GREEN—HBE—BO0OL

m
=

h

zetup sensing

ORANGE_SENSOR resource

ORANGE_SEMSOR resource

IMIT change

init IND

INITO
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Un document XML correspondant serait:

<?xml version="1.0" encoding=""UTF-8"7?>
<IDOCTYPE FBType SYSTEM '../LibraryElement.dtd" >
<FBType Name="ORANGE_SENSOR" Comment="'Sense Presence &#38; Color of Orange" >
<ldentification Classification="C0202" ApplicationDomain="Food Processing"
Function="Detection" Type="Photoelectric Sensors'" Description="0Orange Presence and
Quality" />
<VersionlInfo Organization="1EC TC65/WG6" Version="0.1" Author="JHC" Date=""2000-05-
14" Remarks="Modified to use LibraryElement.dtd" />
<Versionlnfo Organization="I1EC TC65/WG6" Version='"0.0" Author="JHC" Date=''2000-01-
26" />
<CompilerInfo header="package fb.rt_part2;" >
</Compilerinfo>
<InterfaceList>
<Eventlnputs>
<Event Name="INIT" Comment='"Set Threshold" >
<With Var="THRESH" />
</Event>
</Eventlnputs>
<EventOutputs>
<Event Name="INITO" Comment="Threshold Set" >
</Event>
<Event Name="IND" Comment='Change in Presence or Color" >
<With Var="PRESENT" />
<With Var="GREEN" />
</Event>
</EventOutputs>
<InputvVars>
<VarDeclaration Name=""THRESH" Type="REAL"™ Comment="Adjustable Color Threshold"
/>
</InputvVars>
<OutputVars>
<VarDeclaration Name=""PRESENT" Type="BOOL"™ Comment="Orange is Present" />
<VarDeclaration Name=""GREEN" Type="BOOL" Comment="'Green is Above Threshold" />
</OutputVars>
</InterfaceList>
<Service Rightlnterface="resource" Leftlnterface="0RANGE_SENSOR" >
<ServiceSequence Name="'setup" >
<ServiceTransaction >
<InputPrimitive Interface="ORANGE_SENSOR"™ Event="INIT" Parameters="THRESH" />
<OutputPrimitive Interface="resource" Event="init" />
<OutputPrimitive Interface="ORANGE_SENSOR" Event="INITO" />
</ServiceTransaction>
</ServiceSequence>
<ServiceSequence Name=''sensing" >
<ServiceTransaction >
<InputPrimitive Interface="resource" Event="change" />
<OutputPrimitive Interface="ORANGE_SENSOR" Event="IND"
Parameters="PRESENT,GREEN" />
</ServiceTransaction>
</ServiceSequence>
</Service>
</FBType>

EXEMPLE 2 Un type de bloc fonctionnel interface de service pour I'actionneur d'une électrovanne simple pourrait

étre exprimé sous la forme textuelle suivante.

FUNCTION_BLOCK SOLENOID (* Electrovanne *)
EVENT_INPUT

REQ WITH IN; (* Etablir le statut de ITactionneur *)
END_EVENT
EVENT_OUTPUT

CNF; (* Changement de statut de I"actionneur confirmé. *)
END_EVENT
VAR_INPUT

IN: BOOL; (* Valeur d"actionneur, 1=0PEN,O0=CLOSED *)
END_VAR
SERVICE SOLENOID/resource
SEQUENCE actuation

SOLENOID.REQ(IN) -> resource.actuate(IN) -> SOLENOID.CNFQ);
END_SEQUENCE
END_SERVICE
END_FUNCTION_BLOCK
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[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEFBTypeSYSTEM".LibraryElement.dtd"><FBTypeName="ORANGE ~ |

_SENSOR"Comment="SensePresence&#38;ColorofOrange"><IdentificationClassification="C0202" ApplicationDomai
n="FoodProcessing"Function="Detection"Type="PhotoelectricSensors"Description="0OrangePresenceandQuality"><
VersionInfoOrganization="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0514"Remarks="ModifiedtouseLi

braryElement.dtd"><VersionInfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"Date="2000-0126"><Com
pilerInfoheader="8&fb.rt.part2;"><Compilerinfo><InterfaceList><Eventinputs><EventName="INIT"Comment="SetThr

eshold"><WithVar="THRESH"><Event><EventInputs><EventOutputs><EventName="INITO" Comment="E{B1& &"><E
vent><EventName="IND"Comment="ChangeinPresenceorColor"><WithVar="PRESENT"><WithVar="GREEN"><Event
><EventOutputs><InputVars><VarDeclarationName="THRESH"Type="REAL"Comment="r] JAEI & & "><InputVars>
<OutputVars><VarDeclarationName="PRESENT"Type="BOOL"Comment="0OrangeisPresent"><VarDeclarationName=
"GREEN"Type="BOOL"Comment="GreenisAboveThreshold"><OutputVars><InterfaceList><ServiceRightinterface="re
source"Leftinterface="ORANGE_SENSOR"><ServiceSequenceName="setup"><ServiceTransaction><InputPrimitiveln
terface="ORANGE_SENSOR"Event="INIT"&#{="THRESH"><OutputPrimitivelnterface="resource"Event="init"><0utp

utPrimitivelnterface="ORANGE_SENSOR"Event="INITO"><ServiceTransaction><ServiceSequence><ServiceSequence
Name="sensing"><ServiceTransaction><InputPrimitivelnterface="resource"Event="change"><OutputPrimitivelnterf

ace="ORANGE_SENSOR"E#="IND"&#{="PRESENT GREEN"><ServiceTransaction><ServiceSequence><Service><FB

Type>

T f2Untypedeblocfonctionnelinterfacedeservicepourl'actionneurd'uneélectrovannesimplepourraitétreexprimésouslaformetext
uellesuivanteo

EXKIAN; (+ tablirlestatutdel'actionneurx)
END_EVENT
EVENT_OUTPUT
CNF; (* Changement de statut de I"actionneur confirmé. *)

END_EVENT
VAR_INPUT
leur d"actionneur, 1=0PEN,0=CLOSED *)
_ source
F 53R 5h

SOLENOID.REQ(IN) -> resource.actuate(IN) -> SOLENOID.CNFQ);
END_SEQUENCE
END_SERVICE
END_FUNCTION_BLOCK
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L'interface et la séquence de service apparaitraient sous la forme graphique suivante:

actu ation
EWEMT EWEMT
SOLEMOID resource
SOLENOID REL
pooL—E—IN actuate
CHF

Un document XML correspondant serait:

<?xml version="1.0" encoding=""UTF-8"?>
<IDOCTYPE FBType SYSTEM *'../LibraryElement.dtd" >
<FBType Name="SOLENOID" Comment="Solenoid Valve" >
<ldentification Classification="C0403" ApplicationDomain="Any" Function="Logic / 1/0
Modules &#38; Controllers' Type='"Actuators' Description="Solenoid Valve" />
<Versionlnfo Organization="IEC TC65/WG6" Version='"0.1" Author="JHC" Date=''2000-02-
03" Remarks='"Corrected service sequence" />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date="'2000-01-
26" />
<CompilerInfo header="package fb.rt.part2;" >
</Compilerinfo>
<InterfaceList>
<Eventlnputs>
<Event Name="REQ" Comment="'Set Actuator Status" >
<With Var="IN" />
</Event>
</Eventlnputs>
<EventOutputs>
<Event Name="CNF'" Comment='"Actuator Status Change Confirmed" >
</Event>
</EventOutputs>
<InputVvVars>
<VarDeclaration Name="IN" Type='"BOOL" Comment="Actuator Value,1=0PEN,O0=CLOSED"
/>
</InputVars>
</InterfaceList>
<Service RightlInterface="resource" Leftlnterface="SOLENOID" >
<ServiceSequence Name="actuation" >
<ServiceTransaction >
<InputPrimitive Interface="SOLENOID" Event="REQ" Parameters="IN" />
<OutputPrimitive Interface="resource" Event="actuate' Parameters="IN" />
<OutputPrimitive Interface="SOLENOID" Event="CNF" />
</ServiceTransaction>
</ServiceSequence>
</Service>
</FBType>

C.3 Type d'interface d'adaptateur

EXEMPLE Une interface d'adaptateur utilisable dans des simulations de transfert de piéces, sa séquence typique

de fonctionnement et son document XML correspondant, peuvent étre ceux montrés ci-dessous

narmal_operation

FPLUG SOCKET

EWENT —UNLD LD [—H EWENT
CHF BH—EWENT

:] [: LD

d

Lk

o

LD_UNLD UNLD
w0 —E-E— BooL UHLD
WikP ¢ B-E— COLOR CNE
CHF
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L'interfaceetlaséquencedeserviceappara traientsouslaformegraphiquesuivante:

actuation
EWENT EWENT
SOLEMOID res0 U re
SOLENOID REW
BpoaL—8HIN actuate
CHF

BXEE XML 5

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEFBTypeSYSTEM".LibraryElement.dtd"><FBTypeName="SOLENOID ™|

"Comment="rHiE"><IdentificationClassification="C0403" ApplicationDomain="Any"Function="LogiclOModules&# 3
8;Controllers"Type="Actuators"Description="E#["><VersioninfoOrganization="IECTC65WG6"Version="0.1"Author
="JHC"Date="2000-0203"Remarks="{&IEAR S5 F5!|"><VersioninfoOrganization="IECTC65WG6"Version="0.0"Author=
"JHC"Date="2000-0126"><Compilerinfoheader="packagefb.rt. 2528843,"><Compilerinfo><InterfaceList><EventInput
s><EventName="REQ"Comment="SetActuatorStatus"><WithVar="IN"><Event><EventInputs><EventOutputs><Event
Name="CNF"Comment="ActuatorStatusChangeConfirmed"><Event><EventOutputs><InputVars><VarDeclarationNa
me="IN"Type="BOOL"Comment="ActuatorValue 1=0PEN 0=CLOSED"><InputVars><InterfaceList><ServiceRightInterf
ace="resource"LeftInterface="SOLENOID"><ServiceSequenceName="actuation"><ServiceTransaction><InputPrimitiv
elnterface="SOLENOQID"Event="REQ"&#="IN"><OutputPrimitivelnterface="resource" Hff="actuate" S #="IN"><0ut
putPrimitivelnterface="SOLENOID"Event="CNF"><ServiceTransaction><ServiceSequence><Service><FBType>

T ilUneinterfaced'adaptateurutilisabledansdessimulationsdetransfertdepiéces saséquencetypiquedefonctionnementetsondocu

mentXMLSTRZ, peuventétreceuxmontrésci-dessouso

normal_aperation

FLUG SOCKET

Hl

EWENT —UNLD LD EVENT
CHF H—EVENT

:] [: L

LD

o

LD_UMLD LNLD
Wi —E-— BooL UHLD
WP ¢ BB COLOR CNF
CNF
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE AdapterType SYSTEM *'../LibraryElement.dtd" >
<AdapterType Name="LD_UNLD" Comment="LOAD/UNLOAD Adapter Interface" >
<ldentification Standard="IEC 61499-2" />
<Versionlnfo Organization="Rockwell Automation" Version="0.0" Author="JHC"
Date="1999-11-17" Remarks="'Generated by FBEditor application" />
<CompilerInfo header="package fb.rt.omac;" >
<Compiler Language='Java'" Vendor="IBM" Product="VisualAge" Version='"2.0" />
</Compilerinfo>
<InterfaceList>
<Eventlnputs>
<Event Name="UNLD" Comment="UNLOAD Request" >
</Event>
</Eventlnputs>
<EventOutputs>
<Event Name="LD" Comment="LOAD Request" >
<With Var="wo" />
<With Var="WKPC" />
</Event>
<Event Name="CNF'" Comment="UNLD Confirm" >
<With Var="wo" />
<With Var="WKPC" />
</Event>
</EventOutputs>
<OutputVars>
<VarDeclaration Name="WO" Type="BOOL"™ Comment="Workpiece present" />
<VarDeclaration Name="WKPC" Type='"COLOR" Comment="Workpiece Color" />
</OutputVars>
</InterfaceList>
<Service Rightlnterface="SOCKET" Leftlnterface="PLUG" >
<ServiceSequence Name="normal_operation® >
<ServiceTransaction >
<InputPrimitive Interface="PLUG" Event="LD" Parameters="WO,WKPC" />
<OutputPrimitive Interface=""SOCKET" Event="LD" Parameters="WO,WKPC" />
</ServiceTransaction>
<ServiceTransaction >
<InputPrimitive Interface="SOCKET" Event="UNLD" />
<OutputPrimitive Interface="PLUG" Event="UNLD" />
</ServiceTransaction>
<ServiceTransaction >
<InputPrimitive Interface="PLUG" Event="CNF" />
<OutputPrimitive Interface=""SOCKET" Event="CNF" />
</ServiceTransaction>
</ServiceSequence>
</Service>
</AdapterType>
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[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEAdapterTypeSYSTEM".LibraryElement.dtd"><AdapterTy

peName="LD_UNLD"Comment="LOADUNLOADAdapterinterface"><IdentificationStandard="IEC61499-2">
<VersionInfoOrganization="RockwellAutomation"Version="0.0"Author="JHC"Date="1999-11-17"Remarks=
"GeneratedbyFBEditorapplication"><Compilerinfoheader="packagefb.rt.omac; "><CompilerLanguage="Java
"Vendor="IBM"Product="VisualAge"Version="2.0"><Compilerinfo><InterfaceList><EventInputs><EventNam
e="UNLD"Comment="UNLOADRequest"><Event><EventInputs><EventOutputs><EventName="LD"Commen
t="LOADRequest"><WithVar="WQ"><WithVar="WKPC"><Event><EventName="CNF"Comment="UNLDIA
"><WithVar="WO0"><WithVar="WKPC"><Event><EventOutputs><OutputVars><VarDeclarationName="WQO"

Type="BOOL"Comment="Workpiecepresent"><VarDeclarationName="WKPC"Type="COLOR"Comment="T

HENE"><OutputVars><InterfaceList><ServiceRightInterface="SOCKET"LeftInterface="PLUG"><ServiceSequ
enceName="normal_operation"><ServiceTransaction><InputPrimitivelnterface="PLUG"Event="LD"&#="W
O WKPC"><OQutputPrimitivelnterface="SOCKET"Event="LD"&#="WO WKPC"><ServiceTransaction><Servic

eTransaction><InputPrimitivelnterface="SOCKET"Event="UNLD"><OutputPrimitivelnterface="PLUG"Event="
UNLD"><ServiceTransaction><ServiceTransaction><InputPrimitivelnterface="PLUG"Event="CNF"><OutputPr
imitivelnterface="SOCKET"Event="CNF"><ServiceTransaction><ServiceSequence><Service><AdapterType>
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C.4 Types de ressource CApLESIS Sﬁ
tifi
EXEMPLE 1 Un type de ressource contenant une instance du type de bloc fonctionnel ORANGE_SENSOR défini a TN BEFRC2HEXHIORANGE_SENSORTHAEIRAE B B SL{F) LUK & tH 5 A BB e AIPUBLISH_1 R BRI SLAIRY B R SE B A] LA LAIN ol
I'Article C.2, plus une instance du type PUBLISH_1 pour émettre un changement de condition, pourrait étre déclaré TR A AER, HRREAIE B EIEC61499-1 Mi#FARE X BIE_RESTARTSRELMISLG), B % LU REMINAER L AIRIH) ne.
sous la forme textuelle montrée ci-dessous. Ce type de ressource contient éga|ement une instance du type k. ORANGE_SENSORt;%Egg&?EEﬁHj*DPUBLISH_’I t;&E)JSD_’l 'ﬁﬁ)\LX&'Efl\]*ﬁﬂB'\J$1¢5ﬁ)\*ﬂ§ﬁﬂjﬁﬁ5§ﬁﬁﬂﬁ%§, MUAEFRE su
E_RESTART défini dans I'Annexe A de la CEIl 61499-1, interconnectée pour assurer linitialisation des autres FTRARFHZERERL HNEMREZERNTR b;
instances de bloc fonctionnel. Les sorties de données du bloc ORANGE_SENSOR et l'entrée SD_1 du bloc Crt'.
PUBLISH_1, ainsi que leurs entrées et sorties d'événements correspondantes, sont laissées non connectées afin Snl
de permettre a la Iogiq_ue_spécifique a chaque application de déterminer la valeur devant étre émise et I'élément st
devant déclencher I'émission. éc
hst
RESOURCE_TYPE ORANGE_RES (* Capteur configurable de Présence &Qualité RESOURCE_TYPE ORANGE_RES (* Capteur configurable de Présence &Qualité re
d"orange *) et.
VAR_INPUT co
THRESHOLD: REAL; (* Seuil de couleur réglable *) ur réglable *) m
ID: WSTRING; (* ID de voie UDP *) #m=: WSTRING; (xUDP@I&ID) %
END_VAR END_VAR %
FB_TYPES FB_TYPES 4
E_RESTART; E_RESTART; BR
ORANGE_SENSOR; ORANGE_SENSOR; De
PUBLISH_1; PUBLISH_1; m
END_FB_TYPES END_FB_TYPES (E)’\J
FBS FBS bE
START: E_RESTART; START: E_RESTART; 2
SENSOR: ORANGE_SENSOR; SENSOR: ORANGE_SENSOR; ¥
PUB: PUBLISH_1( PUB: PUBLISH_1( ¥l
Ql:= 1); Ql:= 1); ,
END_FBS END_FBS ==l
EVENT_CONNECTIONS EVENT_CONNECTIONS am
START.COLD TO SENSOR.INIT; START.COLD TO SENSOR.INIT; es
START.WARM TO SENSOR.INIT; START.WARM TO SENSOR.INIT; M
SENSOR.INITO TO PUB.INIT; adi
END_CONNECTIONS S0
DATA_CONNECTIONS .
THRESHOLD TO SENSOR.THRESH; e R B {E.
ID TO PUB.ID; IDTOPUBLID;
END_CONNECTIONS END_CONNECTIONS
END_RESOURCE_TYPE

Une représentation graphique de ce réseau de blocs fonctionnels du type ressource est:

START FUB

SENSOR IMIT IMITO
IMIT INITO REQ CHF

:l E :F':U|EILISI|;

E_RESTART ORAMGE_SENSOR 1—al Qo
THRESHOLD -|THRESH FRESENT ID Il STATUS
GREEHN SD_1

L'interface externe du type de ressource pourrait étre représentée comme:
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EXPEMBRNINEERMBNERRTE:

START

SEMSOR
INIT INITO
IHD
J R
E_RESTART ORAMGE_SENSOR
THRESHOLD |THRESH FRESENT
>REEHN

HIREBASMNEPE ORI LIRT:

ORAMNGE_RES

THRESHOLD
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Un document XML équivalent (avec des informations supplémentaires pour les outils logiciels) pourrait étre:

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE ResourceType SYSTEM *“‘http://www.holobloc.com/xml/LibraryElement.dtd"” >
<ResourceType Name="ORANGE_RES'" Comment="A Configurable Orange Presence&#38;Quality
Sensor" >
<ldentification Standard="IEC 61499-1" Classification="'C0202"
ApplicationDomain="Food Processing" Function="Detection" Type="Photoelectric Sensors"
Description="0range Presence and Quality" />
<Versionlnfo Organization="I1EC SC65B/WG15" Version="0.2" Author="JHC" Date=''2011-02-
23" Remarks="Added THRESHOLD, ID parameters." />
<VersionlInfo Organization="1EC TC65/WG6" Version="0.1" Author="JHC" Date=""2000-06-
20" Remarks="Corrected &#34;FBType&#34; to &#34;FBTypeName&#34;." />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date=''2000-02-
02" />
<CompilerInfo header="package fb.rt_part2;" >
</Compilerinfo>
<FBTypeName Name="E_RESTART" />
<FBTypeName Name='"ORANGE_SENSOR" />
<FBTypeName Name="PUBLISH_ 1" />
<VarDeclaration Name="THRESHOLD" Type="REAL" Comment='"Adjustable Color Threshold" />
<VarDeclaration Name="ID" Type="WSTRING" Comment="UDP Channel ID" />
<FBNetwork >
<FB Name="START" Type="E_RESTART" x=""94.44444" y="11.111111" >
</FB>
<FB Name=""SENSOR" Type=""ORANGE_SENSOR" x='672.22217" y="122.22221" >
</FB>
<FB Name="PUB™" Type="PUBLISH_1" x="2172.2222" y="11.111111" >
<Parameter Name="QI' Value="1" />
</FB>
<EventConnections>
<Connection Source="START.COLD" Destination=""SENSOR.INIT" dx1="33.333332"
dx2="'47.0588" dy="-70.5882" />
<Connection Source='"START.WARM" Destination=""SENSOR.INIT" dx1="61.111107"
dx2="76.4706" dy="-188.2353" />
<Connection Source="SENSOR.INITO" Destination="PUB.INIT" dx1="172.22221" />
</EventConnections>
<DataConnections>
<Connection Source="THRESHOLD" Destination=""SENSOR.THRESH" />
<Connection Source="ID" Destination="PUB.ID" />
</DataConnections>
</FBNetwork>
</ResourceType>

EXEMPLE 2 Un type de ressource contenant une instance du type de bloc fonctionnel SOLENOID défini a
I'Article C.2, plus une instance du type SUBSCRIBE_1 pour recevoir une commande ordonnant de changer le statut
de I'électrovanne, pourrait étre déclaré sous la forme textuelle montrée ci-dessous. Ce type de ressource contient
également une instance du type E_RESTART défini dans I'Annexe A de la CEIl 61499-1, interconnectée pour

assurer l'initialisation des autres instances de bloc fonctionnel.

RESOURCE_TYPE SV_RESOURCE (* Une ressource
d"électrovanne activée a distance *)
VAR_INPUT
ID: WSTRING; (* ID de voie UDP *)
END_VAR
FBS
START: E_RESTART;
SUB: SUBSCRIBE_1(
Ql:= 1);
VALVE: SOLENOID;
END_FBS
EVENT_CONNECTIONS
START.COLD TO SUB.INIT;
START .WARM TO SUB.INIT;
SUB.IND TO VALVE.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SUB.RD_1 TO VALVE.IN;
ID TO SUB.ID;
END_CONNECTIONS
END_RESOURCE_TYPE
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UndocumentXMLequivalent(avecdesinformationssupplémentairespourlesoutilslogiciels)pourraitétre:

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEResourceTypeSYSTEM"http:www.holobloc.comxmiLibraryElemen ™|

tdtd"><ResourceTypeName="ORANGE_RES"Comment="AConfigurableOrangePresence&# 38; B &% 28 ><tRiRtn &
="[EC61499-1"9r2="C0202" M AEFiF="B MmN T " Ihae="t0 N LB =" BE BB MA="BEEFENRE><REEL
"Organization="IECSC65BWG15"Version="0.2"Author="JHC"Date="2011-0223"Remarks="AddedTHRESHOLD ID& 4
o "><VersioninfoOrganization="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0620"Remarks="BE IE&#34
FBType&#34; 7&#34,FBTypeName&#34;, "><VersioninfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"
Date="2000-0202"><Compilerinfoheader="packagefb.rt.part2;"><Compilerinfo><FBTypeNameName="E_RESTART"><
FBTypeNameName="ORANGE_SENSOR"><FBTypeNameName="PUBLISH_1"><VarDeclarationName="THRESHOLD"Ty
pe="REAL"Comment="AdjustableColorThreshold"><VarDeclarationName="ID"Type="WSTRING"Comment="UDPChan
nellD"><FBNetwork><FBName="START"Type="E_RESTART"x="94.44444"y="11.111111"><FB><FBName="SENSOR"Ty

pe="ORANGE_SENSOR"x="67222217"y="12222221"><FB><FBName="PUB"Type="PUBLISH_1"x="2172.2222"y="11.

111111"><B¥FFR="Ql"Value="1"><FB><EventConnections><ConnectionSource="START.COLD"Destination="SENS
ORINIT"dx1="33.333332"dx2="47.0588"dy="-70.5882"><ConnectionSource="START.WARM"Destination="SENSORI
NIT"dx1="61.111107"dx2="76.4706"dy="-188.2353"><ConnectionSource="SENSORINITO"Destination="PUB.INIT"dx
1="172.22221"><EventConnections><DataConnections><ConnectionSource="THRESHOLD"Destination="SENSOR.TH
RESH"><ConnectionSource="ID"Destination="PUB.ID"><DataConnections><FBNetwork><ResourceType>

T il2UntypederessourcecontenantuneinstancedutypedeblocfonctionnelSOLENOIDdéfinial'ArticleC.2 plusuneinstancedutypeSU
BSCRIBE_1pourrecevoirunecommandeordonnantdechangerlestatutdel'électrovanne pourraitétredéclarésouslaformetextuellem

ontréeci-dessous. CetypederessourcecontientégalementuneinstancedutypeE_RESTARTdéfinidansl' AnnexeAdelaCEI61499-1 in
terconnectéepourfRIELlinitialisationdesautresinstancesdeblocfonctionnelo

RESOURCE_TYPESV_RESOURCE(*Uneressourced'électrova
nneactivéeadistance*)VAR_INPUT

4BS: WSTRING; (xIDdevoieUDP+)
END_VAR
FBS
START: E_RESTART;
SUB: SUBSCRIBE_1(
Ql:= 1);
VALVE: SOLENOID;
END_FBS
EVENT_CONNECTIONS
START.COLD TO SUB.INIT;
START.WARM TO SUB.INIT;
SUB.IND TO VALVE.REQ;

LVE.IN;
IDZISUBID;

END_CONNECTIONS
END_RESOURCE_TYPE
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Des représentations graphiques de ce réseau de blocs fonctionnels de la ressource et de l'interface externe

peuvent étre comme suit:

START suUB
INIT IMITO e LDWE

RSP IMD
SUBSCRIBE_A1 SOLENOID SW_RESOURCE
E_RESTART 1zl (]| IM MSTRING —]ID

IC Il STATUS

RO_1

Un document XML équivalent (avec des informations supplémentaires pour les outils logiciels) pourrait étre:

<?xml version="1.0" encoding=""UTF-8"?>
<IDOCTYPE ResourceType SYSTEM *“‘http://www.holobloc.com/xml/LibraryElement.dtd"” >
<ResourceType Name="SV_RESOURCE" Comment="A Remotely Activated Solenoid Valve
Resource" >
<ldentification Standard="IEC 61499-1" Classification=""C0403"
ApplicationDomain="Any" Function="Logic / 1/0 Modules &#38; Controllers"
Type="Actuators' Description="Solenoid Valve" />
<Versionlnfo Organization="I1EC SC65B/WG15" Version="0.2" Author="JHC" Date="2011-02-
23" Remarks='"Added ID parameter." />
<Versionlnfo Organization="I1EC TC65/WG6" Version="0.1" Author="JHC" Date=''2000-06-
20" Remarks="Now uses LibraryElement.dtd" />
<Versionlnfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date=""2000-02-
02" />
<CompilerInfo header="package fb.rt.part2;" >
</Compilerinfo>
<VarDeclaration Name="ID" Type="WSTRING'" Comment=""UDP Channel ID" />
<FBNetwork >
<FB Name="'START" Type="E_RESTART" x="72.22222" y="11.111111" >
</FB>
<FB Name="SUB" Type=""SUBSCRIBE_1" x=""705.55554" y="11.111111" >
<Parameter Name="QI" Value="1" />
</FB>
<FB Name="VALVE" Type='"SOLENOID" x='"1316.6666" y="''122.22221" >
</FB>
<EventConnections>
<Connection Source="START.COLD" Destination=""SUB.INIT" dx1="33.333332"
dx2="'41.1765" dy="'-64.7059" />
<Connection Source="START.WARM" Destination="SUB.INIT" dx1="61.111107""
dx2=""64.7059" dy=""-182.3529" />
<Connection Source="SUB.IND" Destination="VALVE.REQ" dx1='38.888885" />
</EventConnections>
<DataConnections>
<Connection Source="SUB.RD_1" Destination="VALVE.IN" dx1="133.33333" />
<Connection Source="ID" Destination="SUB.ID" />
</DataConnections>
</FBNetwork>
</ResourceType>
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ZFRMEM SN EODRERNER R RO T !

START SuB
IMIT IMITO WaLWE

RSP IND
SUBSCRIBE_1 SOLENOID SW_RESOURCE
E_RESTART 1@l (]| IM WS TRING —ID

1L Ik STATUS

RO_A1

FHHIXMLXE (FERGTAENMINES) FTLE:

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEResourceTypeSYSTEM"http:www.holobloc.comxmiLibrar

yElement.dtd"><ResourceTypeName="SV_RESOURCE"Comment="AIZiZ BUFIR L E R 1R R"><IRIRInE="IE
C61499-1"%32£="C0403"ApplicationDomain="Any"Function="LogiclOModules&Controllers"

Type="Actuators"Description="EBH&"><VersionInfoOrganization="IECSC65BWG15"Version="0.2"Author="JHC"Da
te="2011-0223"Remarks="AddedIDparameter."><VersioninfoOrganization="IECTC65WG6"Version="0.1"Author="J

HC"Date="2000-0620"Remarks="NowusesLibraryElement.dtd"><VersionInfoOrganization="IECTC65WG6"Version=
"0.0"Author="JHC"Date="2000-0202"><CompilerInfoheader="packagefb.rt.part2;"><Compilerinfo><VarDeclaration
Name="ID"Type="WSTRING"Comment="UDPChannellD"><FBNetwork><FBName="START"Type="E_RESTART"x="72.
22222"y="11.111111"><FB><FBName="SUB"Type="SUBSCRIBE_1"x="705.55554"y="11.111111"><ParameterName
="QI"Value="1"><FB><FBName="VALVE"Z£2="SOLENOID"x="1316.6666"y="122.22221"><FB><EventConnections
><ConnectionSource="START.COLD"Destination="SUBINIT"dx1="33.333332"dx2="41.1765"dy="-64.7059"><Conn
ectionSource="START.WARM"Destination="SUBINIT"dx1="61.111107"dx2="64.7059"dy="-182.3529"><Connectio

nSource="SUB.IND"Destination="VALVEREQ"dx1="38.888885"><EventConnections><DataConnections><Connecti

onSource="SUBRD_1"Destination="VALVEIN"dx1="133.33333"><ConnectionSource="ID"Destination="SUB.ID"><D
ataConnections><FBNetwork><ResourceType>
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C.5 Types d’équipements

EXEMPLE 1 Un type d’équipement contenant une instance du type de ressource ORANGE_RES défini a
I'Article C.4 pourrait étre déclaré sous la forme textuelle montrée ci-dessous.

DEVICE_TYPE ORANGE_EYE
(* Capteur programmable de Présence+Qualité

d"orange *)
RESOURCE_TYPES

ORANGE_RES;
END_RESOURCE_TYPES
RESOURCE R1: ORANGE_RES
END_RESOURCE
END_DEVICE_TYPE

Un document XML équivalent (avec des informations supplémentaires pour les outils logiciels) pourrait étre:

<?xml version="1.0" encoding=""UTF-8"7?>
<IDOCTYPE DeviceType SYSTEM '../LibraryElement.dtd" >
<DeviceType Name="ORANGE_EYE"™ Comment="Programmable Orange Presence+Quality Sensor' >

<ldentification Classification="C0202" ApplicationDomain="Food Processing"
Function="Detection" Type="Photoelectric Sensors'" Description="0Orange Presence and
Quality" />

<VersionlInfo Organization="1EC TC65/WG6" Version="0.1" Author="JHC" Date=""2000-06-
20" Remarks='"Corrected &#34;ResourceTypeName&#34;" />

<Versionlnfo Organization="IEC TC65/WG6" Version='"0.0" Author="JHC" Date=''2000-02-
02" />

<CompilerInfo header="package fb.rt_part2;" >

</Compilerinfo>

<ResourceTypeName Name='"ORANGE_RES" />

<Resource Name="R1" Type="ORANGE_RES"™ >

</Resource>
</DeviceType>

EXEMPLE 2 Un type d’équipement contenant une instance du type SV_RESOURCE défini a en C.4 pourrait étre
déclaré sous la forme textuelle montrée ci-dessous.

DEVICE_TYPE SOLENOID_VALVE
(* Une électrovanne activée a distance *)
RESOURCE R1: SV_RESOURCE
END_RESOURCE
END_DEVICE_TYPE

Un document XML équivalent (avec des informations supplémentaires pour les outils logiciels) pourrait étre:

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE DeviceType SYSTEM "._/LibraryElement._dtd" >
<DeviceType Name="'SOLENOID_VALVE"™ Comment="A Remotely
Activated Solenoid Valve"™ >
<ldentification Classification="C0403"
ApplicationDomain=""Any" Function="Logic /7 1/0 Modules
&#38; Controllers"™ Type="Actuators”
Description="Solenoid Valve" />
<Versionlnfo Organization="1EC TC65/WG6""
Version="0.1" Author="JHC" Date="2000-06-20"
Remarks="Now uses LibraryElement.dtd" />
<Versionlnfo Organization="1EC TC65/WG6"
Version="0.0" Author="JHC" Date='2000-02-02" />
<CompileriInfo header="package fb.rt._part2;" >
</Compilerinfo>
<Resource Name="R1" Type='"SV_RESOURCE" >
</Resource>
</DeviceType>
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TN BEEFRCARE XHIORANGE_RESH TRAE B AV iR & 2B o] LU F AR X A2 A PR

DEVICE_TYPEORANGE_EYE(xA]fRiZ77 7 + E B B % B E5+)RESO
URCE_TYPES

ORANGE_RES;
END_RESOURCE_TYPES
RESOURCE R1: ORANGE_RES
END_RESOURCE

FHHIXMLXE (FERGTAENKINES) FTLE:

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEDeviceTypeSYSTEM" LibraryElement.dtd"><DeviceTypeName=" "]

ORANGE_EYE"Comment="ra] RiEE BEFE+ B 2% 28 "><IRFIClassification="C0202" ApplicationDomain="FoodPro
cessing"Function="Detection"Type="PhotoelectricSensors"Description="1& & ZE MR E"><VersionInfoOrganizatio
n="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0620"&F="E [E&#34;ResourceTypeName&#34,"><Ver
sionInfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"Date="2000-0202"><Compilerinfoheader="packa
gefb.rt.part2;"><Compilerinfo><ResourceTypeNameName="ORANGE_RES"><ResourceName="R1"Type="ORANGE_R

ES"><Resource><DeviceType>

28 & CARE XHISV_RESOURCEE B LIRS & 2K B B] LULUN PR R XA AR,

DEVICE_TYPESOLENOID_VALVE (+IZt 2 #17E A BB % 8 +)RESOU
RCER1:SV_RESOURCE

END_RESOURCE

FHHIXMLXE (FERGTENKINES) FTLE:

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPEDeviceTypeSYSTEM".™]
LibraryElement.dtd"><DeviceTypeName="SOLENOID_VALVE"Comment=
"AEE IR ><ARIR 3 2£="C0403" ApplicationDomain="Any"Function=
"LogiclOModules&Controllers"Type="Actuators"Description="EB#i"><
VersionInfoOrganization="IECTC65WG6"Version="0.1"Author="JHC" B A
="2000-06-20"

Remarks=""Now uses LibraryElement.dtd" />
<Versionlnfo Organization="1EC TC65/WG6"

Version="0.0" Author="JHC" Date="2000-02-02" />
<Compilerinfo header="package fb.rt._part2;" >
</Compilerinfo>
<Resource Name="R1" Type="SV_RESOURCE" >
</Resource>

</DeviceType>
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C.6 Configuration de systeme

EXEMPLE Des oranges doivent étre triées en détectant leur position et leur couleur et en déroutant toutes celles
qui sont trop vertes, comme illustré ci-dessous.

Presence/
Color
Sensor

Pneum atically
actuated
diverter

Feed conveyor ¥ Accepted product
—_—» —

IGIAIATETET g (daldeldhidelds
bodb de de de di L L

lReiected product

rFararAa
hodb b d

anglais francais

Feed conveyor Convoyeur d'alimentation

Presence/Color Sensor Capteur de présence/couleur

Pneumatically-actuated diverter Dérouteur a actionnement pneumatique

Accepted product Produit accepté

Rejected product Produit rejeté

Une application qui peut accomplir cette tadche, en utilisant les types de bloc fonctionnel ORANGE_SENSOR et
SOLENOID décrits a I'Article C.2, pourrait étre comme suit.

SENSOR GATE ACTUATOR
IMIT INITO

IMD
| FB_AMD SOLENOID
ORANGE_SEMSOR IN1 OUT IN

THRESH FRESENT _l——|IN2

ZREEN

Anglais Francais
Gate Porte
Sensor Capteur
Actuator Actionneur

Un systéme pour mettre en ceuvre cette application, en utilisant les types d'équipements ORANGE_EYE et
SOLENOID_VALVE définis précédemment, conjointement au type de segment Ethernet défini a I'Article C.7,
pourrait avoir la configuration de haut niveau suivante:

SENSOR ACTUATOR

[III RANG E_EYE] [S OLEMDOI D_UﬂLUE]

< MET1 : Ethernet >

Anglais Francais
Sensor Capteur
Actuator Actionneur
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RRigE
TR FRIZEIRNENNUEMAERSE, HEFEAKREN, WTFAT.
Presence/

Color
Sensor

Pneumatically
actuated
diverter

Feed conveyor $ Accepted product
—_— —

FAararar ey W il s L | |
b odb de de de J b db db b d

lRejecled product

Fararn
hodh dk d

anglais francais

BERHEIEA Convoyeur d'alimentation

Presence/Color Sensor Capteur de présence/couleur

ated diverter Dérouteur a actionnement pneumatique

B2 5 Produit accepté

WIELR ™M

BILATERESBIN A2, A ORANGE_SENSORA]
SBC25HHERAISOLENOID R LAYN TP o

SENSOR GATE ACTUATOR

INIT INITO REQ CHMF REQ CHF
IND

:l |: FE_AND SOLEMOID

3

ORAHGE_SENSOR l—th ouT IN
THRESH FRESENT _l_ IM2
GREEN
Anglais Francais
Gate Porte
Sensor Capteur

i Z i E X FJORANGE_EYERISOLENOID_VALVEG & X B UKL ECTTHEXHNUAME LB R LMY BAREFNARAUAS
UTHREE:

SENSOR ACTUATOR

[I:I RAMG E_EYE] [S OLEHWOI D_UﬁLUE]

< NETA1 : Ethernet >

Anglais Francais
Sensor Capteur
Actuator Actionneur
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Les équipements SENSOR:ORANGE_EYE et ACTUATOR:SOLENOID_VALVE pourraient a leur tour étre configurés
comme suit:

SENSOR:ORANGE_EYE ACTUATOR:SOLENOID_VALVE

R4 =X

ORANGE_RES SW_RESOURCE
0.15 —|THRESHOLLD 225001102510

225.0.0.1:1025

La ressource ACTUATOR.R1:SV_RESOURCE peut étre utilisée sans modification telle que définie a I'Article C.4,
alors que la ressource SENSOR.R1:0RANGE_RES peut étre configurée comme suit pour mettre en ceuvre la logique
d'application. Noter les étiquettes complémentaires au bas des blocs SENSOR et LOGIC, indiquant qu'ils sont
associés a l'application SORT (c'est-a-dire: tri); il s'agit d'une caractéristigue de navigation comme décrit dans
I'EXEMPLE 2 en 4.4.

START FUB
SEMSOR INIT INITO
IHIT INITD REQ CHF

IND LOGIC :|

1

E_RESTART ORAMGE_SENSOR

PUBLISH_1
(]| Qo

THRESHOLD -|THRESH FRESENT Il STATUS

GREEM

SO_1

nuLd usym pajjonuodun "paniwiad S uonnguisip Jo uonanpoldal Jayuny oN "UoSIpe sawer AQ $T0Z-/Z-A0ON UO Papeojumop ‘Wo2719a11syda] suonduosgns “-auj (oinualos) sisinay uoswoyl Aq owaq yg 01 pasuadl| reusrew pajybuidod

SENSOR:ORANGE_EYEFIACTUATOR:SOLENOID_VALVEIR &R LUK REEB I T :

SENSOR :ORANGE_EYE ACTUATOR:SOLENOID_VALVE

R R4

ORAMNGE_RES SW_RESOURCE
0.15—|THRESHOLD 225001102510

225.0.0.1:1025

ACTUATORR1:SV_RESOURCER IR L HRIECKENAIEA, MNHZRCAFFAENX, TMSENSORR1:ORANGE_RESHIRPIECE N LASSIN AL
FREFZiE, EESENSORFILOGICRERE M EAMTE, RIAENISSORTRARFAEXE Bl: #F) ; XR44hTF2H#ERH
Snzhee.

START FUB
SENSOR IMIT INITO
INIT IHITE REQ CHF

IND LOEIC :| |

1

E_RESTART ORAMNGE_SENSOR

PUBLISH_1
Qi Qo

THRESHOLD |THRESH FRESENT I STATUS

GREEN

S0_A
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Une configuration systéme mettant en ceuvre les caractéristiques décrites ci-dessus pourrait apparaitre sous la
forme textuelle suivante:

SYSTEM ORANGE_SORTER (* Configuration du systeme de trieur

d"oranges *)
APPLICATION SORT
FBS
SENSOR: ORANGE_SENSOR;
GATE: FB_AND;
ACTUATOR: SOLENOID;
END_FBS
EVENT_CONNECT IONS
SENSOR.IND TO GATE.REQ;
GATE.CNF TO ACTUATOR.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SENSOR.PRESENT TO GATE.IN1;
SENSOR.GREEN TO GATE.IN2;
GATE.OUT TO ACTUATOR.IN;
END_CONNECTIONS
END_APPLICATION
DEVICE SENSOR: ORANGE_EYE
RESOURCE R1: ORANGE_RES(
THRESHOLD:= 0.15,
ID:= 225.0.0.1:1025)
FBS
LOGIC: FB_AND;
END_FBS
EVENT_CONNECT IONS
SENSOR.IND TO LOGIC.REQ;
LOGIC.CNF TO PUB.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SENSOR.PRESENT TO LOGIC.IN1;
SENSOR.GREEN TO LOGIC.IN2;
LOGIC.OUT TO PUB.SD_1;
END_CONNECTIONS
END_RESOURCE
END_DEVICE
DEVICE ACTUATOR: SOLENOID_VALVE
RESOURCE R1: SV_RESOURCE(
ID:= 225.0.0.1:1025)
END_RESOURCE
END_DEVICE
MAPP ING
SORT.SENSOR ON SENSOR.R1.SENSOR;
SORT.GATE ON SENSOR.R1.LOGIC;
SORT.ACTUATOR ON ACTUATOR.R1.VALVE;
END_MAPPING
SEGMENTS
NET1: Ethernet;
END_SEGMENTS
LINKS
SENSOR => NET1;
ACTUATOR => NET1;
END_LINKS
END_SYSTEM
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KM ERINEEMN RFECE ATRELUA T XA :

[ SYSTEMORANGE_SORTER(+#&F 23 #5411 R4 B & +) APPLICATIONSORT

FBS
SENSOR: ORANGE_SENSOR;
GATE: FB_AND;
ACTUATOR: SOLENOID;
END_FBS
EVENT_CONNECTIONS
SENSOR. IND TO GATE.REQ;
GATE.CNF TO ACTUATOR.REQ;
END_CONNECT IONS
DATA_CONNECT IONS
SENSOR.PRESENT TO GATE.IN1;
SENSOR.GREEN TO GATE. IN2;
N;

G &1ERNES . ORANGE_EYERESOUR
CER1: ORANGE_RES(
THRESHOLD:= 0.15,
ID:= 225.0.0.1:1025)
FBS
LOGIC: FB_AND;
END_FBS
EVENT_CONNECTIONS
SENSOR.IND TO LOGIC.REQ;
LOGIC.CNF TO PUB.REQ;
END_CONNECTIONS
DATA_CONNECTIONS
SENSOR.PRESENT TO LOGIC.IN1;
SENSOR.GREEN TO LOGIC.IN2;
LOGIC.OUT TO PUB.SD 1;
END_CONNECTIONS
END_RESOURCE
END_DEVICE
DEVICE ACTUATOR: SOLENOID_VALVE
RESOURCE R1: SV_RESOURCE(
ID:= 225.0.0.1:1025)
END_RESOURCE
END_DEVICE
MAPP ING
SORT.SENSOR ON SENSOR.R1.SENSOR;
SORT.GATE ON SENSOR.R1.LOGIC;
SORT.ACTUATOR ON ACTUATOR.R1.VALVE;
END_MAPPING
SEGMENTS
NET1: Ethernet;
END_SEGMENTS
LINKS
SENSOR => NET1:
ACTUATOR => NETL1;
END_LINKS
END_SYSTEM
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<Connection Source="SENSOR.IND" Destination="LOGIC.REQ" dx1="44.444443"
dx2="'58.8235" dy=''-588.2353" />
<Connection Source="LOGIC.CNF" Destination="PUB.REQ" dx1="61.111107" />
</EventConnections>
<DataConnections>
<Connection Source="SENSOR.PRESENT" Destination="LOGIC.IN1" dx1="83.33333"
dx2="'64.7059" dy="'576.4706" />
<Connection Source="SENSOR.GREEN" Destination="LOGIC.IN2" dx1="38.888885"
dx2="58.8235" dy="'458.8235" />
<Connection Source="LOGIC.OUT" Destination="PUB.SD_1" dx1="100.0" />
</DataConnections>
</FBNetwork>
</Resource>
</Device>
<Device Name="ACTUATOR" Type='"SOLENOID_VALVE" x='"627.7778" y="11.111111" >
<Resource Name="R1" Type="SV_RESOURCE" x="705.55554" y="22_222221" >
<Parameter Name="I1D" Value="225.0.0.1:1025" />
</Resource>
</Device>
<Mapping From="'SORT.SENSOR" To="'SENSOR.R1.SENSOR" />
<Mapping From="SORT.GATE" To=""SENSOR.R1.LOGIC" />
<Mapping From=""SORT.ACTUATOR" To="ACTUATOR.R1.VALVE" />
<Segment Name="NET1" Type="Ethernet" x='"616.6666" y="411.11108" dx1=''999.99994" >
</Segment>
<Link CommResource="SENSOR" SegmentName="NET1" >
</Link>
<Link CommResource="ACTUATOR" SegmentName="'NET1" >
</Link>
</System>
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Un document XML correspondant serait alors: B S EN AU XML R Bseraitalors: |(esrc1
<?xml_version="1.0" encoding="UTF-8"7> [ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPESystemSYSTEM"http:www.holobloc.comxmlLibraryElement.dtd" — | tifi
<IDOCTYPE System SYSTEM "http://www.holobloc.com/xml/LibraryElement.dtd" > ><SystemName="ORANGE_SORTER"Comment="OrangeSorter R4 EL & "><IdentificationStandard="61499-2"><Vers ol
<System Name="'ORANGE_SORTER" Comment="‘Orange Sorter System Configuration" > jonInfoOrganization="IECSC65BWG15"Version="0.2"Author="JHC"Date="2011-0223"Remarks="Movedparameters ne.
<ldentification Standard="61499-2" /> toResourcelevel."><VersionInfoOrganization="IECTC65WG6"Version="0.1"Author="JHC"Date="2000-0620"Remark su
<Versionlnfo Organization="1EC SC65B/WG15" Version="0.2" Author="JHC" Date="2011-02- s="NowusesLibraryElement.dtd"><VersionInfoOrganization="IECTC65WG6"Version="0.0"Author="JHC"Date="2000 bs
23" Remarks="Moved parameters to Resource level." /> -0203"><ApplicationName="SORT"><SubAppNetwork><FBName="SENSOR"Type="ORANGE_SENSOR"x="94.1176" cn
<Versionlinfo Organizagion="lEC TC65/WG6™ Version="0.1" Author="JHC" Date="2000-06- y="11.7647"><FB><FBName="GATE"Type="FB_AND"x="941.1765"y="11.7647"><FB><FBName="ACTUATOR"Type= pti
20" Remarks="Now uses LibraryElement.dtd" /> "SOLENOID"x="1441.1764"y="11.7647"><FB><EventConnections><ConnectionSource="SENSORIND"Destination=" on
<VersionlInfo Organization="1EC TC65/WG6™ Version="0.0" Author="JHC" Date="2000-02- GATEREQ"dx1="88.2353"dx2="47.0588"dy="-188.2353"><ConnectionSource="GATE.CNF"Destination="ACTUATO st
03" /> . . RREQ"dx1="41.1765"><EventConnections><DataConnections><ConnectionSource="SENSOR.PRESENT"Destination ec
<AEEJQKSS,§22W§?E6§ SORT™ > ="GATEIN1"dx1="64.7059"dx2="176.4706"dy="982.3529"><}E$%E="SENSOR GREEN" El ##b="GATEIN2"dx1="123. :“es't
o " o . I " 5294"dx2="158.8235"dy="870.5882"><i&#&/FE="GATE.OUT"Destination="ACTUATORIN"dx1="152.9412"><DataCon
s o ot s T g e 2
_w " _w oo .o " ><HEIRZ M= R _RES"x="577. "y="11. "><ParameterName=" "Value="0.
<P Name="GATE" Type="FB_AND™ x="941. 17657 y="11.7647" > 5"><ParameterName="ID"Value="22500.1:1025"><FBNetwork><FBName="LOGIC'Type="FB_AND'x="1538.8888"y n
<FB Name="ACTUATOR" Type="SOLENOID" X=""1441.1764" y:"11-7647" > :"%44.44"443'><FI§><E‘\'/entConnec"tions><ConnectionSou‘r'ce:"SENSO”R.IND"Destina“tion:"LO?IC.RE"Q"de :”44'?444 $§
</FB> 43"dx2="58.8235"dy="-588.2353"><ConnectionSource="LOGIC.CNF"Destination="PUBREQ "dx1="61.111107"><Ev PN
<EventConnections> entConnections><DataConnections><ConnectionSource="SENSOR.PRESENT"Destination="LOGICIN1"dx1="83.3333 -
<Connection Source="SENSOR. IND" Destination="GATE.REQ" dx1="88.2353" 3"dx2="64.7059"dy="576.4706"><i& % F="SENSOR.GREEN"Destination="LOGICIN2"dx1="38.888885"dx2="58.823 gR
dx2="47.0588" dy="-188.2353" /> 5"dy="458.8235"><% % F="LOGICOUT" B #93th="PUB.SD_1"dx1="100.0">< B ><FBNetwork><Z Jf><ig #>< ¢
<Connection Source="GATE.CNF'" Destination="ACTUATOR.REQ" dx1="41.1765" /> & & B IR="ACTUATOR"Type="SOLENOQID_VALVE"x="627.7778"y="11.111111"><ZE&F="R1"Type="SV_RESOUR m
</EventConnections> CE"x="705.55554"y="22222221"><ParameterName="ID"Value="225.0.0.1:1025"><Resource><Device><MappingFr E’J
<DataConnections> om="SORT.SENSOR"To="SENSOR.R1.SENSOR"><MappingFrom="SORT.GATE"To="SENSORR1.LOGIC"><MappingFrom }%
<Connection Source="SENSOR.PRESENT" Destination=""GATE.IN1" dx1="64.7059" ="SORT.ACTUATOR"To="ACTUATORR1.VALVE"><SegmentName="NET1"Type="LAKM"x="616.6666"y="411.11108"
dx2="176.4706" dy="982.3529" /> dx1="999.99994"><Segment><LinkCommResource="SENSOR"SegmentName="NET1"><Link><LinkCommResource= =
<Connection Source="SENSOR.GREEN" Destination="GATE.IN2" dx1="123.5294" "ACTUATOR"SegmentName="NET1"><§%>< R 4> "
dx2="158.8235" dy="870.5882" /> #
<Connection Source="GATE.OUT" Destination=""ACTUATOR.IN" dx1="152.9412" /> s
</DataConnections> ==
</SubAppNetwork> am
</Application> es
<Device Name="SENSOR" Type="ORANGE_EYE" x="122.22221" y="11.111111" > M
<Resource Name="R1" Type="ORANGE_RES"™ x="577.7778" y="11.111111" > ad
<Parameter Name="THRESHOLD" Value="0.15" /> so
<Parameter Name="ID" Value=''225.0.0.1:1025" /> n
<FBNetwork > F
<FB Name="LOGIC" Type=""FB_AND" x="1538.8888" y="'344.44443" > 20
</FB> 14
<EventConnections>
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C.7 Définition de SegmentType

EXEMPLE Le type de segment Ethernet utilisé a a I'Article C.6 peut étre défini sous forme textuelle et en XML
comme montré ci-dessous.

SEGMENT_TYPE Ethernet
VAR
PHY: WSTRING:= "10BASE-T"; (* Support physique *)
Speed: REAL:= 10.0; (* Mbits/s *)
Length: REAL:= 25.0; (* Longueur en métres *)
END_VAR
END_SEGMENT_TYPE

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE SegmentType SYSTEM *"http://www.holobloc.com/xml/LibraryElement.dtd” >
<SegmentType Name="Ethernet" >

<ldentification Standard="IEEE 802.3" ApplicationDomain=""Networking" />

<Versionlnfo Organization=""Holobloc Inc" Version="0.0" Author="JHC"
Date="2011-02-09" />

<CompileriInfo header="package fb.rt_net;" >

</Compilerinfo>

<VarDeclaration Name="PHY" Type="WSTRING" InitialValue="10BASE-T"
Comment="Physical medium" />

<VarDeclaration Name="Speed'" Type="REAL"™ InitialValue="10.0"
Comment="Mbits/sec"” />

<VarDeclaration Name="Length'" Type="REAL"™ InitialValue="25.0" Comment="Length
in metres" />
</SegmentType>
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TfllLetypedesegmentEthernetutiliséaal' ArticleC.6peutétredéfinisousformetextuelleetenXMLcommemontréci-dessouso

IEERE: WSTRING: ="10BASE-T"; (xSZ#F{A[G~)

Speed: REAL:= 10.0; (* Mbits/s *)

Length: REAL:= 25.0; (* Longueur en métres *)
END_VAR

[ <?xmlversion="1.0"encoding="UTF-8"?><IDOCTYPESegmentTypeSYSTEM"http:www.holobloc.comxmiLibrar

yElement.dtd"><SegmentTypeName="Ethernet"><IdentificationStandard="IEEE802.3" ApplicationDomain="N
etworking"><VersioninfoOrganization="HoloblocInc"Version="0.0"Author="JHC"Date="2011-02-09"><Co
mpilerinfoheader="packagefb.rt.net;"><Compilerinfo><VarDeclarationName="PHY "Type="WSTRING"InitialVa
lue="10BASE-T"Comment="#¥8 51 &"><VarDeclarationName="Speed"Type="REAL "InitialValue="10.0"Com
ment="Mbitssec"><VarDeclarationName="Length"Type="REAL"InitialValue="25.0"Comment="Lengthinmetr
es"><SegmentType>
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