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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUNCTION BLOCKS -

Part 2: Software tool requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organlzatlon for standardlzatlon comprising

all ngtiomat—etectrotechmicat—committees \II:\J Natiomat uuulllllucca} Fhe qucbl of—t promote
interngtional co-operation on all questions concerning standardlzatlon in the electricalland ele fields. To
this epd and in addition to other activities, ifications,
Technlical Reports, Publicly Available Specifications (PAS) and Guides ( as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; any IEC N ?erested
in thgd subject dealt with may participate in this preparatory work nd non-
goverpmental organizations liaising with the IEC also participate in this¢frep bs closely
with the International Organization for Standardization (ISO) in accord eteqmined by
agreefnent between the two organizations.

2) The fqrmal decisions or agreements of IEC on technical matters expre ernational
consephsus of opinion on the relevant subjects since each from all
interegted IEC National Committees.

3) IEC Publications have the form of recommendations for tig accepted by IEG National
Comnjittees in that sense. While all reasonable effor S are, m hat the technical contgnt of IEC
Publidations is accurate, IEC cannot be hich they are used dr for any
misinterpretation by any end user.

4) In order to promote international umformlty undertake to apply IEC Pdblications
transgarently to the maximum extent pos and regional publications. Any djvergence
betwepn any IEC Publication and the correspon ar regtonal publication shall be clearly indicated in
the lafter.

5) IEC provides no marking g indjicate- ovdl and cannot be rendered responsiblg for any
equipment declared to be i i i

6) Allus

7) No liapili employees, servants or agents including individual eXperts and
memb) attonal Committees for any personal injury, property damage or
other gther direct or indirect, or for costs (including legal fees) and
expenfses arising ge of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidations.

8) Attent e references cited in this publication. Use of the referenced publications is
indisp ion of this publication

9) Attent ity that some of the elements of this IEC Publication may be the pubject of
patent | not be held responsible for identifying any or all such patent rights

Internat IEC 61499-2 has been prepared by IEC technical commiftee 65:

Industrigl-process surement and control.

This standard cancels and replaces IEC/PAS 61499-2 published in 2001. This first edition
constitutes a technical revision.

The following major technical changes have occurred between the PAS edition and this
edition:

a) Syntax for network segments,

consistency with IEC 61499-1.

b) Syntax for parameters instead of constant data connections has been included for
consistency with IEC 61499-1.

links and parameters has been added in Annex A for
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The text of this standard is based on the following documents:

CDhV Report on voting
65/339/CDV 65/347/RVC

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.

IEC 61499 i Ming-parts—underthe-gene

Part 1:
Part 2: $oftware tool requirements

Architecture

Part 3: Tutorial information
Part 4: Rules for compliance profiles 1

ed until
c.ch" in

The committee has decided that the contents of this publi
the maiptenance result date indicated on the IEC
the datd related to the specific publication. At this d

* reconfirmed;
* withdrawn;

+ replaced by a revised edition, or
*+ amepded.

A bilingpal version of thi t @ later date.

9,

1 Under consideration.
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INTRODUCTION

The IEC 61499 series consists of four Parts:

« Part 1 contains:

— general requirements, including an introduction, scope, normative references,
definitions, and reference models;

— rules for the declaration of function block types, and rules for the behaviour of
instances of the types so declared;

— rules for the use of function blocks in the configuration of distributed Industrial-Process
Measurement and Control Systems (IPMCSs);

ments of

ces and

+ Part
follo

bort the

_ 2% > MCSs:

It is jneering
Sup

e Part eric and

ing the

untered

efopment of compliance profiles which specify the features
o be implemented in order to promote the following aftributes
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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 Clause 1 of IEC 61499-1:

— the Ipecificalion of famctionm bfock types;
— the
— the $pecification, analysis, and validation of distributed IPMCSs;

unctional specification of resource types and device types;

— the ¢onfiguration, implementation, operation, and maintenane
— the g¢xchange of information among software tools.

It is ass
System

It is bey
process|
required
such tas

2 No

The foll

of the re
IEC 614
IEC 614 { art 4: Rules for compliance profiles2

The norn S given in IEC 61499-1 apply to this part of IEC 61499.

3 Ten

S able for the application of this do
For datgd references, lonl e Bditi j applies. For undated references, the lates

Support

industrial-
dctivities

specify

cument.
t edition

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, or system configuration.

2 To be published.
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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:

a) The type or types of library element to which the software tool applies.

b) The engineering task or tasks supported by the software tool. Task descriptions may be

takeln from the enumeration of engineering tasks given in Clause 1,
the supplier.

4.2 Exchange of library elements

fined by

A software tool shall be capable of exchanging its library € 3 AN e tools.
This exchange shall take the form of data in the formé i i tten on

physical media or exchanged over communication link

4.3 Information to be provided by the supplier

NOTE The provisions of this subclause are a library
element fay achieve protection of intellectual prope ermit the
effective yise of the library element.

The prgvider of a library element library

element].

EXAMP ide an
ained in
esource
D-4;
on in a
D9-4, for
b profile

When 4

ndmpleme

tion of a library element is provided, the provider is not required to

provide Lfull_details of the implementation However the provider shall provide slufficient
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 and data
interfaces as defined in IEC 61499-1, 5.2.1, and its services as defined in
IEC 61499-1, 6.1.3;

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

4.5 Modification of declarations

A soft | library

element adding,

deleting shiically or

textually or both.

4.6 Vjalidation of declarations

If requi ilities for

validatig include,

but are

a) Che

b) Che ther all
fungti broperly
allo among
resd

c) Sim ither by
itsel

4.7 I]'npleme

If requied by the g for the

impleméntation o itles may

include,
a) esource
b) hces in

vices, for instance by using the management facilities defined in
subclatise 3.3 and Annexes F and G of IEC 61499-1.
4.8

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:

a) The facilities described in preceding subclauses of this Clause.

b) The information exchange facilities defined in subclause 6.2 and Annex F of
IEC 61499-1.
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Annex A
(normative)

Document Type Definitions (DTDs)

A.1  General principles

This Annex presents Document Type Def|n|t|ons (DTDs) for the exchange of IEC 61499 library

elements
eXtensi

The cofrespondences between the DTD elements given in this ARne elements
defined|in IEC 61499-1, C.2.2, and the textual syntax given i x B are
given in| Table A.1.
Table A.1 — Document Type Defi%T
DTD element LibraryEIemeﬁt m )extual syntax
DataType DataTypeDgcla M ta_type_declargdtion
(IEC 61131-3-B.1.B)
FBType }BQ'yBBQNarE}t'\on K/ fb_type_declaratjion
SuljapplicationType SubapplicationTypeRNeclakration subapplication_type_
(\ declaration
AdapterType ( msl@x@r e eela tion adapter_type_declafyation
ResourceTyp N so Wlaration resource_type]
specification
Devicg’l“/y\g%e > I}a{iWeDeclaration device_type_specifilcation
Systéﬁ//\ /\\%ys mConfiguration system_configurafion
The firs is Annex contains the DTD for the corresponding library
element]. ch subclause provides a reference to the textual syntax (if
any) pl e major elements and attributes in the DTD. Follow|ng this,
exampl f the\resulting XML files for typical library elements
If therelis a~co tween the provisions of this Annex and the provisions of Annex B of
IEC 61499-1;"the provisions of the latter shall prevail.
NOTE 1 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 part of IEC 61499.

A.2 DataType DTD

An XML document complying with the DTD in Table A.2 represents a DataTypeDeclaration

object as described in Clause C.1 of IEC 61499-1.
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Table A.2 — DataType DTD

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

<!ELEMENT DataType (Identification?, VersionInfo+, CompilerInfo?,
ASN1Tag?, (DirectlyDerivedType | EnumeratedType | SubrangeType |
ArrayType | StructuredType))>

<!ATTLIST DataType
Name CDATA #REQUIRED
Comment CDATA #IMPLIED>

<!ELEMENT Identification EMPTY>

<!ATTLIST Identification
Standard CDATA #IMDPLIED
Cl@ssification CDATA #IMPLIED

ApplicationDomain CDATA #IMPLIED
Fuhction CDATA #IMPLIED

Type CDATA #IMPLIED

Degcription CDATA #IMPLIED>

<!ELEMENT VersionInfo EMPTY> \\\/)
<!ATTLIST VersionInfo

Orgganization CDATA #REQUIRED

Version CDATA #REQUIRED

Aufthor CDATA #REQUIRED

Date CDATA #REQUIRED

Remarks CDATA #IMPLIED>

<!ELEMENT ASN1Tag EMPTY>

<!ATTLIST ASNlTag

Clgss (UNIVERSAL | APPLICATIO TE) #IMPLIED
Number CDATA #REQUIRED>

<!ELEMENT CompilerT (Compi er
<!ATTLIST Compile

hepder CDATA #IMPLYED
cl@assdef CDATA

<!ELEMENT Shp i
<!ATTLIST ¥
Lahguage &,
Vepdor CDAT
Pr)duct C

Othgr) #REQUIRED

ﬁéx{é}dType EMPTY>
er MredType
NT | INT | DINT | LINT | USINT UINT | UDINT

|
AL | TIME | DATE | TIME_OF_DAY | TO
DT | STRING | BYTE |WORD | DWORD |LWORD | WSTRING)

Injti¥alvalue CDATA #IMPLIED

C PRt o o L TAIDT Ty
ormment P N 2 . S | g 7 e g e e

<!ELEMENT EnumeratedType (EnumeratedValue+)>
<!ATTLIST EnumeratedType

InitialValue CDATA #IMPLIED

Comment CDATA #IMPLIED>

<!ELEMENT EnumeratedvValue EMPTY>
<!ATTLIST EnumeratedvValue

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<!ELEMENT SubrangeType (Subrange)>
<!ATTLIST SubrangeType

BaseType (SINT|INT|DINT|LINT|USINT|UINT|UDINT|ULINT) #REQUIRED
Initialvalue CDATA #IMPLIED

Comment CDATA #IMPLIED>



https://iecnorm.com/api/?name=f49d9fb2543dee910aa7ed975d777b34

61499-2 O IEC:2005(E)

- 11 -

Table A.2 — DataType DTD

<!ATTLIST Subrange
LowerLimit CDATA #REQUI
UpperLimit CDATA #REQUI

<!ELEMENT Subrange EMPTY>

RED
RED>

<!ELEMENT ArrayType
<!ATTLIST ArrayType
BaseType CDATA #REQUIRE

(Sub

Comment CDATA #IMPLIED>

InitialvValues CDATA #IMPLIED

range+) >

D

<!ELEMENT StructuredType

(VarDeclaration|SubrangeVarDeclarq;igp)+>

<IATTLIST Structuredlype
Cojhment CDATA #IMPLIED>

A

<!E
<!A
Nai
Ty}
Ar
In
Cot

L EMENT VarDeclaration
[TLIST VarDeclaration
he CDATA #REQUIRED
be CDATA #REQUIRED
raySize CDATA #IMPLIE

hment CDATA #IMPLIED>

| tialValue CDATA #IMPLIED

EMPTY >

D

<!E
<!A
Nai
Ty}
In
Cot

LEMENT SubrangeVarDec
TLIST SubrangeVarDec
he CDATA #REQUIRED

hment CDATA #IMPLIED>

be (SINT|INT|DINT|LINT|US
jtialValue CDATA #IMPLIED

laration (Subrange+

laration

(
UI

5 NN
LI&C) RPQUIRED

tions of the elen
es to the form

Explang
referend

@
N\

A
ement] O\ %

Textual syntax
(IEC 61131-3, Annex B)

Explanation

See [EC 61131-3

N

Name

T NN
\

data_type_name

Commgnt \/ -- A comment as per I[EC 61131-3 without (* and *) del|miters
Tdentiflication 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
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Table A.3 — DataType DTD elements

Element
attributes

(IEC 61131-3, Annex B)

Textual syntax Explanation

VersionInfo

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

Organization

The organization supplying this library element

Version digit [digit] '. The Version identification for this
digit [digit] [letter] library elemer}tf\

Authdr -- The author of this Iibra/ry\élement

Date date_literal ['-' The relwxf\wﬁon

daytime]
Remaryks -- Comments reléirwis\(e}s\'\onx
ASN1Tag ASN.1 tag SOSQ/IEC 8824
Clasd ASN.1 tggrttass per ISQ/IEC 8324-1
Numbdr ASN.1 fag pambedperSO/IEE 8824-1

CompilgrInfo

Labglt fon

Information f@ %gs used with this clas

12

headqr -- I-é\ad\ Qrmatlgn sukh 251\3{) fk/ge imports, etc.
clasddef -- | The tlass definitia nfom such as superclass an
implemented\ faces. If none is given, a default absftract

sul erc@%s\is used

Compilgr

\?%)séb\lbone c}several compilers used with this vdrsion

Langydage [\ == Tp)e source language of this compiler
Venddr K \/\ - \ The vendor of this compiler
Prodyct \) & = The product name of this compiler
Versilon N The version of this compiler

RS
voe

DirectllyDerive &\

N

See IEC 61131-3, Tables 12 and 14, #1

BaseType \\ >Qlementary_type_name

Initiéf?ai}e \b;? \\ constant

Commgnt R \ A comment as per IEC 61131-3 without (* and *) delim|ters
Enumerdtedfype See IEC 61131-3, Tables 12 and 14, #2

InitilalWalue enumerated_value

Comment A comment as per IEC 61131-3 without (* and *) delimiters
EnumeratedvValue See IEC 61131-3, Table 14, #2

Name enumerated_value

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

BaseType integer_type_name

Initialvalue

signed_integer

Comment

A comment as per IEC 61131-3 without (* and *) delimiters
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Table A.3 — DataType DTD elements

Element Textual syntax Explanation
attributes (IEC 61131-3, Annex B)
Subrange See IEC 61131-3, Tables 12 and 14, #3
LowerLimit signed_integer
UpperLimit signed_integer
ArrayType See IEC 61131-3, Tables 12 and 14, #4
BaseType non_generic_type_nam
InitilalvValues array_initialization ~

VarDecllaration

7
a

structyredType See IEC 61131-3, Tables 12, #5 dqth14, %5 Brd #8
\

Name structure_element_name

Type non_generic_type_nam& \\ )

A Si
rraylSize See NOTE 1/ ~ B

Initialvalue See NOEPE\%\)

Commgnt AQON (aé p rIEd\61k1~3)\ Mhout and *) delim|ters

SudrangeVarDeclaration \IEC/6/1131 -3, 2.3.3.

Name struciureﬁhit\/

Initilalvalue

WEET e
s

N
Commgnt /\ B > A\sg\ﬁas per IEC 61131-3 without (* and *) deliriters

NOTE 1 The syntax ofHAi ent ’g equivalent to the syntactic expression
integer {',' integer}

(pubrange
here the n d integer are as defined in Annex B of IEC 61131-3. Hach term
e subrange 0. .n-1, where n is the value of the corresponding
NIf this attribute is missing, the structure component is not an anonymously

NOTE 2 is\attribute is the syntax for initialization of the corresponding variable type as defined in

EXAMPEE—The—structured—data—type  ANALUG_CHANNEL _CONFIGURATIONT —example is

expressed in IEC 61131-3, Table 14 as follows:

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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A corresponding XML document could be:

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

<!DOCTYPE DataType SYSTEM "DataType.dtd"

>

<DataType
Name="ANALOG_CHANNEL_CONFIGURATIONI"
Comment="IEC 61131-3, Table 14#5">

<Identification
Function="Configuration Data"
Standard="61131-3-2.3.3.2"
ApplicationDomain="Any"
Classification="Data type"

TYDe="ANalog
Description="Table 14, #5"/> 4

<VersionInfo <:
Organization="IEC SC65B/WG7/TF3"

Version="2.0"

Author="JHC"

Date="2000-01-31"/>
<StructuredType>

A.3

An XML Table A.4 represents a LibraryElemer]t object
as desqdri ossible root elements of such a docunent are
FBType DeviceType, System, and SubappType,
represe FBTypeDeclaration, AdapterTypeDec|aration,
Resourd peDeclaration, SystemConfiguration, and Subapplication-
TypeDe uperclass LibraryElement, respectively. The DdtaType-
Declara ented separately by the DTD given in Clause A.1| of this

docume)
4

Table A.4 — Library Element DTD

<?xpd\version="1.0" encoding="UTF-8"?>
<!-b Common elements
<!ELEMENT Identification EMPTY>
<!ATTLIST Identification

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

Type CDATA #IMPLIED

Description CDATA #IMPLIED>

<!ELEMENT VersionInfo EMPTY>
<!ATTLIST VersionInfo
Organization CDATA #REQUIRED
Version CDATA #REQUIRED
Author CDATA #REQUIRED

Date CDATA #REQUIRED

Remarks CDATA #IMPLIED>
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Table A.4 — Library Element DTD

<!ELEMENT CompilerInfo (Compiler*)>
<!ATTLIST CompilerInfo

header CDATA #IMPLIED

classdef CDATA #IMPLIED>

<!ELEMENT Compiler EMPTY>
<!ATTLIST Compiler

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

Product CDATA #REQUIRED

Version CDATA #REQUIRED>

<! ELEMENT FBNECTWOTK
(FBf, EventConnections?,DataConnections?,AdapterConnectio

<!ELEMENT FB (Parameter*)>
<!A'TLIST FB
Napme CDATA #REQUIRED

Type CDATA #REQUIRED
Cojnment CDATA #IMPLIED

x| CDATA #IMPLIED

v| CDATA #IMPLIED>

?) >

Sojirce CDATA #REQUIRED
Deptination CDATA #REQUIRED
Cojnment CDATA #IMPLIED

dx|L CDATA #IMPLIE

dxp CDATA #IMPLI

dy| CDATA #IMPLfES\/\
> (\

<!ELEMENT EventConnections (Connection+) \\\\\\;>
<!ELEMENT DataConnections (Connectio

<!ELEMENT AdapterConnections onnegs +) > (i)
<!ELEMENT Connection EMPTY>

<!APTLIST Connection

<!-F FBTyp
<!ELEMENT
(Idpentificatig i mpilerInfo?,Interfacelist,
>

Cojme

<IE \egifz%‘dmt

(Ev ? \Ev Outputs?, InputVars?,OutputVars?,
So 2 Plugs?) >

| ELEMENT Inputs (Event+)>

ELEMENT EventOutputs (Event+)>

'ELEMENT InputVars (VarDeclaration+)>
IELEMENT OutputVars (VarDeclaration+)>
IELEMENT Sockets (AdapterDeclaration+)>
IELEMENT Plugs (AdapterDeclaration+)>

A NANANANNA

<!ELEMENT Event (With*)>
<!ATTLIST Event

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

<!ELEMENT With EMPTY>
<!ATTLIST With
Var CDATA #REQUIRED>
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Table A.4 — Library Element DTD

61499-2 O |IEC:2005(E)

<!ELEMENT VarDeclaration EMPTY>
<!ATTLIST VarDeclaration

Name CDATA #REQUIRED

Type CDATA #REQUIRED

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

<!ELEMENT AdapterDeclaration
<!ATTLIST AdapterDeclaration
Name CDATA #REQUIRED
Type CDATA #REQUIRED

(Parameter*)

Cojnment CDATA #IMPLIED
x [LDATA #IMPLIED
v EDATA #IMPLIED>

<!ELEMENT BasicFB
<!ELEMENT

<!ELEMENT

(InternalVars?,ECC?,Algorithm*) >
InternalVars (VarDeclaration+)>
ECC (ECState+,ECTransition+)> </\\\\ XD

<!ELEMENT ECState
<!ATLIST ECState
Naje CDATA #REQUIRED
Cojment CDATA #IMPLIED
x [DATA #IMPLIED

y [DATA #IMPLIED>

(ECAction*) >

AN

N

<!ELEMENT ECTransition EMPTY>
<!A'TLIST ECTransition

Soluirce CDATA #REQUIRED
Degtination CDATA
Cohdition CDATA #REQUWI D

<!ELEMENT

€§§>ti n EM
<IATLIST E

Copment CDATA #IM
TY;\\\:::>
Alporithm CRATA MPL IE
#

x [DATA #IMPLI

y [DATA #IMPLIED>
Oufput CDATA\#IMPLRED
<!ELEME ithy " ((KBD | ST | LD | Other))>
<!AfrTL Lxhm

Nafpé\CDATA #RBQUIRED

Cofamen D§§§\fIM LIED>

<!ELEMEN{;?BD\&5E¥{DataConnections)>

< IELEMBNT ST~BZDATA>

IR}

< ELEMENT

(Runcra)
T o7

<!ELEMENT Rung EMPTY>
<!IATTLIST Rung

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

<!ELEMENT Other PCDATA>

<!ATTLIST Other

Language CDATA #REQUIRED >

<!ELEMENT Service (ServiceSequence+)>
<!ATTLIST Service

RightInterface CDATA #REQUIRED
LeftInterface CDATA #REQUIRED
Comment CDATA #IMPLIED>
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Table A.4 — Library Element DTD

<!ELEMENT ServiceSequence (ServiceTransaction*)>
<!ATTLIST ServiceSeqguence

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<!ELEMENT ServiceTransaction (InputPrimitive?, OutputPrimitive*)>

<!ELEMENT InputPrimitive EMPTY>

<!ATTLIST InputPrimitive
Interface CDATA #REQUIRED
Event CDATA #REQUIRED
Parameters CDATA #IMPLIED>

<!ELEMENT OutputPrimitive EMPTY>
<!APTLIST OutputPrimitive
Inkerface CDATA #REQUIRED
Event CDATA #REQUIRED
Pafjameters CDATA #IMPLIED>

<!-} AdapterType elements --> \\Q\ \\\/)

<!ELEMENT AdapterType
(Idpentification?,VersionInfo+,CompilerInfo?, Interf L Seryvice?) >
<!A'TLIST AdapterType
Napme CDATA #REQUIRED
Copment CDATA #IMPLIED>

<!-} ResourceType elements --
<!ELEMENT ResourceType (Ide
FBTypeName*, VarDeclaration*,
<!APTLIST ResourceType
Najne CDATA #REQUIRED
Copment CDATA #IMPLIED>

, CompilerInfo?,

<!ELEMENT FBTypeNa&me EMPTY>

<!APTLIST FBTyp
Najne CDATA #RE&*RE (\

<!-} Devices
<1 ELEMENT *@‘»
VarpPeclaratdd

<!A

Co

Type,'CDATA #REQUIRED

Comment CDATA #IMPLIED
x CDATA #IMPLIED
y CDATA #IMPLIED>
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Table A.4 — Library Element DTD

<!-- System elements -->

<!ELEMENT System (Identification?, VersionInfo+, Application*, Device+,
Mapping*, Segment*, Link*)>

<!IATTLIST System

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<!ELEMENT Application (SubAppNetwork)>
<!ATTLIST Application

Name CDATA #REQUIRED

Comment CDATA #IMPLIED>

<! EFEMENT Mapping EMPTY
<!APTLIST Mapping

Frpm CDATA #REQUIRED
To| CDATA #REQUIRED>

<!ELEMENT Device (Parameter*,Resource*,FBNetwork?)
<!A'TLIST Device

Naje CDATA #REQUIRED

Type CDATA #REQUIRED

Cojnment CDATA #IMPLIED

x [DATA #IMPLIED

v [CDATA #IMPLIED> (“7

<!-F SubAppType elements -->
<!ELEMENT SubAppType
(Idpentification?,VersionInfo
SubhppNetwork?) >

<!A['TLIST SubAppType

Naje CDATA #REQUIRED

hment CDATA #IMPLIED>

UbAppInterfacelList,

InputVars?,OutputvVars?) >
t+)>

ntConnections?,DataConnections?, AdapterConnections?) >

Type ,CDATA #REQUIRED
Comment CDATA #TMPLTED

x CDATA #IMPLIED
y CDATA #IMPLIED>
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<!-- Network elements -->
<!ELEMENT Segment
<!ATTLIST Segment
Name CDATA #REQUIRED
Type CDATA #REQUIRED
Comment CDATA #IMPLIED
x CDATA #IMPLIED
y CDATA #IMPLIED
dx1 CDATA #IMPLIED>

<!ELEMENT Parameter EMPTY>
<!ATTLIST Parameter

(Parameter>*) >

Npme CDATA #REQUIRED
Vplue CDATA #REQUIRED

<!ELEMENT Link
<!ATLIST Link

Cpmment CDATA #IMPLIED>
(Parameter*) >
SpgmentName CDATA #REQUIRED

CpmmResource CDATA #REQUIRED
Cpmment CDATA #IMPLIED >

Explangtions of some of the elements of the above

Elenjent
Attributes

A
D, and\(where applicable) refergnces to
the formal syntax for their attributes, are given in Table A.3.
Table A.5 -@:Q%{%t DID @m s
Sy,

Explanation

(IEC 6149?-1, Ne\xﬁl

Idenjtification

N

2\

VerslionInfo A ee Table A.3

CompfilerInfo [

Compfiler < > />

FBNefwork A funetion block network as defined in IEC 61499-1.

FB <

Woﬁon block instance as defined in IEC 61499-1.

<
\
Name {

fb>instanceiname

X
EEN\ XS

fb type name

N\
Congé&E:Q\ \\

A comment as per IEC 61131-3 without (* and *) delimitgrs
x| v \) See Annex B.
Connkction An event connection data connection nrndnpfnrﬁnnnnrﬁn as

defined in IEC 61499-1.

Source See NOTE 3
Destination See NOTE 3
dx1l, dx2, dy See Annex B
FBType A function block type as described in [IEC 61499-1.
Name fb type name
Comment

A comment as per IEC 61131 without (* and *) delimiters
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Table A.5 — LibraryElement DTD elements

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B)
Event A declaration of an event interface.
Name event_input_name See NOTE 4
event_output_name
Type event_type
Comment A comment as per IEC 61131-3 without (* and *) delimiters
With A declaratiorrof amassociationm betweemarevent anda
variable. /4 .

Valfr input_variable_name e (@)
| output_ variable
_name //\\\

VarDeclaration A declaration/of\a\ari@& \ \/

Name input_variable_name \\Q§§ \\kKQIE 5

| output_variable_nam
internal_variable_name
Z\

gl MUY

ArfraySize \éee\NQTE/é

Infitialvalue /A \ SES\NOTE 7

Copment A comméqt a\s\p%&IE}S\M1-3 without (* and *) delimitgrs

—

AdapterDeclaratign A\s@clara%g\f\a}rﬂg vas{)cket interface of a function block type.

Nafne / &\Qg_r@\l\wname See NOTE 8

I ORI R LA

A\b@q}%s per IEC 61131-3 without (* and *) delimitgrs

x|y oWee Annex B) of plug or socket in the internal
functiomblock network of a composite function block type.

ECSt%\ \\ \ \/ An EC state as defined in IEC 61499-1.
P

Na| ec_state_name |
Cofimentay~ \ A comment as per IEC 61131-3 without (* and *) delimitgrs
X, | & 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
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Table A.5 — LibraryElement DTD elements

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

Algorithm An algorithm in a specified language (NOTE 1)

Name algorithm name
Comment A comment as per IEC 61131-3 without (* and *) delimiters
ST An algorithm in the IEC 61131-3 ST language, whose contents are in
the syntax of a statement 1list per IEC 61131-3, Annex B.

Rung ATUNg of an afgorithm n the LD fanguage
Ouftput See NOTE 2 /\<\\ N
Expression See NOTE 2 < \

Othefr An algorithm in a language other than D, r BRwhosecontents

are in the syntax defined for the paml Ian\g e;\see E1.
Lapguage The name of the programr%i\ngﬁn\%uéﬁe;\see NOTE 1
Servjice A declaration of 4 se vi&\a}p{r IE\(S> 61499-1
RightInterface serviceinterfaii<n§§/)>/ \\%>
A\ {\
N
LefftInterface service interfa 7nak\ \\\\-/)
e
Comment A comm:ésrp;]\CﬁQNB without (* and *) delimifers

ServljiceSequence A/deslgr\s\tio}q\(; serwcé sequence as per IEC 61499-(
Napme P\ %ggnc ame
Coftment (Y Wsommetitas per IEC 61131-3 without (* and *) delimifers

InpuftPrimitiy & \ \;ﬁn\n\M service primitive as per IEC 61499-1

terface(\\

ent

ser v _>B%érface_nam
e
(

( lug_name '.'] event_input_name)
socket_name '.' event_output_name))
[ 1 1 | T ]

AN
185} e£8§§ \\

input_variable_name {',' input_variable_name}

utPriNle>

An "output" service primitive as per IEC 61499-1

Inftrexface service interface nam
e
Event ('NULL'
([plug_name '.'] event_output_name)
socket_name '.' event_input_name))
[ [ | [ ]
Parameters output_variable_name {',' output_variable_name}
AdapterType A declaration of an adapter interface type per IEC 61499-1
Name adapter type name
Comment

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

ResourceType

A declaration of a resource type as per IEC 61499-1

Name

resource_ type name

Comment

A comment as per IEC 61131-3 without (* and *) delimiters
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Table A.5 — LibraryElement DTD elements

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B)
FBTypeName The name of a function block type supported by all instances of
a resource type
Name fb_type_name
DeviceType A declaration of a device type per IEC 61499-1
Name device_type_name
Cofument A comment as per [EC 61131-3 without (* al'(id *) \c@lmNers
ResourceTypeName The name of a resource type supported b @s@ﬁ\%a
device type
Nape resource_type_name
Resource A resource instance present i }Qta&\o& de ice type
Name resource_instance_na}}& \ \\)
Type resource _type_naﬁe (\ >
Comment A commerkas per IEC\M/(-S/MthM (* and *) delimifers
System A decl at\&\a S)&emkgor}ﬁéu}\aﬁon per IEC 61499-1
Nae
Colument A comr)?\t@%eh& ©\61931-3-2.1.5 without (* and *
délimiters
Applfication N N N&\lq\sa\on o) an application per IEC 61499-1
Nape /\\ipp\l\{ ti%g name
cofment Agommentas fer IEC 61131-3 without (+ and *) delimifers
Mappjing a S\%W \k/nstance from an application onto a function block
|n<>aﬁn\s\e SOouxce.
Frpm W&E@feference Hierarchical function block instance nafne
in its application, e.g., APP1.SUBAPP2.FB2
To\x\\s\iyce reference |Hierarchical function block instance nane
in the physical system (see NOTE 10).
Devife A declaration of a device configuration as per IEC 61499-1
Naks deviee—instance—npame
Type device_type_name
Comment A comment as 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 as per IEC 61131-3 without (* and *) delimiters
SubAppEvent A declaration of an event interface of a subapplication type.
Name event_input_name See NOTE 9
| event_output_name
Type event_type
Comment A comment as per IEC 61131-3 without (* and *) delimiters

61499-2 O |IEC:2005(E)
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Table A.5 — LibraryElement DTD elements

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

SubApp A subapplication instance as defined in IEC 61499-1.
Name subapp_instance_na

me
Type subapp_type_name
Comment A comment as per IEC 61131-3 without (* and *) delimiters
XMy OBE l'\lllle)( D
Segment A segment of a commumcahon(%q‘rf\
Nape identifier
Type identifier
Comment A comment as per IEC 61 131M\uty{§nd¥) éélimiters
x|y, dxl W\ \\/

Link A link between a Seg ent(\/lem\a\nd\@/l%evme elemént
CojmResource resourcz)\ﬁ < Q J\>NOTE 11
SepmentName identi segment to be linked
Copment A commeﬁt agper IE‘C\\&U ?)—3 without (* and *) deIimi‘ers

Parameter \A\Qa(fa-n}e@&)fén\)em%t, e.g. a Segment or Link elemient.
Nape 1de€’n~1‘\1f
Vafl actegsteingyn an appropriate format to express the value

<> k of\%\a’}s\})%Mrameter
Copment \xt/s per IEC 61131-3 without (* and *) delimifers
@%\/
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Table A.5 — LibraryElement DTD elements

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

NOTE 1 The specification of algorithms in languages other than FBD, ST and LD is beyond the scope of
this part of IEC 61499.

NOTE 2 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 part of IEC 61499 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 ['!']) | or_expressio
\ and_expression and_expression '&'

or_expression ::= and_expression | or_expression or

See EXAMPLE 1 for an illustration of this recommended usage.

NOTE/3 Depending on the context, the syntax of a Source or Desti
correspond to the syntax of the respective element in one o
data_conn, adapter_conn, subapp_event_
config_event_conn, config_data_conn,
devtype_event_conn, devtype_data_cgnn,
in Annex B of IEC 61499-1.

given

NOTEH 4 vent
NOTH 5

b part
NOTH| 6 uivalent to the syntactic expression

¢ {',' integer}
ger are as defined in Annex B of IEC 6113[1-3.
e subrange 0. .n-1, where n is the value ¢f the

d still be an instance of a previously defined array| type.

NOTH] X i syptax for initialization of the corresponding variable type ps

NOTH i 3 {nd socket_name apply when the associated

NOTH| i nt/ input_name and event_output_name apply when the

NOTH

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 ifthe source is APP1 FB3 then the resulting m’pp|ng
™1 d Iy =

shall be to DEV1.RES2.FB3 and DEV1.FB3 respectively.

NOTE 11 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.
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Coordinate system
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Annex B
(informative)

Graphics model

This Annex presents a S|mple graphlc model WhICh permlts the apprOX|mate reconstructlon of

the grapt
control
ECC, RE
DTD in

NOTE T
common
drawing 4

Since th
and sec

(x=y=0)

Figure B.1.

To achip
are expf

layout o

=xecution
letwork,
Element

ols with a
byout and

ksNg“from left|to right,

model has its origin
8ing in the left-to-right
direction, as illus

ated in

resotutions, both x and y coofdinates

own as h in Figure B.1) useq

for the

T
" dy <0
IMITINIT  INITO[INITO
LD IND
LUNLE: —dx1-
S SRN RELD
RETFRET AL
M_DDNE—&DM_DDNE ADE
ADVE_DONE - ADVE_DONE RET
RETRACTEDFRETRACTED :| |:
] | DSCYLMY | gy
DSCYL_CTL COoW—Ccow WO
D I o o COLY9COLT WKPG —WKPET
F oz oz Home|—3¥ 20
—dx2 >
HOME ML
ML END
END

Figure B.1 — Graphics model
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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 values of the x and y attributes of the
corresponding FB sub-element in an FBNetwork element of an XML document

B.2

defined according to one of the DTDs listed above would be 1000 a
respectively.

Location of graphical elements

nd 500,

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

The locgtion of an EC state is determined by the center point of the b
the statg¢ name.

The locption of an EC transition condition is determined by the
bounding box containing the transition condition.

NOTE
software

these attrjbutes.

B.3

As illusfrated in Figure B.1, data connextio
may be

a)

b)

(k,y) coordinates may be used in the transfer syntax of ¢fe
ools that use default graphical or tree notations for thege

Routing of connections

Nhen t @ : iom\jg to the left of its destination, the connec
be drawn a 2Qnti lineyssegments proceeding rightward a distance d
he right ]

distance to proceed horizontally to the left edg

Histance ft of the left edge of the function block which provides the des
bf the connettion; thence vertically an appropriate distance to proceed horizo

ntaining

nvisible

However,
I produce

hections

may be

ign block

n block

fion can
x1 from

block which provides the source of the conjnection;

e of the

on, the

e of the
linate a
stination
htally to

lo Lok ol el £ ' ol Il loi ol 2ol 4l ol b 4 bl
MM ICTU TUYT UT T TUTTCUUTT DTUCR WITTCTT JTUVIUTS UTT UTSUTTatiulim Ul tui1c CUTITTTU

ion.

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 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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B.4

STOFPFED

T

FuvD | REV
STOPPING [—{sToF|IND|

¥

Fuvo —Fwo_m|| sToP [rev—{rEv_m]]
F 3

T e L ).
FAVD / \ RE
PAUSE RESUME

Suppliefs of software S outs of
ECCs apd function blag ~ ic i ion i plied in
the XML trans 5 | rmation
supplied by the
particula

NOTE Ap example &f sugh I ‘ the width
and heighgt of graphical elgmen the algorithm employed by the tool producing the document, which may
cause grgphical i S ements such as overlapping of connecting lines with element outlifes.

B.5 epresentation of system configurations

A syste as defined in IEC 61499-1, whose XML representation is given in the
System element notation deflned in Tables A4 and A 5, can be laid out in the coprdinate
system 3666 :

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 pevice element,
respectively.

b) A network segment is represented as a horizontal line segment, which may be thick

c)

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.

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.
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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 TNPIIT
REQ WITH A, B, C, D, E, F, G, H;
END_EVENT
EVENT_OUTPUT
CNF WITH Ql, Q2; (* Execution Confirmation *)
END_EVENT
VAR_INPUT
: BOOL;
: BOOL;
: BOOL;
: BOOL;
: BOOL;
: BOOL;
: BOOL;
: BOOL;
END_VAR
VAR_OUTPUT
Q1 : BOOL;
Q2 : BOOL;
END_VAR
EC_STATES
START g
REQ : 2

END_STATES
EC_T % g

T QHEOQW

The intdrface, ECC, and reg algorithm could appear graphically as follows.
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A C ol
F+-+-151-+-—+-1 [-+-+--0 -
EWENT REQ CHF EWEMT |1 I | I
I B | 1 I 11
Lp_TEST : +-1 |-+ +-1 |-+ :
BOOL—Ha 1 —f—BeooL | E [ |
BooL—&#E oz —B—B00L |Req 9 Simi il B ek Atk Sl B
&+ | | | |
poOOL—8C | F | | H |
BOOL—H> -1 |-+ +-171-+
BOOL—HE [rea—{rea|cnF|
BOO H—F o
pool —H—a F+-1 1—-—1
pool—+H&
A corregsponding XML document would be:
<?xml [ersion="1.0" encoding="UTF-8"?>
<!DOCTYPE FBType SYSTEM "../LibraryElement.dtd" >
<FBType Name="LD_TEST" Comment="LD Algorithm Example"
<Idehtification Standard="61499-2-C.1" Example" />
<VerfsionInfo Organization="IEC TC65/W C" Date="2000-11-
16" Rearks="Corrected Identificatidc
<VerjgsionInfo Organization="IEC TC65XWG6" Date="2000-06-
20" Remarks="Tested Sun compiler" />
<VerfsionInfo Organization="IEC TC65 Author="JHC" Date="2000-02-
01" />
<CompilerInfo header="p
<Clompiler Language=" isualAge" Version="3.0" />
<Cpmpiler Language="S Version="1.1.8" />
</CoppilerInfo>
<IntlerfaceList>
<HventInputs
4
</
<H
Comment="Execution Confirmation" >
<With Va />
Lwith var="Q2" />
Frrerrt
</EventOutputs>
<InputVars>
<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="Ql" Type="BOOL" />
<VarDeclaration Name="Q2" Type="BOOL" />
</OutputvVars>
</InterfaceList>
<BasicFB>
<ECC >
<ECState Name="START" Comment="Initial State" x="341.1765" y="105.8824" >

</ECState>
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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 ! B | C D | &#38; E F
| E

GH! | &#38; | " />
<Rung Output="Q2" Expression="A B &#38; C D &#38; 3

|
F &#38; G H &#38; | &#38;
" />
</LD>
</Algorithm>
</BasicFB>

</FBTyjpe> 7/

EXAMPLE 2 A basic function block type containing a ST algorithm could b ressed\tex
follows.

FUNCTION_BLOCK FB_AND (* Boolean N
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

dte *)

*
=z
o)
R
3
)
=
0]
»
o
Q
c
=t
o
o
=t

9 END_MLGORITHM
D_AUNCTION_BLOCK

The intdrface afmd ECC would appear graphically as follows.

baally as

[ ——
IbIHHI
EWENT REQ CHF EVENT

REQ 1
FE_AND

BOOL—E—IN1 OUTHE—B0oL \\ /

BoOL—E— Nz

[rec—{rEQ|cNF]

o
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A corresponding XML document would be:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE FBType SYSTEM "../LibraryElement.dtd" >
<FBType Name="FB_AND" Comment="Boolean AND" >

<Identification Standard="61499-1-D.1" Classification="Math"
ApplicationDomain="Any" Function="AND" Type="Boolean" />

<VersionInfo Organization="IEC TC65/WG6" Version="0.1l" Author="JHC"
Date="2000-06-10" Remarks="Tested Sun compiler." />

<VersionInfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC"
Date="2000-01-29" Remarks="Simple Boolean AND" />

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

/>
<Compiler Language="Java" Vendor="IBM" Product="VisualAge"

<Compiler Language="Java" Vendor="Sun" Product="JDK" Version="1.1.

Version="3.0" />
</CompilerInfo>
<InterfaceList>

<EventInputs>
<Event Name="REQ" >
<With Var="IN1" />
<With Var="IN2" />
</Event>
</EventInputs>
<EventOutputs>
<Event Name="CNF" >
<With var="ouT" />
</Event>
</EventOutputs>
<InputVars>
<VarDeclaration Name=}
<VarDeclaration Name="
</InputVars>
<OutputVars>
<VarDeclaration Name="QUT"
</Outputvars>
</InterfacelLisp
<BasicFB>
<ECC >
<ECSta

ent="IN1&#38;IN2" />

Jormal execution" x="205.8824"
Output="CNF" />

ART" Destination="REQ" Condition="REQ"

(IN1 &#38; IN2);&#10;" />

nt<"Iniyial State" x="200" y="105.8824"

>
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C.2

EXAMPLE 1

-32 - 61499-2 O |IEC:2005(E)

Service interface function block types

of an orange on a conveyor could be expressed textually as follows.

A service interface function block type for sensing the presence and condition

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) -> resourge
ORANGE_SENSOR.INITO() ;
END_SEQUENCE

SEQUENCE sensing
resource.change() -> O E_S OR .N\IND
END_SEQUENCE
END_SERVICE
END__FUNCTION_BLOCK

The intgrface and serwceWea aphically as follows:

b INITO EVENT

IND —B— EVENT
:I |

ORANGE_SEMSOR
B—THRESH PRESENT —B—pBOO0L
GREEN—HE—RBOOL

d

m

h

sensing

ORANGENSENS resource ORAMGE_SENSOR resource

IINE chang

init IMD ‘—P/ |

INITO
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A corresponding XML document would be:

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

<!DOCTYPE FBType SYSTEM "../LibraryElement.dtd" >

<FBType Name="ORANGE_SENSOR" Comment="Sense Presence &#38; Color of Orange" >
<Identification Classification="C0202" ApplicationDomain="Food Processing"

Quality" />
14" Remarks="Modified to use LibraryElement.dtd" />

26" />
<CompilerInfo header="package fb.rt.part2;" >
</CompilerInfo>
<InterfaceList>
<EventInputs>

Function="Detection" Type="Photoelectric Sensors" Description="Orange Presence and
<VersionInfo Organization="IEC TC65/WG6" Version="0.1" Author="JHC" Date="2000-05-

<VersionInfo Organization="IEC TC65/WG6" Version="0.0" Author="JHC" Date="2000-01-

<Event Name="INIT" Comment="Set Threshold" >
<With Var="THRESH" />
</Event>
</EventInputs>
<EventOutputs>
<Event Name="INITO" Comment="Threshold Set" >
</Event>
<Event Name="IND" Comment="Change in Presence or lo
<With Var="PRESENT" />
<With Var="GREEN" />
</Event>
</EventOutputs>
<InputVars>
<VarDeclaration Name="THRESH" Type="RFA

table Color Thresho

/>
</InputVars>

<OutputVars>
<VarDeclaration Name="PRESENT™\ Typeg" t="Orange is Present" />
<VarDeclaration Name="GREEN" = ) nent="Green is Above Threshold"
</OutputvVars>
/InterfacelList>

erfase="ORANGE_SENSOR" >

OR" Event="INIT" Parameters="THRESH

esogrce" Event="init" />
{ORMNGE_SENSOR" Event="INITO" />

erface="resource" Event="change" />
rerface="0ORANGE_SENSOR" Event="IND"

Paf />

</H

La

/>
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