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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUNCTION BLOCKS FOR INDUSTRIAL-PROCESS MEASUREMENT
AND CONTROL SYSTEMS

PART 2: SOFTWARE TOOLS REQUIREMENTS

FOREWORD

2001

A PAS is a technical specification not fulfilling the requirements for a standard, but made available to
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In order to promote international unification, IEC National Committees undertake to apply IEC International

Standards transparently to the maximum extent possible in their national and regional standards.

Any

divergence between the |IEC Standard and the corresponding national or regional standard shall be clearly
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Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights.
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1. GENERAL REQUIREMENTS
1.1 Scope

This

Standard consists of two Parts:

+ Part 1, "Architecture", contains:

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

, and

rules for the declaration of function block types, and rules for the behavior of instances of the

types so declared,;

rules for the use of function blocks in the configuration of distributed industrial-process

measurement and control eyefame (IDI\/I{“Qc);

(0]

It is heyond the scopé ©

IPM(

rules for the use of function blocks in meeting the communication requipéments of distri

IPMCSs;

rules for the use of function blocks in the management of application$
distributed IPMCSs;

requirements to be met by compliant systems and standards.

his Part defines requirements for software tools to s
ngineering tasks enumerated in subclause 1.1 of
the specification of function block types;

the functional specification of resource types a

art 3, “Applicatio

arious stages.of e
numeratede.

[Ss, or the eptite dctivities required to support an IPCMS over its lif

cycle. However, othe 2 do specify such tasks and activities may extend ¢
modify the requirement ied in this Part.

1.2 Normiati

The hormativerefere given in IEC 61499-1 also apply to this Part. In addition, the
following document contains normative provisions that are used in an informative manne
Annegx A ofthis Part:

1

7B/1022/CD, Draft IEC 61915: Low-voltage switchgear and controlgear - Profiles for networl

1

buted

ites in

pport

sin

=0 ¢

ed

dustrial devices. 12 October 1999

All normative documents are subject to revision, and parties to agreements based on this
standard are encouraged to investigate the possibility of applying the most recent editions of
the normative documents indicated above. Members of the IEC and ISO maintain registers

of cu

rrently valid International Standards.
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1.3 Definitions

The definitions given in IEC 61499-1 also apply to this Part. In addition, the following

definitions apply for the purposes of this Part.
1.3.1. library element: The collection of declarations applying to a data type, function block type,
adapter type, subapplication type, resource type, device type, or system configuration.

2. SOFTWARE TOOL REQUIREMENTS

This Clause defines the functional requirements of software tools which support the
performance of the systems engineering tasks enumerated in subclause 1.1.

2.1 Ipformation to be provided by the software tool supplier

The supplier of a software tool shall specify the following information i
information which may be required in this Clause:

2.| The engineering task or tasks supported by the software tool. g ipti taken
i i A y the

supplier.

2.2 Exchange of library elements

A software tool shall be capable of exctianging it pls.
This [exchange shall take the form of tata in_the

physjcal media or exchanged over comns

2.3 Iphformation to be provided by the supp i y elements
NOTE ubcla are tended-tg provige the means by which the provider of a librafy

S
=
®
[2]
=
o
=
IS
<
="
|
Q@
(2]
C
=3
Q.
o
3
=
3
o
3
3
o
=
o
=}
-
S
o
o
=5
3
=

The provider of a@y ¢ ay ele¢tte provide an implementation of the library element.

EXAMPLE 1) The
the functjs

ype library element may provide an implementatfon of

ses of the function block type in a resource contained in a devjce of

aplementation of the function block type in a resource contained in a
s 1 or higher as specified in IEC 61499-1-5.1;

n implementation-dependent format suitable for installation in a respurce
inegd in a device of Class 2 as specified in IEC 61499-1-5.1, for instance lusing
the IEC61499-FBMGT syntax defined in IEC 61499-1-F.3.1.2.

Whehan'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:

- a function block type library element specifying its event and data interfaces as
defined in IEC 61499-1-2.2.1, and its services as defined in IEC 61499-1-3.1.2;

- resource type and device type library elements showing the occurrence and
connections of the function block instances.
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2.4 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.

N

2001

OTE  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.

2.5 Modification of declarations

A software tool shall enable its user to modify the declarations of its associa
elements as appropriate to the engineering task. Such modifications ma

ed I|brary

delefing or changing the contents of declarations, and may be perform phically or
textually or both.
2.6 Validation of declarations
If required by the associated engineering task, a software ovide\facilities for
validation of the declarations of its associated library elements. St silities may include,
but gre not limited to
1.| Checking the correctness of the syntax of declarations
2.| Checking the semantic correctness ) ce, shecking whether all fufction
block instances in an application § ia A i¢ations are properly allocafed to
resources, i icating among resources| in a
system configuration
3.| Simulation and testing of the operat on insta a I|brary element type, either by itgelf or
in association with other\ S i
2.7 Implementation of
If required by th@ j , i , a software tool shall provide facilities for the
implementation o qlex gssociated library elements. Such facilities may
inclupe, but are no ] tO3
1.| The product ytable code (“firmware") for embedding in instances of resource [types
and devige typ
2.| The creagtion and, intercorpection ("downloading") of function block instances in resources and
deyice Ry using the management facilities defined in subclause 3.3 and Annexes
F and.G ofNE
2.8 System-operatiow, testing and maintenance

If red

uired by the associated engineering task, a software tool shall provide facilities for t

nakea-aof-o laducirial Deanacco Maoagooiiramani-an

he

opera

~x + e i A Caonteal
LIUII LUOLIIIU Clllu IIIGIIII.UIIC"I\JU U1 GII IIIUUOLIIGI ' TULVC OO TvViGAdourT oIiIriorit drivu UUIILIUI

System (IPMCS) specified by its associated library elements. Such facilities may include, but
are not limited to:

1.
2.

The facilities described in preceding subclauses of this Clause.

The information exchange facilities defined in subclause 3.2 and Annex F of IEC 61499-1.
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ANNEX A - DOCUMENT TYPE DEFINITIONS (DTDs) (normative)

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

This Annex presents Document Type Descriptions (DTDs) for the exchange of IEC 61499
library elements between software tools. These DTDs are defined in the syntax defined in the
eXtendedn Markup Language (XML) specification at http://www.w3.org/TR/1998/REC-xml-
19980210.

The correspondences between the DTDs given in this Annex, the library elements defined in
IEC 61499-1-C.1.1, and the textual syntax given in IEC 61499-1-B are given in Table A.O.
The firsttable of each-subclause of this-Annex-contains-the DTD for the r\nrrncpnnding Li rary
element. The second table of each subclause provides a reference to the te if
any)|plus an explanation for the major elements and attributes in the DTD. i i
examples are given of the resulting XML files for typical library elemer(s.

NOTE  The examples given in this Annex provide a representative but not exhaustive, sample e

to the provisions of this Part.

Table A.0 - Document Type Defmlt@D\
DTD LibraryElement \‘I‘%a\ﬁ ntax

DataType DataTypeDeclaratio ta pe_decl aration
A I C61131-3-B.1.3)
FBType FBTypeDéskaerk{n w ype_decl arati on

SubapplicationType Subapplicationﬁ;?el;gcla\z{i SN)\BIIOP' i cation_type_declaration
AdapterType /ﬁQaptWe\Qecka\ﬂ?n adapt er _type_decl aration

ResourceType \F@sMceType\Qec@ration)\/ resour ce_type_speci fication
DeviceType L \MGT\Q\E@C ation devi ce_type_specification

Syste Stém\Cc}r{kg}fa{on system configuration

[z
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A.1 DataType

An XML document complying with the DTD in Table A.1-1 represents a
DataTypeDeclaration object as described in Annex C.1.1 of IEC 61499-1.

Table A.1-1 - DataType DTD

<?xm version="1.0" encodi ng="UTF- 8" ?>
<! ELEMENT Dat aType
(ldentification?, Versionlnfo+, Conpil erl nfo?, ASN1Tag?, (Directl yDerivedType
| Enurnrer at edType| Subr angeType| ArrayType| St ruct uredType) ) >
<I ATTLI ST Dat aType
Name CDATA #REQUI RED
Corment—CDATA #I MPLLED

>

<! ELEMENT Ver si onl nf o EMPTY>
<I ATTLI ST Versionlnfo
Orfgani zati on CDATA #REQUI RED
Vgr si on CDATA #REQUI RED
Adt hor CDATA #REQUI RED
D4t e CDATA #REQUI RED
Ramar ks CDATA #| MPLI ED
>

VAN
<TBLEVENT ASNiTag EMPTY>
<! ATTLI ST ASN1Tag \ \)
dlass (UNIVERSAL | APPLI CATION | CONTEXT | PRIV, ED

Nymber CDATA #REQUI RED
>

<! ELEMENT Conpi | er EMPIX>
<! ATTLI ST Conpi l er
Lgnguage (Java |
Vgndor CDATA #RE
Prloduct CDATA #RE
Vgr si on CDAT, E

(\ A\
<! ELEMENT Conpi l erlnfo (Conpil er®)* N\ )
<I ATTLI ST Conpil erlnfo

hgader CDATA #l MPLI ED
cllassdef CDATA #l MPLI ED
> [N

>

<!'H
<!/

B4 | USI NT| Ul NT| UDI NT| ULI NT| REAL| LREAL| TI ME
| DA = AND | STRI NG BYTE| WORD| DWORD| LWORD| WSTRI NG)

#RE
I i
Cq

>

<! ELEMENT mer at\edType ( Enuner at edVal ue) +>
<! ATTLI ST \Enu atedType

InitialVal ue | DREF #| MPLI ED
>

<! ELCEMENT Enuner at edVal ue EMPTY>
<I ATTLI ST Enurrer at edVal ue

Nanme | D #REQUI RED

Comment CDATA #l| MPLI ED
>

<! ELEMENT Subr angeType (Subrange) >

<! ATTLI ST Subr angeType
BaseType (SI NT| | NT| DI NT| LI NT| USI NT| Ul NT| UDI NT| ULI NT) #REQUI RED
I nitial Val ue CDATA #| MPLI ED

>

<! ELEMENT Subrange EMPTY>
<! ATTLI ST Subr ange
Lower Li mit CDATA #REQUI RED
Upper Li mi t CDATA #REQUI RED
>
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Table A.1-1 - DataType DTD

<! ELEMENT ArrayType (Subrange)+>
<I ATTLI ST ArrayType
BaseType CDATA #REQUI RED
I nitial Val ues CDATA #| MPLI ED
Comment CDATA #l MPLI ED
>

<! ELEMENT St ructuredType
(Var Decl ar ati on| ArrayVar Decl ar ati on| Subr angeVar Decl ar at i on) +>
<I ATTLI ST StructuredType
Comment CDATA #l MPLI ED
>

<! ELEMENT VarDecl aration EMPTY >
<! ATTLI ST Var Decl arati on

Ngne | D #REQUI RED

Type CDATA #REQUI RED

<! ELEMENT ArrayVar Decl arati on (Subrange+) >
<! ATTLI ST ArrayVar Decl arati on

Ngne | D #REQUI RED

Type CDATA #REQUI RED

Cgmment CDATA #l MPLI ED

Initial Val ues CDATA #l MPLI ED

Cqnmrent  CDATA #1 MPLI ED
I'nitial Val ue CDATA #| MPLI ED <\
>

>

<! BLEMENT Subr angeVar Decl ar ation (Subrange?)\ x_~
<! ATTLI ST Subr angeVar Decl arati on 6

Name | D #REQUI RED

Tyipe (S NT| I NT| DI NT| LI NT| USI NT| UPNT] ULKNNT) " HREQUY RED
Cqmment CDATA #l MPLI ED

Injitial Val ue CDATA #l MPLI ED

> N

\U

Explanations of the elementis ofthe ab TD, aihd’(where applicable) references to thg
formal syntax for their ibutes, a ivemin A.1-2.
bie A2 ~DataType DTD Elements

Element N eka\l}yntax Explanation
Attributes /\ (IEEC-61134-3, Annex B)

Dgt aType A~ \ '\ See IEC 61131-3-

Nare \\\ \/dat a_type_name

Conrent - . . o
et S\\\\_| >- | A comment per IEC 61131-3-2.1.5 without (* and *) delimiter

5
Identifi CN > -- | Information for data base retrieval

St apdard -- | Primary reference standard in number-part-subclause format
Classi fication - - | Classification code as defined in reference standard
Appl i cationDomain | -- | 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.1-2 - DataType DTD Elements

Element Textual Syntax Explanation
Attributes (IEC 61131-3, Annex B)
Ver si onl nfo -- | Possibly one of several entries:

»  First entry - Most recent version
e 2nd entry - Immediately preceding released version...
* last entry - First released version

Organi zation -- | The organization supplying this library element

Ver si on digit [digit] '.° The Version identification for this
digit [digit] [letter] library element

Aut hor -- | The author of this library element <

Dat e -- | The release date of this version in YYY(M\Q\S\D %@}t\ >

Remar ks -- | Comments relating to this version \ S

A$N1Tag ASN.1 tag per ISO/IEC 8824-2{N \‘ \

d ass ASN.1 tag class per ISOQE&SQN-\ESB\ \\/

Nurrber ASN.1 tag number per((SO[I-%C 8‘8@-}\8\)

cdnpi | er I nfo -~ | Informatign for and(BQ\uwcﬁ/ﬁpﬂ‘e{s Lke>d with this class

header -- Heade&Qfo\\an su{h as ac\kggé\/mports etc.

cl assdef -- | The class-@gefiniti tlon stich as superclass and
implemented interf; ne is given, a default abstract
superclass is\us

Cqnpi | er C SS|bI\5\\\oMe ompilers used with this version

Language /R - A N\ he @xgeﬁn\\ag&of this compiler

Vendor (X > -- ﬁhs\\/e}@?b(ﬁs compiler

Pr oduct (\ W name of this compiler

Ver si on < \ \\T\@vggion of this compiler

Dijrect | yw yﬁg See IEC 61131-3 Tables 12 and 14, #1

Basg'iy%\ \\ elMnent ar y_type_nane
I ni tNgl\\e \ const ant
Eruner atédType. ) See IEC 61131-3 Tables 12 and 14, #2
I ni tial Val ue enuner at ed_val ue
Erutrer at edVal ue SeelEC-61131-3-TFable44#2
Narme enuner at ed_val ue
Conmment A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
Subr angeType -- See |IEC 61131-3 Tables 12 and 14, #3
BaseType i nt eger _t ype_nane
Initial Val ue si gned_i nt eger
Subr ange See IEC 61131-3 Tables 12 and 14, #3
Lower Li mi t si gned_i nt eger
UpperLimt si gned_i nt eger
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Table A.1-2 - DataType DTD Elements

Element Textual Syntax Explanation
Attributes (IEC 61131-3, Annex B)

ArrayType See IEC 61131-3 Tables 12 and 14, #4
BaseType non_generi c_t ype_name
Initial Val ues array_initialization

StructuredType See IEC 61131-3 Tables 12, #5 and 14, #5 and #6

VarDecl aration Ses NOTE
Nane structure_el enent _nane /\
Type el ementary_type_name | sinple_type_ See/NOTE

| enurerated_type_nane | structure t)opg na
Conment A comment per IEC 61131-3-2.1.5 withoub\(* anth&)) deliniters
Initial Val ue constant | enunerated val ue \§ge NOTE
| |n|t|aI|zed_strm \&

AtlrayVar Decl arati on Sem&@&\/
Nane structure_el ement_name( (7 \)
Type array_ t)w\e narr}e(\ / /\ \S

Init

Comrent A commér\p\éc‘\m &1 3&1 .ﬁi%ut (* and *) delimiters
RN

i al Val ues array_i ni t//éh za

Suibr angeVar Decl ar ati on \ \§§e&ﬁc 61131-3-2.3.3.

Name

Type

ntee

st\@rw«em%
P onane

N
Comment N\ 3 }\oqn%n\}e\}c 61131-3-2.1.5 without (* and *) delimiters

Init

i al Val\h/ \SKQM > eger

EXAN

NOTE - The T I n VaI ue syntax for this element must match each other according to the IEC
61131-3 Anne nta or S ure_el enent _decl arati on.

PL

ta type ANALOG_CHANNEL _CONFI GURATI ONI example is expressed in IEC

6 ble’14 as follows:
TYPE Al 5 CHANNEL_ CONFI GURATI ONI
STRUCT
RANGE : ANALOG S| GNAL_RANGE ;
MN SCALE - ANALQG DATA = -4095 ;
MAX_SCALE : ANALOG DATA := 4095 ;
END_STRUCT ;
END_TYPE

A corresponding XML document could be:
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<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE Dat aType SYSTEM "Dat aType. dtd" >
<Dat aType

Name=" ANALOG_CHANNEL_CONFI GURATI ONI "

Comment ="| EC 61131-3, Table 14#5">
<l dentification

Functi on="Confi guration Data"

St andard="61131-3-2. 3. 3. 2"

Appl i cati onDomai n=" Any"

Classification="Data type"

Type="Anal og"

Description="Tabl e 14, #5"/>

<Versrommfo
Organi zati on="1 EC SC65B/ W57/ TF3"
Ver si on="2. 0"
Aut hor =" JHC'
Dat e="2000- 01- 31"/ >
<StructuredType>
<Var Decl arati on Name="SI GNAL RANGE"
Type="ANALOG_SI GNAL_RANGE"/ >
<Var Decl arati on Nanme="M N_SCALE"
Type="ANALOG DATA"
I nitial Val ue="-4095"/>
<Var Decl arati on Nanme="MAX_ SCALKE

Type="ANALOG_DATA"

I nitial Val ue="4098"{ >
</ StructuredType>
</ Dat aType>
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A.2 LibraryElement
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An XML document complying with the DTD in Table A.2-1 represents a LibraryElement
object as described in Annex C.1.1 of IEC 61499-1. Possible root elements of such a

document are FBType, Adapt er Type, ResourceType,

Devi ceType, 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 Annex

A.1 of this specification.

Tall H
<14 ] = L]

£ DTH
IWwiIw

<?xm yersion="1.0" encodi ng="UTF- 8" ?>
<l-- Cgnmmon el enents -->
<! ELEMENT |l dentification EMPTY>
<I ATTLI|ST Identification
St anddqr d CDATA #l| VPLI ED
Cl assi|ficati on CDATA #| MPLI ED
Appl i gati onDomai n CDATA #| MPLI ED
Functilon CDATA #| MPLI ED
Type (CDATA #l MPLI ED
Descri[pti on CDATA #l MPLI ED
>

<! ELEMENT Versi onl nfo EMPTY>

<! ELEMENT Conpilerlnfo (
<! ATTLI|ST Conpilerlnfo
header CDATA #l MPLI ED
cl assgef CDATA #l MPLI

>
<! ELEMENT Conpi | a@w '
<! ATTLI[ST Conpi I er

Langugge (Java | |
Vendor| CDATA #RE
Pr odugt CDATA #RI
Ver si gn CDAT,

>

<I ATTLI|ST Versionlnfo
Or gani|zati on CDATA #REQUI RED 6
Ver si gn CDATA #REQUI RED
Aut horl CDATA #REQUI RED
Dat e CDATA #REQUI RED
Remar Ks CDATA #| MPLI ED
> (N

<! ELEMENT
<! ELEMENT
<! ATTLI[ST FB
Name (DATA #RE
Type (DATA #REQUI
Comrent CDATA #| MPLI ED
x CDATAAMVPLI ED
y CDATA“#I MPLIED

>

<! ELEMENT Event Connecti ons (Connection+)>
<! ELEMENT Dat aConnecti ons (Connecti on+)>
<! ELEMENT Adapt er Connecti ons (Connecti on+)>
<! ELEMENT Connecti on EMPTY>
<I ATTLI ST Connecti on

Sour ce CDATA #REQUI RED

Desti nati on CDATA #REQUI RED

Comment CDATA #l MPLI ED

dx1 CDATA #| MPLI ED

dx2 CDATA #| MPLI ED

dy CDATA #l MPLI ED
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Table A.2-1 - Library Element DTD

<!-- FBType elenments -->

<! ELEMENT FBType (ldentification?, Versionlnfo+, Conpilerlnfo?, |Interfacelist,
(Basi cFB | FBNetwork)?, Service?) >

<! ATTLI ST FBType
Nane CDATA #REQUI RED
Comment CDATA #l MPLI ED

>

<! ELEMENT I nterfacelList (Eventlnputs?, Event Qutputs?, | nputVars?, Qut put Vars?,
Socket s?, Plugs?)>

<! ELEMENT Eventl nputs (Event+)>

<! ELEMENT Event Qut puts (Event+)>

<! ELEMENT | nput Vars (VarDecl aration+)>

<! ELEMENT Qut put Vars (Var Decl arati on+) >

NT
<! ELEMENT Sockets (AdapterDeclaration+)>
<! ELEMENT Pl ugs (Adapt erDecl arati on+) >
(AN
NT

< ELEMENT Event (Wth*)>
<! ATTLI|ST Event
Narme 1|D #REQUI RED

Type ¢DATA #l MPLI ED

Comment CDATA #l MPLI ED
>
<! ELEMENT Wth EMPTY>
<I ATTLI|ST Wth

Var | PREF #REQUI RED /(7
> T\ AN

<! ELEMfNT Var Decl ar ati on EMPTY> U
<! ATTLI|ST Var Decl arati on

Nane I|D #REQUI RED

Type (DATA #REQUI RED

Array$i ze CDATA #l MPLI ED

Initial Val ue CDATA #lI I\/PLI ED

Comment CDATA #| MPLI ED
>

<! ELEMENT Adapt er Decl arfati o EI\/PTY
<! ATTLI|ST Adapt er Decl afat

Nane D #REQUI RE

Type ¢DATA #REQ

Conment CDATA #I
>

<! ELEME
<! ELEME
<! ELEME
>

Algorlthm*)>
on+)>
't|on+)

<! ELEMH
<! ATTLI
Name (
Commer
X CDATA #| MRLI'ED
y CDATA #| MPLI ED

>

<I ELENI_I"‘IT EC:-I Aarrol I.I UTT E:\VPT\I/
<! ATTLI ST ECTransition
Sour ce CDATA #REQUI RED
Desti nati on CDATA #REQUI RED
Condi ti on CDATA #REQUI RED
Comment CDATA #l MPLI ED
x CDATA #| MPLI ED
y CDATA #| MPLI ED
>

<! ELEMENT ECActi on EMPTY>
<I ATTLI ST ECActi on
Al gorit hm CDATA #l MPLI ED
Cut put | DREF #l MPLI ED
>
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Table A.2-1 - Library Element DTD

<IELEMENT Algorithm ((FBD | ST | LD | Gther))>
<! ATTLI ST Al gorithm

Name CDATA #REQUI RED

Comment CDATA #| MPLI ED
>

<! ELEMENT FBD ( FB+, Dat aConnecti ons)
>

<! ELEMENT ST EMPTY>
<! ATTLI ST ST

Text CDATA #REQUI RED
>

<I'ELEMENT LD (Rung+)
>
<! ELEMENT Rung EMPTY>
<l ATTLI[ST Rung
Qut put| | DREF #REQUI RED
Expr eqsi on CDATA #REQUI RED
Commenjt CDATA #l MPLI ED

>

<TELEMENT Other ENPTY>
<I ATTLI[ST Ct her O\ N\
Language CDATA #REQUI RED

Text (EDATA #REQUI RED /\
>

<! ELEMENT Servi ce (ServiceSequence+) >

<! ATTLI|ST Service
Ri ght I[nt er f ace CDATA #REQUI RED 6
Leftlnterface CDATA #REQUI RED
Conmerjt CDATA #l MPLI ED

>

Comment CDATA # MPLI ED
> N o~

<! ELEMENT Servi ceSequence (Servi ceTrdnsacti on*\>
<! ATTLI|ST Servi ceSequence
Name (DATA #REQUI RED

<! ELEMENT Servi ceTr ansact

<I ELEMENT | nput Pr

<I ATTLI|ST | nput Pri
I nt erflace CDATA #H
Event |CDATA #REQYI RED
Par amgt ers CDA F

npu Pr\we?, QutputPrimtive*)>
>

>
<! ELEMENT Quf pWg Pri
<! ATTLI[ST AQut put\Pr N
I nterflace %
Event |CDATA #REQUI RED
Par angt ers CDATAN#
>

<l -- AdapteriType el enents -->
<! ELEMENT Adapt er Type
(l denti fl bat; ull?, et ai otrt ||f o, CAJII'J; : et ||f u?, Hht-et fa\,c:_; st Y Set v; bc?)

<! ATTLI ST Adapt er Type
Name CDATA #REQUI RED
Comment CDATA #| MPLI ED
>

<!-- ResourceType el enents -->
<! ELEMENT ResourceType (ldentification?, Versionlnfo+, Conpilerlnfo?, FBTypeNanme*,
Var Decl ar ati on*, FBNet work) >
<I ATTLI ST ResourceType

Name CDATA #REQUI RED

Conment CDATA #l MPLI ED
>
<! ELEMENT FBTypeNane EMPTY>
<! ATTLI ST FBTypeNane

Name CDATA #REQUI RED
>
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<!-- DeviceType elenments -->
<! ELEMENT Devi ceType (ldentification?, Versionlnfo+, Conpilerlnfo?, VarDeclaration*,
Resour ceTypeNane*, Resource*, Devi ceFBNetwork?) >
<! ATTLI ST Devi ceType
Nane CDATA #REQUI RED
Comment CDATA #l MPLI ED
>
<l ELEMENT ResourceTypeNanme EMPTY>
<I ATTLI ST ResourceTypeNane
Nane CDATA #REQUI RED
>
<! ELEMENT Resource ( FBNetwork?) >
<! ATTLI|ST Resource
Nanme CDATA #REQUI RED
Type CDATA #REQUI RED
Comment CDATA #l MPLI ED
x CDATA #| MPLI ED
y CDATA #| MPLI ED

>

<l-- Systemel enments -->
<!l ELEMENT System
(ldenti|fication?, Versionl nfo+, Appl i cati on*, Devi ce+, Dev
<I ATTLI|ST System
Nane €DATA #REQUI RED
Conment CDATA #| MPLI ED

>
<! ELEMENT Application ( FBNetwork) >
<! ATTLI|ST Application
Nanme CDATA #REQUI RED
Comment CDATA #l MPLI ED
>
<! ELEMENT Mappi ng EMPTY>
<! ATTLI|ST Mappi ng
From CDATA #REQUI RED
To CDATA #REQUI RED
>
<! ELEMENT Devi ce SO
<! ATTLI|ST Devi ce @
Nane I|D #REQUI RED
Type (CDATA #REQUI
Comment CDATA #l
x CDATA #| MPLI ED
y CDATA #|l MPLYE

>

<l ELEI\/ENT@C\P

(Connecti on+) >
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<l-- SubAppType el ements -->
<! ELEMENT SubAppType (ldentification?, Versionlnfo+, Conpil erlnfo?, SubAppl nterfaceli st,
SubAppNet wor k?) >
<! ATTLI ST SubAppType
Nane CDATA #REQUI RED
Comment CDATA #l MPLI ED
>
<! ELEMENT SubAppl nt erfaceli st
( SubAppEvent | nput s?, SubAppEvent Qut put s?, | nput Var s?, Qut put Vars?) >
<! ELEMENT SubAppEvent | nputs (SubAppEvent +)>
<! ELEMENT SubAppEvent Qut puts (SubAppEvent +) >
<! ELEMENT SubAppEvent EMPTY>
<! ATTLI|ST SubAppEvent
Nane I|D #REQUI RED
Type CDATA #| MPLI ED
Comment CDATA #l MPLI ED

>
<! ELEMENT SubAppNet wor k ( SubApp*, FB*, Event Connecti ons?, Dat aCon \ OR
<! ELEMENT SubApp EMPTY>
<! ATTLI|ST SubApp
Name (DATA #REQUI RED
Type CDATA #REQUI RED
Comment CDATA #| MPLI ED
x CDATA #l MPLI ED
y CDATA #| MPLI ED
>

Explanations of some of the elements qf th ove TDN\an here applicable) referenges
to the formal syntax for their attributes, are gi ble

Table A.2-2 - ibr Element D Elements

Element W Explanation
Attributes 1499-1 nex B.
N 2)\/

Icentificatiop\ k

Ver si onl nf &\) See Table A.1-2

Cgnpi l erinfo /\<

Canpi | er \ \

Fetvor k. S\ |\ > A function block network as defined in IEC 61499-1.

FB <\\ \\ A function block instance as defined in IEC 61499-1.
Nanme NN \ /f/b_i nst ance_r ef erence See NOTE 3.
Type \/ fb_type_nane
Corment A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
XY See Annex B.

Connection An event connection, data connection or adapter connection as

defined in IEC 61499-1.

Sour ce See NOTES 3,4.
Desti nation See NOTES 3,4.
dx1, dx2, dy See Annex B.

FBType An FBTypeDeclaration as described in IEC 61499-1-C.1.1.
Narme fb_type_name
Comment A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
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Table A.2-2 - LibraryElement DTD Elements

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B.2)

Event A declaration of an event interface.

Nanme event _i nput _namne See NOTE 5.

| event _out put _name

Type event _type

Comment A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
Wt h A declaration of an association between an event /and\a variable.

Var i nput _vari abl e_nane See TE 5.

| output_ variable _nane O\

Var Decl arati on

A declaration of a vana%\/e

Name

i nput _vari abl e_nane
| output_vari abl e_nane
| internal _variabl e_nane

Qw@w

Type

identifier

ArraySi ze

\\/

Initial Val ue

_ [seqNoT
A SeeNdEe.

Comment A comme pQ\E\&m 1\8\1-3-5\1.5 wi/t)wout (* and *) delimiters
Adapt er Decl arati on A declaration of a ;}l‘b«z\o{s&s{et interface of a function block type.

Name

pl ug_narr\i | (ithqet See NOTE 9.

e,

N
Commrent \QcthbsaEeﬁq 131-3-2.1.5 without (* and *) delimiters
ECstate [\ AhEQ state as defined in IEC 61499-1.

Nane

%
obispate_same See NOTE 3.

<
Commrent < \

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

Y N

See Annex B.

>

ECTr

RN

An EC transition as defined in IEC 61499-1.

Sour\ce\\ \

ec_stat e_nane

Destiat'i ec_state_nane
Condi'ti on ec_transition_condition
Y SeeAnnexB-
ECAction An EC action as defined in IEC 61499-1.
Al gorithm al gorit hm nane
CQut put event _out put _nane
Al gorithm An algorithm in a specified language (NOTE 1)
Narme al gorithm nane
Comment A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
ST An algorithm in the IEC 61131-3 ST language
Text statement _| i st per IEC 61131-3-B.3.2.

Copyright © IEC, 2001
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Table A.2-2 - LibraryElement DTD Elements

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B.2)
Rung A rung of an algorithm in the LD language
Qut put See NOTE 2
Expressi on See NOTE 2
Q her An algorithm in a language other than FBD, ST or LD.
Language The-nrame-of-theprogramminglanguager-see-NOTES
Text The algorithm text in the programming Ianguag?ﬁ?e\QOTE 1
Service A declaration of a service per |IEC 6/1\ 99-1-@.\1\2

Ri ghtInterface service_i nterface_nane

LeftlInterface service_interface_nane \ \>
Comment A comment per IEC 61131-3-2.4(5\\@ ouN{ ndY) delimiters

Sgrvi ceSequence A declaration of a servic;e/s@u%se\p%: IQQMQ-LSJ 2

Narme sequence_namne ( (7

N
Comment A comme}rt\;{er IE/C\§1§%-{£1(5\WHP®& (* and *) delimiters

| fput Pri mi tive An'inputt Sewvice\prirfitive per)EC 61499-1-3.1.2

Interface service_i nt/e’r'}aceb\a

Event (([plug_nane '\ ' Nev }\i/ﬁput_nane)
| \(s ane\ 27y event _out put _nane))

—+ -

Par anet er s / \im_v ri bIW{' ,' input_variabl e_nane}

oftputPrimtivey | 2\ An“auiputservice primitive per IEC 61499-1-3.1.2

Interface (\\@e{vi\c\efint\eﬁ ace_nane
( 1

Event
“nanme '.'] event_output_nane)
kle'E I_]name ' event _i nput _nane))

Paﬁage}\ﬂ\s‘\ éut put _variable_nane {',' output_variabl e_nane}
Adapt er Typ - \ A declaration of an adapter interface type per IEC 61499-1-2.5

Nane adapt er _type_nane

Conpent A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
Resour ceType A declaration of a resource type per IEC 61499-1-4.1.1

Nane resource_t ype_nanme

Conmmrent A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
FBTypeNarme The name of a function block type supported by all instances of a

resource type

Nane fb_type_nane
Devi ceType A declaration of a device type per IEC 61499-1-4.1.2

Narme devi ce_t ype_namne

Conmmrent A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
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Table A.2-2 - LibraryElement DTD Elements

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B.2)

Resour ceTypeNanme | The name of a resource type supported by all instances of a device type

Nane resource_t ype_nane
Resour ce A resource instance present in all instances of a device type
Nane resource_i nstance_nane
Type resqurce type nane
Conmmrent A comment per IEC 61131-3-2.1.5 without ( * aMimiters
System A declaration of a system configuration pg\r@é 6(1“4\%3-1 .2

Narre system name

N >
Conmrent A comment per IEC 61131-3-2.1.5 w@h&&t\a}q *\)\de\lyiters

Afpl i cati on A declaration of an application peN|EQB1499x-4.2.2

Nane appl i cati on_name
Conmrent A comment per IEC 61 1%1- 2 NoWnd *) delimiters
Mippi ng Mapping of a function blogkNnstange\from an p@t/on nto a function block
instance in a resource.
From fb_instance_referen atchical function block instance name in ifs
lisatiory. e.g., APP1. SUBAPP2. FB2
To fb_resoufge_r enge \ iera \lb/al function block instance name in the
ysical system, e.g., DEV1. RES2. FB2

Dgvi ce \&decia\ra@r}@(\de%ce configuration per IEC 61499-1-4.2.3

I
7S] ae s
Type <\ M\)}/pe nane

Asomment per [EC 61131-3-2.1.5 without (* and *) delimiters

Defw cePa(/ M{s\ b§clarations of the values of parameters of a device instance.

Slllbw\e\ \\ A declaration of a subapplication type per IEC 61499-1-2.4
Nane \ \ subapp_t ype_nane
Comrent ) ) A comment per [EC 61131-3-2.1.5 without (* and *) delimiters
SybAppEvent A declaration of an event interface of a subapplication type.
Nermre event—Hnptt—name See NOTE 10

| event _out put _name

Type event _type

Comment A comment per IEC 61131-3-2.1.5 without (* and *) delimiters
SubApp A subapplication instance as defined in IEC 61499-1.

Nane subapp_i nst ance_nane See NOTE 3.

Type subapp_t ype_name

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

X, Y See Annex B.
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Table A.2-2 - LibraryElement DTD Elements

Element Syntax Explanation
Attributes (IEC 61499-1, Annex B.2)

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 Standard be limited to rungs
performing the evaluation of assignment statements of the form <out put > : = <expressi on>. For
portability between software tools, it is further recommended that the XML Expr essi on element have
the following simple postfix-operator textual syntax with whitespace_separated terms:

expression ::= and_expression
M EXPresSST oM -~ = (varrapte_mane { ) [ Or _exXpressron
| and_expression and_expression '&
or_expression ::= and_expression | or_expressi on or_expression
See EXAMPLE 1 for an illustration of this recommended usage.
NOTE 3 - The appropriate subset of the production f b_i nst ance_r ef erence s ed\depehding
on the context of the FBNet wor k element. For instance, in the context okan KB e t, only

the f b_i nst ance_name portion of the reference would be used.

adapt er _conn, subapp_event _conn, subapp_dat™a
config _data _conn, config_adapter_conn, g NS
devtype_dat a_conn, ordevtype_adapt er_cOnn given\ 3 C 61499-1.

NOTE 6 - The productions i nput _vari ab 8 3 ¢ name and
i nternal _vari abl e_nane apply & i ar at i on element is part of an

nt eger}
where the non-terminals S defined in Annex B of IEC 61131-3. Each

term of the secomq form\is equiivalent to the

ing, the variable is not an array.
mitialization of the corresponding variable type as defined
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A.3 Examples

A.3.1 Basic function block types

EXAMPLE 1. A basic function block type containing an LD algorithm according to NOTE 2 of
Table A.2-2 could be expressed textually as follows:

FUNCTI ON_BLOCK LD TEST (* LD Al gorithm Exanple *)
EVENT_| NPUT
REQWTHA B, C D E F, G H
END_EVENT
EVENT_QUTPUT
CNF WTH O1, : (* Execution Confirmation *)
END_EVENT
VAR | NPUT
BOAL;
BOOL;

IC)'I'IITIUOCUZD
HRE

END_VAR
VAR_QUTPUT
QL : BOO;

Q@ : BOO;
END_VAR
EC_STATES
START ; (* Initial :
REQ : REQ -> CNF ; e Lon *
END_STATES
EC_TRANSI TI ONS

START TO R
REQ TO ST
END_TRANSI

o1
-+ - +—|f|—+——+—| |=t=t-=1{ §-
\JEFE”T I I I
START T - R R
L o+=1 D=+ 4= 1=+ |
| |
BOOL | E c |
dodl~—8E oz FE—BOOL |RED 4 F=t=| |—+——+-1 |-+-+
= " fual S | | | |
- - - L= =l L) I F I I H I
BpOoOL—Hr =1 |-+ +-171-4+
BOOL—HHE [rRec—{rEa|cnF]
BoOL—BE—F A B . . 0z
BOOL—E&{e I e B e B R R e
pooL—8E—H I I |
| € oDl | G H |
BN C B T T IR

A corresponding XML document would be:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<! DOCTYPE FBType SYSTEM "../LibraryEl enent.dtd" >
<FBType Nanme="LD TEST" Comment="LD Al gorithm Exanpl e" >
<l dentification Standard="61499-2-A. 3.1" Description="LD Al gorithm Exanpl e"
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/>
<Ver si onl nfo Organi zati on="1 EC TC65/ W&6" Ver si on="0.2" Author="JHC"
Dat e="2000- 11- 16" Remar ks="Corrected ldentification" />
<Ver si onl nfo Organi zati on="1 EC TC65/ W&6" Versi on="0.1" Author="JHC"
Dat e="2000- 06- 20" Remar ks="Tested Sun conpiler" />
<Ver si onl nfo Organi zati on="1 EC TC65/ W&6" Ver si on="0.0" Author="JHC"
Dat e="2000- 02- 01" />
<Conpi | erI nfo header="package fb.rt.part2;" >
<Conpi | er Language="Java" Vendor="IBM Product="Vi sual Age" Version="3.0"
/>
<Conpi | er Language="Java" Vendor="Sun" Product="JDK"' Version="1.1.8" />
</ Conpi |l er | nf o>
<l nterfaceList>
<Eventl npllf S>
<Event Name="REQ' >
<Wth Var="A" />
<Wth Var="B" />
<Wth Var="C" />
<Wth Var="D" />
<Wth Var="E" />
<Wth Var="F" />
<Wth Var="G' />
<Wth Var="H"' />
</ Event >
</ Event | nput s>
<Event Qut put s>
<Event Nanme="CNF" Comment =" Executi on
<Wth Var="QL" />
<Wth Var="Q@" />
</ Event >
</ Event Qut put s>
<I nput Var s>
<Var Decl arati on
<Var Decl arati
<Var Decl ar at i
<Var Decl arat i
<Var Decl ar at i
<Var Decl arati
<Var DeclArat i
<Var Dec id

</ I nput Var s

ype="BOOL" />
Type="BOOL" />

A
e}
QO

TART" Comment="Initial State" x="341.1765" y="105.8824"

</<ECSt at e>
<ECSt at e Nane="REQ' Comment ="Nor mal execution" x="358.8235"
y="/858,,8235" >

ECAct i on Al aor it ho!' DEAY Ot ot =" CNE" L
o CT T O o T T e oo Pt O y

</ ECSt at e>

<ECTransi ti on Source="START" Destinati on="REQ' Conditi on="REQ'
x="170.5882" y="494.1176" />

<ECTransi ti on Source="REQ' Destination="START" Condition="1"
x="564. 7059" y="500" />

</ ECC>
<Al gorithm Nane="REQ'" Conment="Nornal |y executed al gorithm >
<LD >
<Rung Qut put="Ql" Expression="A! B| CD| &#38;, EF | GH! | &#38; |
">

<Rung Qut put="@" Expression="A B &#38; C D &#38; | E F &#38; G H &#38;
| &#38; " />
</ LD>
</ Al gorithnp
</ Basi cFB>
</ FBType>



https://iecnorm.com/api/?name=93cd07500f6e0a13f32a84aae8b1aa7f

—24 —

Copyright © IEC, 2001

EXAMPLE 2. A basic function block type containing a ST algorithm could be expressed

textually as follows:

FUNCTI ON_BLOCK FB_AND (* Bool ean AND *)
EVENT _I NPUT
REQ WTH I N1, | N2;
END_EVENT
EVENT_COUTPUT
CNF W TH QOUT;
END_EVENT
VAR_| NPUT
IN1 : BOO;
IN2 : BOQL;

END_VAR
VAR_QUTPUT
QJuT . BOQ;
END_VAR
EC_STATES
START ;
REQ :

(* I'NL&I N2 *)

(* Initial
REQ -> CONF ;

State *)

(* Normal execytN .o

*
END_STATES
EC_TRANSI TI ONS
START TO REQ :
REQ TO START :
END_TRANSI TI ONS
ALGORI THM REQ I N ST :
ouT := (INL & NZ)
END_AL GORI THM
END_FUNCTI ON_ BL

REQ
1;

The |nterface and ECC would appear raph@a\%y

START

RER 1

[rRec|—{rEa|cnF]
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A corresponding XML document would be:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<I DOCTYPE FBType SYSTEM "../LibraryEl enent.dtd" >
<FBType Nanme="FB_AND' Conment =" Bool ean AND' >
<l dentification Standard="61499-1-D. 1" d assificati on="Math"
Appl i cati onDonai n="Any" Function="AND' Type="Bool ean" />
<Versionlnfo O ganization="1EC TC65/ W%" Version="0.1"
Aut hor =" JHC' Dat e="2000- 06- 10" Renar ks="Tested Sun conpiler." />
<Versionlnfo O ganization="1EC TC65/ W%" Version="0.0"
Aut hor =" JHC' Dat e="2000-01- 29" Renar ks="Si npl e Bool ean AND' />
<Conpi l erI nfo header="package fb.rt.part2;" >
<Conpi | er Language="Java" Vendor="Sun" Product="JDK"
version="1.1.8 1>
<Conpi | er Language="Java" Vendor="|1BM Product="Vi sua
Version="3.0" />
</ Compi | er | nf o>
<Interfacelist>
<Event | nput s>
<Bvent Name="REQ' >
<Wth Var="INL" />
<Wth Var="1N2" />
</ Event >
</ Event | nput s>
<Event Qut put s>
<Event Nanme="CNF"
<Wth Var="0UT"
</ Event >
</ Event Qut put s>
<l nput Var s>

<Var Decl ar ati on Nang=
</ I nput Var s>
<Qut put Var
<Var Decl Conment =" | N1&#38; | N2"
/>

</ Qut pu

</Intzrfa

Comment="Initial State" x="200"

=" REQ' Comment =" Nor mal execution" x="205.8824"

ECTransi ti on Source="REQ' Destination="START" Condition="1"
X=52.9412" y="429.4117" | >
</ ECC>
<Al gori t hm Nane="REQ' >
<ST Text=" OUT := (INL &#38; | N2);&#10;" />
</ Al gorithn>
</ Basi cFB>
</ FBType>
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EXAMPLE 1. A service interface function block type for sensing the presence and condition

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

EVENT _I NPUT

INNT WTH THRESH, (* Set Threshold *)
END_EVENT
EVENT_QOUTPUT

INNTG (* Threshold Set *)

I ND W TH PRESENT, GREEN;
END_EVENT

FUNCTI ON_BLOCK ORANGE_SENSOR (* Sense Presence & Col or of Orange *)

(* Change in Presence or Col or *)

VAR T NPUT
THRESH :

END_VAR

VAR_QUTPUT
PRESENT : BOOL;
GREEN : BOOQL;

END_VAR

SERVI CE ORANGE_SENSCR/ r esour ce

REAL; (* Adjustable Color Threshold *)

(* Orange is Present *)
(* Geen is Above Threshold *)

-> resource.i

END_SEQUENCE
nterface and service sequences \@ (T‘ap\%(%)lcally as follows:

The

o
=

SEQUENCE sensi ng
resour ce. change()
—— EVENT
IND —F— EVENT

SEQUENCE set up
ORANGE_SENSOCR. | NI T( THRESH)
END_SEQUENCE
END_SERVI CE
_SENSOR
>HESH PRESENT

ORANGE_SENSOR. | NI TO() ;
-> ORANGE_SE ND§ P @ \GRE
END_FUNCTI ON_BLOCK
GREENME

m

H—BO0L
BooL

sensing

rEs0Urce ORAMGE_SEMSOR

init IND

rezource

change
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A corresponding XML document would be:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<I DOCTYPE FBType SYSTEM "../LibraryEl enent.dtd" >
<FBType Name="ORANGE_SENSOR' Comment ="Sense Presence &#38; Col or of O ange"
>
<l dentification Standard="61915" d assificati on="00202"
Appl i cati onDomai n="Food Processi ng" Function="Detection"
Type="Phot oel ectric Sensors" Description="Orange Presence and Quality" />
<Versionlnfo Organization="1EC TC65/ W&" Version="0.1" Author="JHC"
Dat e="2000- 05- 14" Remrar ks="Mbodi fied to use LibraryEl enent.dtd" />
<Versionlnfo O ganizati on="1EC TC65/ W&%" Version="0.0" Author="JHC"
Dat e="2000- 01- 26" />
<Conpilerrni o header = package fTb.rt.partz2, >
</ Conpi | er | nf o>
<l nterfaceList>
<Event | nput s>
<Event Name="|NT" Comment="Set Threshol d" >
<Wth Var="THRESH' />
</ Event >
</ Event | nput s>
<Event Qut put s>
<Event Nane="|N TO' Comment ="Thr eshol d Set
</ Event >
<Event Nane="|ND' Conment =" Change in
<Wth Var="PRESENT" />
<Wth Var="GREEN' />
</ Event >
</ Event Qut put s>
<l nput Var s>
<Var Decl arati on Name="THR
Threshol d" />
</ | nput Var s>
<Qut put Var s>
<Var Decl ar atfon 1
Present” />
<Var Decl a
Threshol d" /
</ Qut
</Interfa i

<Service R ¢

ce"
>

Left | nt er f ace=" ORANGE_SENSOR' >

itive Interface="resource" Event="init" />
\tive Interface="0ORANGE_SENSOR' Event="IN TO' />

<Servi ceSegquence Name="sensing" >
<Servi ceTransaction >
<InputPrinmtive Interface="resource" Event="change" />
<QutputPrimtive |nterface="0ORANGE _SENSOR' Event="|ND"
Par anet er s=" PRESENT, GREEN" />
</ Servi ceTransacti on>
</ Servi ceSequence>
</ Servi ce>
</ FBType>
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EXAMPLE 2. A service interface function block type for the actuator of a simple solenoid
valve could be expressed textually as follows:

FUNCTI ON_BLOCK SOLENOI D (* Sol enoi d Val ve *)
EVENT_I| NPUT

REQ WTH IN, (* Set Actuator Status *)
END_EVENT
EVENT_QOUTPUT

CNF; (* Actuator Status Change Confirned *)
END_EVENT
VAR _| NPUT

IN: BOOL; (* Actuator Val ue, 1=CPEN, 0=CLCSED *)
END_VAR
SERVI CE SOLENQ D/ resource
SEQUENCE actuation

SCLENO D. REQ(I N) -> resource.actuate(IN) -> SOLE . CNF(
END_SEQUENCE
END_SERVI CE
END_FUNCTI ON_BLOCK
The |nterface and service sequence would appear graph|ww

EWVENT EWENT

SOLENOID
IN

A cofresponding XML dommsy

<?xm versi on=" 82> )

<! DOCTYPE FBTypé¢ | ement . dtd" >
<FBType Napex'SO noi d Val ve" >

<l denti Q’ assi fication="C0403"
Appl i cat i onDons "Logic / I/0O Mdul es &#38; Controllers"”
| enoid Valve" />
EC TC65/ W36" Version="0.1" Author="JHC"
Dat e="20Q0- orrected service sequence" />

3 \ i on="1 EC TC65/ Ws" Version="0.0" Author="JHC'

actuate

Name="REQ' Commrent ="Set Actuator Status" >
<Wth Var="IN' />
</ Event >
FEvert-rputs
<Event Qut put s>
<Event Nane="CNF" Conment =" Actuator Status Change Confirned" >
</ Event >
</ Event Qut put s>
<l nput Var s>
<Var Decl arati on Name="IN' Type="BOOL" Coment ="Act uat or
Val ue, 1=OPEN, 0=CLCSED" />
</ | nput Var s>
</Interfacelist>
<Service R ghtlnterface="resource" Leftlnterface="SOLENO D' >
<Servi ceSequence Nane="actuation" >
<Servi ceTransaction >
<InputPrimtive Interface="SOLENO D' Event="REQ' Paranmeters="|N"

/>

<QutputPrimtive Interface="resource" Event="actuate"
Par aneters="IN"' />
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<QutputPrimtive Interface="SCOLENO D' Event="CNF" />
</ Servi ceTransacti on>
</ Servi ceSequence>
</ Servi ce>
</ FBType>

A.3.3 An adapter interface type

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

normal_operation

PLUZ SOCKET

EVENT —(UNLD LD [ EWENT

s

LD

CHMF B—EVENT

1 L

LD_UHLD L
W0 - E—Re0o0L UHLD
kP C & COLOR CNE <

4Adapt er Type Nanme="LD _UNLD' Comprenta"hOAD UNLOAD Addptlef | nterface" >

o

Fasl
L
Fasl
L

L

i

<Ver si onl nfo Organi zati on="Ro

Autgrrat hon" Ver si on="0. 0" Aut hor="JHC'
Pat e="1999-11- 17" Remar ks="Cen h

application" />

<Conpi | er Langug B Pgoduct =" Vi sual Age" Versi on="2.0"
/>

</ Conpil erlnfo
<InterfacelLi st >

<Event | S
<Even®'re J MLOAD Request” >
</ Event

</ Event |

Conmment =" UNLD Confirni >
1 />

/>

<hEvent >
&/ Event Qut put s>
<Qut put Var s>

<Var Decl arati on Nane="WKPC' Type="COLOR' Conment ="Wér kpi ece Color" />
</ Qut put Var s>
</InterfaceList>
<Servi ce Rightlnterface="SOCKET" Leftlnterface="PLUG >
<Servi ceSequence Nane="nornmal _operation" >
<Servi ceTransacti on >
<InputPrimtive Interface="PLUG' Event="LD' Paraneters="W0 WKPC' />
<QutputPrinitive Interface="SOCKET" Event="LD"' Paranet er s=" W0, WKPC"
/>
</ Servi ceTransacti on>
<ServiceTransaction >
<InputPrimtive Interface="SOCKET" Event="UNLD' />
<QutputPrinitive Interface="PLUG' Event="UNLD' />
</ Servi ceTransacti on>
<Servi ceTransacti on >
<InputPrimtive Interface="PLUG' Event="CNF" />
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<QutputPrinitive Interface="SOCKET" Event="CNF" />
</ Servi ceTransacti on>
</ Servi ceSequence>
</ Servi ce>
</ Adapt er Type>

A.3.4 Resource types

EXAMPLE 1. A resource type containing an instance of the ORANGE_SENSOR function block
type defined in A.3.2, plus an instance of the PUBLI SH_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_SENSCH
block and the sD 1 input of the PuUBLI SH_1 block, and their corresponding éventinputs.and
outputs, are left unconnected in order to allow application-specific logi rmine the
value¢ to be transmitted and the event to trigger the transmission. <\

RESCURCE_TYPE ORANGE_RES

(* A Configurable Orange Presence&Qual\ity or\*) >

FB_TYPES
E_RESTART :
ORANGE_SENSOR ;
PUBLI SH 1 ;

END_FB_TYPES

FBS

START : E_RESTARJ,
SENSOR : ORANGE_SENSCR:
PUB : PUBLISH 1;

END_FBS

EVENT_CONNECTI ONS

END_ C
DATA O
PUB. Q
CTI
END/ TYRE
NS
A graphical repre@\g‘i@\n\a‘\ml esource's function block network is:
MI’ SENSOR PUB
coLo P INIT INITO INIT INITO
) } IND REQ CHF
ORANGE_SENSOR FUBLISH_1
E_RESTART THRESH PRESENT 1l Qo
SEEEERL I ST TS
sD_1

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

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE ResourceType SYSTEM "../Li braryEl ement.dtd" >
<Resour ceType Nane="ORANGE_RES"' Comment="A Confi gurabl e Orange
Presence&#38; Qual ity Sensor" >
<l dentification Standard="61915" C assificati on="00202"
Appl i cati onDonei n="Food Processi ng" Functi on="Detection" Type="Photoelectric
Sensors" Description="Orange Presence and Qality" />
<Ver si onl nfo Organi zati on="1 EC TC65/ W&6" Version="0.1" Author="JHC"
Dat e="2000- 06- 20" Remar ks="Corr ect ed &#34; FBType&#34; to
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&#34; FBTypeNanme&#34; ." | >
<Ver si onl nfo Organi zati on="1 EC TC65/ W&6" Ver si on="0. 0" Aut hor="JHC"
Dat e="2000- 02-02" />
<Conpi | erI nfo header="package fb.rt.part2;" >
</ Conpi | er | nf o>
<FBTypeNane Name="E_RESTART" />
<FBTypeNane Nane="CORANGE_SENSOR' />
<FBTypeNane Name="PUBLI SH 1" />
<FBNet wor k >
<FB Nane="START" Type="E_RESTART" x="94.1176" y="11.7647" />
<FB Nane="SENSOR' Type="ORANGE_SENSOR' x="723.5294" y="11.7647" />
<FB Nane="PUB" Type="PUBLI SH 1" x="2170.5881" y="11.7647" />
<Event Connect i ons>
<Connection Source="START. CA.D' Destination="SENSCOR | NL.T" dx1="35 2041"
dx2="47.0588" dy="-70.5882" />
<Connecti on Source="START. WARM' Desti nati on="SENSOR. | NI T/
dx2="76.4706" dy="-188.2353" />
<Connection Source="SENSOR. | Nl TO' Desti nati on="PUB. |

<" 58..8235"

/1>
</ Event Connect i ons>
<Dat aConnect i ons>
<Connection Source="1" Destination="PUB. Q"
</ Dat aConnect i ons>
</ FBNet wor k>
4/ Resour ceType>

dxI" 210

EXAMPLE 2. A resource type containing an ins
defined in A.3.2, plus an instance of t
solemoid status, could be declared te
contg
inter

oid Val ve Resource *)

RESOURCE_TYPE

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

START sUB
IMIT IMITO W LWE
RSP IND

1 [

SUBSCRIBE_1 SOLENOID

E_RESTART 11 Qo IN

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

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE ResourceType SYSTEM "../Li braryEl emrent.dtd" >
<Resour ceType Nane="SV_RESOURCE" Comment="A Renotely Activated Sol enoid Val ve
Resource" >
<l dentification Standard="61915" d assification="00403"
Appl i cati onDomai n="Any" Function="Logic / |/O Mdul es &#38; Controllers"
Type="Actuat ors" Description="Sol enoid Val ve" />
<Ver si onl nfo Organi zati on="1 EC TC65/ W&" Version="0.1" Author="JHC"
Dat e="2000- 06- 20" Remar ks="Now uses Li braryEl enent.dtd" />
<Ver si onl nfo Organi zati on="1 EC TC65/ W&6" Ver si on="0.0" Author="JHC"
te="2000.02.02" /|>
<Conpi | erI nfo header="package fb.rt.part2;" >
</ Conpi | er | nf o>
<FBNet wor k >
<FB Nane="START" Type="E_RESTART" x="70.5882" y="11. 764¥
<FB Nane="SUB" Type="SUBSCRI BE_1" x="705.8823" y="11,/76%

<Event Connecti ons>
<Connecti on Source="START. COLD' Destination="Sl
dx2="41.1765" dy="-64.7059" />
58. 8235"
dx2="64. 7059" dy="-182.3529" />
<Connection Source="SUB. | ND' Desti nat}
</ Event Connecti ons>
<Dat aConnect i ons>
<Connecti on Source="SUB.
<Connection Source="1"
</ Dat aConnect i ons>
</ FBNet wor k>
4/ Resour ceType>

="41.1765" />

dx1="135.2941" />
.1765" />

A.3.5 Device types

EXAMPLE 1. A device\type.containi i ned
in A.3.4 could be declare

An equivalent

<?xml jversion="1. 0" encodi ng="UTF-8"?>
<{'DOCTYPE Devi ceType SYSTEM "../LibraryEl enent.dtd" >

Y- I [N =" ORANCE [NV O oo ot
VT CCTypt— Tt A= AT B\ ey =y = COTTHTETIT

Sensor" >
<ldentification Standard="61915" d assification="00202"
Appl i cati onDomai n="Food Processi ng" Functi on="Detection"
Type="Phot oel ectri c Sensors" Description="Orange Presence and Quality" />
<Ver si onl nfo Organi zati on="1 EC TC65/ W&" Version="0.1" Author="JHC"
Dat e="2000- 06- 20" Remar ks="Cor r ect ed &#34; Resour ceTypeNane&#34;" />
<Ver si onl nfo Organi zati on="1 EC TC65/ W&" Versi on="0.0" Author="JHC"
Dat e="2000- 02- 02" />
<Conpi | erl nfo header="package fb.rt.part2;" >
</ Conpi |l er | nf o>
<Resour ceTypeNanme Nane="ORANGE_RES" />
<Resource Nanme="R1" Type="ORANGE_RES' >
</ Resour ce>
</ Devi ceType>

=" Baaaaad Ox D, e it
T OgradimmaoT © O alimge™ T T CSCTIO T aar oy
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