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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUNCTION BLOCKS FOR INDUSTRIAL-PROCESS MEASUREMENT
AND CONTROL SYSTEMS

PART 2: SOFTWARE TOOLS REQUIREMENTS

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standard, but made available to
the public and established in an organization operating under given procedures.

IEC-PAS 61499-2 has been processed by working group 6 of IEC technical committe
measurement and control.

Rdustrial-process

The text of this PAS is based on the This PAS was appfoved fo
following document: publication by the P

Draft PAS

65/260/PAS

This is Part 2 of a projected three-part
Technical Committee 65.

ission) is a worldwide organization for standardization comprising
EC National Committees). The object of the IEC is to promote

AS concerning standardization in the electrical and electronic fields. To
ctivities, the IEC publishes International Standards. Their preparation is
any IEC National Committee interested in the subject dealt with may
. International, governmental and non-governmental organizations liaising
rt|C|pte in thls preparation. The IEC collaborates closely with the International
Y s ion (ISO) in accordance with conditions determined by agreement between the

2) The formal decisions 0r agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) 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
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

Pagei
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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, and
reference models;

- 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 systems (IPMCSs);

- rules for the use of function blocks in meeting the communication requipéments of distributed

IPMCSs;

- rules for the use of function blocks in the management of applications
distributed IPMCSs;

- requirements to be met by compliant systems and standards.

d\devices in

e This Part defines requirements for software tools to s
engineering tasks enumerated in subclause 1.1 of
- the specification of function block types;

systems

- the functional specification of resource types a

- the configuration, implementation, operatio

- the exchange of information amongSoftware ts

* Part 3, “Applicatio

various stages.of €
enumeratede.
It is beyond the scopé ©

IPMCSs, or the entite dctivities required to support an IPCMS over its life
cycle. However, othe 2 do specify such tasks and activities may extend or
modify the requirement ied in this Part.

following document contains normative provisions that are used in an informative manner in
Annex A of this Part:
17B/1022/CD, Draft IEC 61915: Low-voltage switchgear and controlgear - Profiles for networked
industrial 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 currently 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 Information 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:
1. The type or types of library element to which the software tool applies.

2. The engineering task or tasks supported by the software tool.

supplier.

2.2 Exchange of library elements

A software tool shall be capable of exctianging it

2.3 Information to be provided by the supp of li y elements
NOTE  The provisions of this subclduse are tended_tg ige the means by which the provider of a library

The provider of a@y é ay elect to proxide an implementation of the library element.

EXAMPLE 1) The
the functjs

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 resource
inegd in a device of Class 2 as specified in IEC 61499-1-5.1, for instance using
the IEC61499-FBMGT syntax defined in IEC 61499-1-F.3.1.2.

When an implementation of a library element is provided, the provider is not required to

provide full details of the implementation. However, the provider shall provide sufficient

information to enable the user to fully determine the functionality of the provided library

element.

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

- 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.

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.

2.5 Modification of declarations

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

2.6 Validation of declarations

A\
block instances in an application § ‘ b ons are properly allocated to
i icating among resources in a

If required by th@ j , i , a software tool shall provide facilities for the
implementation o dex gssociated library elements. Such facilities may
include, but are ng ] tOy

1. The product wtable code ("firmware") for embedding in instances of resource types

and deviee

2.8 System operatiow, testing and maintenance

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

1. The facilities described in preceding subclauses of this Clause.

2. 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 first table of each subclause of this Annex contains the DTD for the corresponding library
element. The second table of each subclause provides a reference to the textual syntax (if

NOTE  The examples given in this Annex provide a representative but not exhaustive, samplenof theN{eatuges of the
associated DTDs. In particular, these examples are not intended to be’used as, a test swite foxcontpliance
to the provisions of this Part.

Table A.0 - Document Type Defini

DTD LibraryElement \I‘%a\ﬁ ntax
y ~ y

DataType DataTypeDeclaratio ta type_decl aration
A IEC 1131 -3-B.1.3)
FBType FBTypeDéskaerk{n w ype_decl arati on
SubapplicationType Subapplicationﬁpﬁepgcla}&ti SN)@DP' i cation_type_decl aration
AdapterType dapt eDeclgration adapt er _type_decl aration
/AdaptgrTypeReciaratig aratic
ResourceType \NesMceTy;ﬁ;%ec@ration)\/ resource_type_specification
DeviceType L \MGT\Q\D@C ation devi ce_type_specification

Syste Sté"@c}"@‘a{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
Comment CDATA #l MPLI ED
>

<! ELEMENT Ver si onl nfo EMPTY>
<I ATTLI ST Versionlnfo
Or gani zati on CDATA #REQUI RED
Ver si on CDATA #REQUI RED
Aut hor CDATA #REQUI RED
Dat e CDATA #REQUI RED
Remar ks CDATA #| MPLI ED
>

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

Nurmber CDATA #REQUI RED
>

<! ELEMENT Conpi | er EMPIX>
<! ATTLI ST Conpi l er
Language (Java |
Vendor CDATA #RE
Product CDATA #RE
Ver si on CDAT, E

(\ N
<! ELEMENT Conpil erlnfo (Conpiler®)* N\ \U)
<! ATTLI ST Conpilerlnfo
header CDATA #l MPLI ED
cl assdef CDATA #l MPLI ED
> (S

>

| USI NT| Ul NT| UDI NT| ULI NT| REAL| LREAL| TI ME
| DATE | TI . AND_TI'VE| STRI NG BYTE| WORD| DWORD| LWORD| WETRI NG)

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

InitialVal ue | DREF #l MPLI ED
>

<! ELEMENT Enuner at edVal ue EMPTY>
<! ATTLI ST Enuner at edVal ue

Nane | D #REQUI RED

Comment CDATA #| 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 Var Decl ar ati on EMPTY >
<! ATTLI ST Var Decl arati on

Nane | D #REQUI RED

Type CDATA #REQUI RED

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

Nane | D #REQUI RED

Type CDATA #REQUI RED

Comment CDATA #l MPLI ED

Initial Val ues CDATA #l MPLI ED
>

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

<! ATTLI ST Subr angeVar Decl arati on
Name | D #REQUI RED
Type (S| NT| I NT| DI NT| LI NT| USI NT| UMNT]| ULKNT) “#REQUY RED
Comment CDATA #l MPLI ED
Initial Val ue CDATA #l MPLI ED

> AN

<! ELEMENT Subr angeVar Decl aration (Subrange?)\ x_~ 6

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

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

Dat aType ~ \ '\ See IEC 61131-3-

Nare \\\ \/dat a_type_name

Commrent )- o : N - -y
N\\ > A comment per IEC 61131-3-2.1.5 without (* and *) delimiters

Identifi CN > -- | Information for data base retrieval
St andar d -- | Primary reference standard in number-part-subclause format
G assification -- | 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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