PLCopen

for efficiency in automation

Technical Paper
PLCopen Technical Committee 6

XML Formats for IEC 61131-3

Version 2.01 — Official Release

— | PLCopen |

—xXm

XT"E N S
M A RK
A NGWU

- Am

L
P
G

m v m

u
A

DISCLAIMER OF WARANTIES

THIS DOCUMENT IS PROVIDED ON AN “AS IS” BASIS AND MAY BE SUBJECT TO
FUTURE ADDITIONS, MODIFICATIONS, OR CORRECTIONS. PLCOPEN HEREBY
DISCLAIMS ALL WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, FOR
THIS DOCUMENT. IN NO EVENT WILL PLCOPEN BE RESPONSIBLE FOR ANY LOSS OR
DAMAGE ARISING OUT OR RESULTING FROM ANY DEFECT, ERROR OR OMISSION IN
THIS DOCUMENT OR FROM ANYONE’S USE OF OR RELIANCE ON THIS DOCUMENT.

Copyright © 2003 - 2009 by PLCopen. All rights reserved.

Date: May 08, 2009

Total number of pages: 80




PLCopen

for efficiency in automation
The following paper

XML Formats for IEC 61131-3

is a document representing the results of the work done in the PLCopen Technical Committee 6 -
XML. This release 2.1 is based on the work done on the version 2.0, ‘Official Release’, as published
in December 2008, as well as the feedback received from in particular PLCopen Japan and

AutomationML. There are only minor changes between both versions.
This specification has been written thanks to the following members of the TC6 XML.:

Kevin Ketterle

Dirk Schubel

Rainer Drath
Annette Kratz

Josef Papenfort
Uwe Thomas
Thomas Brandl
René Simon

Knut Giittel
Matthias Riedl
Wolfgang Horn
Dietmar Berlesreiter
Andreas Weichelt
Dimitrij Kirzhner
Thomas Baier
Hansjorg Hotz
Monique Atali-Ringot
Paul Brooks

Heinz Dieter Ferling
Jurgen Fiess

Hans Peter Otto
Michael John
Hajime Taruishi

Les Powers

Lorenz Hundt
Arndt Luder

Eelco van der Wal

Contributors
Bjorn Grimm
Dirk Weidemann

3S

3S

ABB

ABB

Beckhoff

Beckhoff

Bosch Rexroth

FH Wernigerode
Helmut Schmidt Univ.
ifak

IST

Keba

KW Software

KW Software
Logicals

Panasonic

Rockwell Automation
Rockwell Automation
Schneider Automation
Schneider Electrical Motion
Siemens

Siemens

Toshiba / PLCopen Japan
Triconex

Univ. Magdeburg
Univ. Magdeburg
PLCopen

Daimler
Ziuhlke

Change Status L.ist:

Version Date Change comment

number

V0.0 06/05/2002 | Preliminary draft with additions from PLCopen

V0.1 14/01/2003 |Results of the meeting at infoteam software

V0.2 25/02/2003 | Results of the meeting at Beckhoff Elektronik

V0.3 06/05/2003 | Results of the meeting at Matsushita Electric Works

V0.4 17/06/2003 | Results of the meeting at Kirchner SOFT

V0.5 15/07/2003 | Results of the meeting in Amsterdam

TC6 XML © PLCopen (2004 .. 2009)

Version 2.01 — Official release 08/05/2008 page 2/80



PLCopen

for efficiency in automation

V 0.6 2/10/2003 Results of the meeting at KW Software, Lemgo, Germany

V0.7 28/11/2003 | Results of the meeting in Neurenberg, with further editing by EvdW

VvV 0.71 31/03/2003 | Hotz: All elements that describe IEC 61131-3 object are entered

V0.8 09/04/2004 | Final version before release as 0.99 — EvdW

V 0.99 16/04/2004 | Released as Version 0.99 — in combination with scheme

V 0.99 A |14/02/2005 |Based on the feedback on the Version 0.99. Meeting Feb. 8+9, 05

VvV 0.99 B |[18/04/2005 |Changed pictures included. US proof reading.

V10 27/04/2005 | Last minor changes done. Examples added cf. new xsd. Official
release

V 1.01 10/06/2005 | Minor update: “refLocalld” is required. Text and examples updated.

Add 04/04/2006 | Addendum created to Version 1.01 as result of meeting April 2006

Add V02 |07/08/2006 |Update Addendum as result of meeting July 28, 2006

Add V03 |24/04/2007 | Addendum updated with additional feedback

Add V04 |11/03/2008 | Addendum updated with additional feedback

Add V041 |19/05/2008 | Update Addendum as result of meeting May 6, 2008

Add V042 |24/09/2008 | Update Addendum as result of meeting Sept. 2, 2008

Add V043 |04/11/2008 | As result of the meeting Nov. 4, 2008. Last version.

V20P 07/11/2008 | As result of the meeting Nov. 4, 2008.

V20WD  [21/11/2008 | Sent to group for last editorial comments

V2.0 03/12/2008 | Official Release of all merged feedback and decisions

vV 2.01 08/05/2009 | Official Release of merged feedback and decisions

TC6 XML © PLCopen (2004 .. 2009)

Version 2.01 — Official release

08/05/2008 page 3/80




PLCopen

for efficiency in automation

Table of Contents

1 INTRODUGCT ION . ..ottt ettt et e e e e eeteee e e s eeeeeseee s s taeseeeesseeessrnreraeeeees 6
1.1. [ == 1 T 6
1.2 SHORT INTRODUCTION INTO XIM L ..t iiiiiiittiiii ettt ettt st e e e ettt s s s e e e s eeeas s e e e e s e eesrrbneeeeeeees 7
1.3. IMPORTANT CHANGES IN VERSION 2.0 AND V 2.01 AND COMPATIBILITY ISSUES.....ccvvvereeeeennn. 8
2 S C OPE. .. et eeeee et ————eteeetttea————rrteeataree 9
2.1. Use CASE — EXCHANGE FORMAT FOR PROGRAMMING TOOLS (ALL IEC LANGUAGES) ............. 9
2.2. USE CASE: INTERFACE TO PRODUCERS OF GRAPHICAL AND LOGICAL INFORMATION ........ccovv.. 9
2.3. UsSE CASE: INTERFACE TO CONSUMER OF GRAPHICAL AND LOGICAL INFORMATION. .......cce..... 9
2.4. USE CASE — DISTRIBUTION FORMAT FOR FUNCTION BLOCK LIBRARIES ...viieeviveeiriiiniieeeereessnnns 9
2.5. GRAPHICAL OVERVIEW OF THE USE CASES.... i iieiiieettteeieeeeeeeeeetiessseeasseeessnasssseesseesssnnasseeeesees 9
3 DEFINITIONS, COMPLIANCE, VALIDATION AND TRANSFORMATIONS............. 11
3.1. D= LTl TR 11
3.2. INAMING CONVENTIONS 11 tttttuttttteetttesstsensssesstessssssessseesseesssnetreeeteeest ettt 11
3.3. COMPLIANCE TO IEC B1131-3 = 2 P EDITION 1.vvevveeveeeeeeeeeeeeeer e eeeeeeeeeresessaasneesessessesneenen, 11
3.4. COMPLIANCE TO SUPPLIER SPECIFIC EXTENSIONS ...tvvvtttesiiteeeteeesssiininsessseesssssnnsseesssssssmmn 11
3.5. VALIDATION, TRANSFORMATION AND REPRESENTATION OF XML DOCUMENTS ..c.vvvvevevrnnnen. 12
3.6. O RM AT TED TEX T auiiteitttettttusseeeesteessssesssseetseesstssastreeeseess st stseeeteess s s ssreseseesssrsnnssreseseessnnes 14
3.7. DEFINITION OF THE COORDINATE SYSTEM FOR GRAPHICAL INFORMATION ...uuvvveiviieeeerineeeeens 14
3.8. [0 1] I 110N RTT 15
3.9. DEFINITION OF THE EXECUTION ORDER OF THE GRAPHICAL ELEMENTS ...eeivieeeieieeeeeeeeeeeennnns 17
3.10. REFERENCE OF GRAPHICAL ELEMENT S . ttttttttuutttteeettesssssnniseeeeseeesssiseessessssrneeeesesess 17
4 OVERVIEW OF THE SCHEME EXPLANATION ..ottt 18
5 PROJECT STRUCTURE. ...ttt ettt e e e e e e e e e e e e e e e e e eeeeeerraa s 19
5.1. HEADER INFORMATION OF AN XIML FILE . ..cctuutiiiitiiieiete e e et e e eeete s e e eesiseseesansesesssnsessesnnseseens 19
5.2. HEADER ELEMENTS ©tttttttttttuutsseesteessssnesssesssessssssesssseessessssssntnteesteesssnsmntteeeteessmnreeereen 19
ST L0 LT {1 T=T o T=F: Vo T OSSOSO TSRS 19
PrOJECE/ CONTENTHEBAUET ...ttt ettt e a e e bt et e b e e e em e e s e e R e eb £ e E e e b e ee e e e e e R e eR e eEeebeeb e b e e eneebeebeabenbebe e eneaneane 20
PrOJECH/ COOITINAIEINTO. ... ettt ettt et st e e bt et et e e se e b e e e st eReebeeb e b et et ene et e e beebenbe b e e eneareans 21
5.3. ADDDATA AND ADDD ATAINFO ...ttt ettt e e e e e e e e e e e e e e e e eeenes 21
Fo Lo (o | BT =1 ) o SRR 22
Fo Lo (o | B - VSRR 22
I B o ST ad (O 1t [ O =y G TR 23
6.1. DEFINED D AT ATYPES ..itttttttiititeetttesstssieseesseesstsistseesstessstttteeetetsstteesteessn et 23
6.2. PO S, .ttt —eeeee ettt e————ateeeetteeee—aatereettteen i araaeareenrnnns 24
(o1 0] 1RO 24
L LTS 1 (0T TSROSO 24
DOTY .t h e R bR h e R e £ oA E e R e eh £ SR e R e R e b e e e R e R £ SRRt R e b e £ e R e eb e bRttt eneene e 25
6.3 POUS — DECLARATION SECTION .tvtttttuuisseeeteessssnnsssessssssssssnnsssesssesssssnteeeesseesssmnreeeeseesnn 26
6.4. POUS — CODE SECTION vttt et e eeeeeee e e e e e e e e e e eeeee e e e eaeeeeeeeeaneaaseeeeeeeeeesnnaasseeesseeennnnnansseeeereennnnns 28
B.4. 1. GBNEIAL ...ttt ettt et et et e en e et nn e e e nn e e e e nnnnnnnnnnnnnnnnns 28
80111 1T o OSSPSR 28
=] L2T0 R 1 [ o TR 28
[o10] 21 (=] 1| PR STROTRRROPTI 28
AV LA E: 1] LR 29
L8] (LY o] OSSOSO SO R URUTTUTPTRRURON 29
(V2 118U 29
(oo ToTN 1T a1 ¢ £ o) o TSR 29
6.5. COMMONALITIES OF GRAPHICAL LANGUAGES ... oottt ettt e e e e e e e et e e e e e e e e e eeenane s 30
OVEIrVIEW COMIMON OBJECES. ...ttt ettt sttt bbbtk b e e b e e he e b £ e bt bt ne e b e e e b £ e b e e bt eb e ek e b et eneeb e ebeebenbeabe st eneeneaneas 30
(o0 101 141 1] AP OOTTRRRN 30

TC6 XML © PLCopen (2004 .. 2009)

Version 2.01 — Official release 08/05/2008 page 4/80



PLCopen

for efficiency in automation

(oT0] T[T (o SRS
(oo g aT=Ted 1ol a1 =l T o1 4 1 H SRRSO OPRR PPN
[o0] g 1< ox ([0 o O RPR
(oo 01 1] 0 TUF 11 o] o ISP
(oo g [aT=To (1ol a1 =l 1101 (O 11 AR
T (0] 0] =] [ o1 RO
AAAItIONAl INFOIMALION .....viiiiiiiecc st r e et e et e s be et beebe e besae e besbeesbesreebeebsesbesasesbeebseabesasesbeebeebeansesteereens
AL Lo [oT = (=T 1T o SRR ROTRURRORPRRPP

6.5.1. SFC elements

L AF ol (0] (<] o OO O OO ST RS PO PP PR PTPTURN
J VL0011 o OSSPSR
EFANSTEION ...ttt b bbbkt E b b E bR bR R bbbttt
SEIECTIONDIVEITEICE. ... ..ttt ettt b bt b et h ekt e bt e b nH e s e R e h £ e b e e bt e bt A Een b e e e ab e R e e b e e b e e A e e b e ne e st e b e ebeeb e nb e e b et e e e s e eneens
SEIECTIONCONVEITEINCE ...ttt ettt e btk b ke b bt eh e b e e bt e R b H e e 2R e e b £ e R £ A b oAb e e e At e R e e b e e b e e bt e b e b e n b e b b e bt eb e ebeeb et e e neeneens
simultaneousDivergence.......
simultaneousConvergence.........

6.5.2. FBD elements

6.6. SCHEMA TEXTUAL LLANGUAGES: ...eveetteeeteeeeeeeeeeeeeeeesesesesesesssssssssssssssssssssssesssssssssssssssssssesssenees 58

6.6.1. Structured Text (ST) and INStruction LiSt (IL) «....cceoververeriiiiiiiieieee e, 58
7 INSTANCE SPECIFIC PART ..o 59
7.1. (010 N[ = [T =7 1 [ ] T 59
7.2 RESOURCE ...t e ettt 60
7.3. 1751 ST 60
7.4, POU INSTANCES ..ot 61
8 USE OF OGO ..ottt ettt et et e ee e e et e ee e e eeeeeeeeeeeee e e e e e e eeneeeeeneneeeeeeenennnnes 62
O X AIMPILES ...ttt ittt ittt ittt nnn ittt ittt ittt et nnnnnnnnnnnnnnnnnnnnnnnnns 63
9.1. OVERVIEW ... ettt et e e ettt e e e e e e et et e et easseeeeeeee s st e eseeeeeeeessanesseeeeeeeessannneeeeeeeennnnnnnnees 63
9.2. DECLARATIVE PART OF PLCOPEN XML FILES. ... oottt 63
9.3. USE OF THE ADD D AT A ELEMENT ...utiiiittteeietteeeeeetsseseesasessssasessestsesesssnsessesnsesessssessesnnreseens 64
9.4, SIMPLE EXAMPLE FOR SFC ..ottt eeeteeeeee et eeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseseeeeeeeeeeeeeeenees 65
9.5. SIMPLE FBD EXAMPLE ... . eiiiieeetee et e e et eeeeee s e e e e e et ee et eseeeeeeeeess e eseeeataeessanaseeeeeeeennnnnnaens 71
9.6. EXAMPLE CONNECTORS, CONNECTION AND VARIABLES ... .oeeeeeeeeeseeeseseee e sess s e sese s sese s 78
9.7. EXAMPLE ON FORKED CONNECTIONS ettt ttttttateetestssesesssnsesssssnsessssssessssssesssssnteseessnteeeesnnreeeens 80
TC6 XML © PLCopen (2004 .. 2009)

Version 2.01 — Official release 08/05/2008 page 5/80



PLCopen

for efficiency in automation

1 Introduction

Since the release of the IEC 61131-3 programming standard, users want to be able to exchange their
programs, libraries and projects between development environments. Although this was not the intent
of the standard itself, it was a task that the independent organization PLCopen committed itself to.

IEC 61131-3 is focused on the software development environment. As such it is just a part of a total
solution. The other parts are a structure of tools like:

e networking tools

e debugging tools

e simulators

e documentation tools

Therefore PLCopen had decided to develop interfaces towards these support tools. This has resulted
in a workgroup named TC6 for XML (eXtended Markup Language). This committee has defined an
open interface, which supports different kinds of software tools, and provides the ability to transfer
the information that is on the screen to other platforms. This screen information does not only contain
textual information, but also graphical information. This can include the position and size of the
function blocks, and how they are connected.

The design of the ‘transferred’ program itself has to remain the same after the transfer, so not to be
altered in look and feel. The wide variety of possibilities, especially in the graphical tools, has to be
brought under one umbrella. Originally, PLCopen looked to the STEP standard to do this. STEP can
be looked at as an earlier version of XML, but the graphical part was limited. The STEP protocol was
used for the PLCopen Portability Level, but showed a lack of graphical definitions. This meant that,
without extensive work, the graphical languages could not be transferred, and the original goals could
not be fulfilled.

PLCopen wants to be able to transfer a control project without much additional effort, from one
development environment to another without loosing information even when it is incomplete, e.g. not
compilable without errors. This of course is also valid for the POUs, and especially for the User
Derived Function Block libraries. XML provides the right technology for this.

As such it will be more than an export / import tool from one development environment to another.
From the moment that this format is available, it is just a small step to feed a documentation tool with
the information, for instance. Actually, it is not important where this XML-code is coming from, as
long as it is recognizable and useable. It could be generated by other tools like simulation and
modeling tools, and consumed by verification, documentation, and version control tools.

To support this principle, all relevant information will be exported. The importing tool has to be
intelligent in filtering which parts of this information are useful and needs to be imported. With this
approach, PLCopen creates a complete new market, in which the focus is on reusability of software
development from libraries up to complete control projects.

1.1. Purpose

This document presents the representation of the complete project within the IEC 61131-3
environment based on current XML technologies, including the common elements with Sequential
Function Chart (SFC), the two textual languages Structured Text (ST) and Instruction List (IL), and
the two graphical languages Function Block Diagram (FBD), and Ladder Diagram (LD). The
formats are specified through corresponding XML schema. This is an independent file, with the .xsd

TC6 XML © PLCopen (2004 .. 2009)
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extension, and as such part of this specification. A description of these schemas is contained in this
document. It is assumed that the reader of this document is familiar with the basic technologies.

The described formats are destined for the import and export of IEC 61131-3 Projects and Program
Organization Units (POUs). These items can be under development, and so incomplete. As such
there is no verification on their applicability or their correctness.

In principle all information is made available in the exported XML file. The intelligence is in the
importing function (One exception is the generation of the coordinate system information in free-
style graphical editors — this is generated in the export functionality)

Vendor specific information and attributes can be included in the export file and possible deleted
during import, if applicable. The supplier specific information should not deal with any of the logic
part of the program.

This means that filtering is done on the import — suppliers have to take care that the extensions of the
XML schemes for internal purposes is done in such a way that deletion of the info does not effect the
functionality of the project. This could be done via an additional, supplier specific XML scheme,
besides the PLCopen defined version, linked via an URL or file to the source.

Concerning the exchange of graphical language constructs between different Programming Systems,
the focus is on logical information with optional explicit graphics.

Concerning consistency — the XML description is the valid description. Other descriptions are added
for clarification, etc., and no consistency to the XML description is guaranteed.

1.2. Short introduction into XML

XML stands for extended Markup Language, providing the basis for the well-known HTML (Hyper
Text Markup Language) that is used extensively on the internet.
XML has several advantages:

1. Itis extendable

2. The data included can be checked for consistency with the scheme provided

3. Different schemes provide a possibility to check the incompatibilities

The W3C consortium calls XML "a common syntax for expressing structure in data.” Structured data
refers to data that is tagged for its content, meaning, or use. For example, whereas the <H1> tag in
HTML specifies text to be presented in a certain typeface and weight, an XML tag would explicitly
identify the kind of information: <BYLINE> tags might identify the author of a document, <PRICE>
tags could contain an item's cost in an inventory list - all the way down to <DOGFOODBRAND> if
that's the level of detail required.

A schema is defined as a formal specification of element names that indicates which elements are
allowed in an XML document, and in what combinations. It also defines the structure of the
document: which elements are child elements of others, the sequence in which the child elements can
appear, and the number of child elements. It defines whether an element is empty or can include text.
The schema can also define default values for attributes. A schema also provides for extended
functionality such as data typing, inheritance, and presentation rules.

By separating structure and content from presentation, the same XML source document can be
written once, then displayed in a variety of ways: on a computer monitor, within a cellular-phone

TC6 XML © PLCopen (2004 .. 2009)
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display, translated into voice on a device for the blind, and so forth. It will work on any
communications devices that might be developed; an XML document can thus outlive the particular
authoring and display technologies available when it was written. Check www.xml.org for more
information.

1.3. Important changes in version 2.0 and V 2.01 and compatibility issues

During the implementation phases, several companies submitted feedback in the form of
improvements and changes. These were discussed and decided upon within the TC6 Working Group.
The main changes for Version 2.0 are:

Number of worksheets in POU body
SFC connectionPointln missing

Actionblock: add height and width attributes, add "locallD" and "executionOrderld" and for
‘Action’ add connectionPointOut

Include Anytype Datatypes

Add varAcccess and varConfig

Add global identifiers

Add possibility to add vendor specific data to elements

poulnstance: no way to specify type name

The changes for Version 2.01 were in the graphics in Chapter 3.8 and the remark on pragmas, as well
as two type definitions changed in the schema and one attribute.
These updates should in practice not effect the upwards compatibility.

TC6 XML © PLCopen (2004 .. 2009)
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2 Scope

The scope of this specification is defined by identified “Use Cases”, focussed to the application areas
in which these schemas could be used. The following uses cases have been identified:

2.1. Use Case — Exchange format for programming tools (all IEC
languages)

e Exchange at POU or project level.

e (One time) migration to another system — a certain amount of manual work could be needed

e Parallel use of multiple systems - a certain amount of manual work could be needed
The items can be under development, and so incomplete. As such there is no verification on their
applicability, their consistency, or their correctness. For less manual work during import, it is
recommended that the data is consistent and valid when exported.

2.2.  Use Case: Interface to producers of graphical and logical information

In this case the XML scheme provides an interface to a producing tool. An example of such a
producer is a high level engineering tool that creates graphics and logical information on FB,
program, and /or project level.

The producer of graphical and logical information will generate an XML file. This XML file can be
based on some lists or tables defining the components to be used (e.g. parts of a plant) and on some
template information for generating connections between these parts.

One major requirement for continuous development is the possibility to store custom data (e.g. a
foreign key) with the elements in the generated XML and these elements should still be there when
importing the XML into the programming tool and re-exporting to XML. This goal can be reached by
specifying, in the XML, which attributes have to be preserved even if they are of no specific meaning
for some XML processor. To support this, at three levels custom data can be added to objects:
Project, data- and POU type, and variable (including FB instances).

2.3.  Use Case: Interface to consumer of graphical and logical information.

This use case provides an interface to supporting tools during the development phases, and is the
counterpart of the use case above. Examples of consumers of information are validation tools,
compilers, SCADA and HMI tools, as well as documentation generators; document management;
source code database, version control, and document translation tools.

2.4. Use Case — Distribution format for function block libraries

This use case is focused to a format for distribution of (user derived) functions and function blocks
specifically. With this, a user can create its own source library of their functions and function blocks
as basis for different development systems.

2.5. Graphical overview of the Use Cases

The following picture provides an overview of these use cases. Horizontally is shown the import and
export between tools of projects and POUs (use case 1 and 4). Vertically is shown use case 2 (top)
and 3 (bottom).

TC6 XML © PLCopen (2004 .. 2009)
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3 Definitions, compliance, validation and transformations

3.1. Definitions

Project A project consists of libraries and configurations. As such it contains a type part and
an instance part.

Library A library is a collection of data-types and POU types.

Element. Any item as defined in the XML specification

Object An element representing an (graphical) object from a PLC project. All objects will
get a local number as identification by the generating system. This number is called
Localld and shall be unique within a POU code body. Additionally objects may
have an optional attribute globalld which is unique within the XML file.

3.2.  Naming Conventions
Within the defined scheme, the following naming conventions are used:

e Prefixes are non-capitalized

o ldentifiers start with lower case letter

¢ Identifiers consisting of multiple words have the first character of each word after the prefix
starting with a capital letter. No underscores are used

e References to the ‘xsd” elements are shown between double quotes, e.g. “element”.

3.3. Compliance to IEC 61131-3 — 2™ edition
This scheme is intended to be compliant to the second edition of the IEC 61131-3 standard.

3.4. Remarkon IEC 61131-3 Pragmas

Pragma’s are the mechanism in IEC 61131-3 to define “additional data” for elements. In XML this
can be done via specific “addData”element, however is not specified here, but will be part of separate
PLCopen published “Best practices’ schema addition to be published per application domain.

3.5.  Compliance to supplier specific extensions

The goal is not to describe correct IEC 61131-3 POUSs, but to represent a working state of the project,
including extensions for layout and formatting.

It is possible to export syntactical incorrect projects. Such a project could be an in-between version.
For instance, within FBD several unconnected blocks can be seen as a not-ready program, and as
such can be exported by a system.

There are certain non-compliant IEC 61131-3 items added at pre-defined positions in the XML
scheme, for better exchange of supplier specific extensions. The following items are defined:

e The support of pointers at datatypes

e The support for an Enum Base Type other then INT

e Persistent and non-persistent variables as LocalVars for Function Blocks

TC6 XML © PLCopen (2004 .. 2009)
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VarInOut can have the attribute CONSTANT

A Sub-sequence (like Macro) in SFC

A “JumpStep’ in SFC

A negated input (inverter) attribute at SFC transition condition input, step output, and action
block output

3.6. Validation, transformation and representation of XML Documents

PLCopen has defined a schema which all certified programming systems must support. Every
supplier can create and publish enhanced schemas, in which the supplier specific properties are
defined. These schemas can still be used within this context.

The usage of the different schemas and XML documents is explained below.

1. Flow for a well-defined document:

—>

XML-Documen{ Application

2. A valid XML-document is a well-defined XML-document of which the structure complies to
a certain schema:

Validating

XML-Parser

3. Transformation of Document of supplier X to a PLCopen XML document

XML-Document X N

PLCopen XML
Doc

XSLT Stylesheet | %

TC6 XML © PLCopen (2004 .. 2009)
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4. Representation of Document of supplier X combined with an XML Style sheet

XML-Document X N

Representation

XML Stylesheet X | ﬂ

5. Extended usage of an XML Document

Each supplier, which does not directly support the PLCopen Schema, has to provide 3 files:
1. Their XML Scheme
2. Their transformation file to the PLCopen scheme (XML Style sheet - XSLT)
3. Their transformation from the PLCopen scheme (XSLT)

Example 1: Programming system Y can import schema X

SchemaY

Schema X

Schema PLCopen

Programming System X Eit?rt XML-Document N X\I\//Iell_li_dF?;irnsger
deliver _:

R ., ﬂ ﬂ Import

___Schemax Schemay |

XSLTE)-(“;I;L-E:-C;[-)-G};- Programming System Y
Example 2: Programming system Y cannot import schema X

Schema X
SchemaY
Schema PLCopen

TC6 XML © PLCopen (2004 .. 2009)
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Programming System X |=—=> | XML-Document X \

xport XML-Document PLCopen \ Validating
""" XML-Parser
| I - SchemaX | /] Schema PLCopen &
supply or ﬂ import
L XSLT(X->PLCopen 1| Schema ¥

Programming System Y

3.7. Formatted text

The textual languages and documentation fields are represented as formatted text based on XHTML.

3.8. Definition of the coordinate system for graphical information

A coordinate system is mandatory for the export functionality of all the graphical languages.
All graphical objects get mandatory coordinates, (X, Y), identifying the anchor point, relative to the

origin, and in units. The origin (0, 0) equals top-left corner of the worksheet

. Positive X is to the

right, and positive Y is down. Anchor points of elements always have positive coordinates; while

relative reference points within the elements itself can have negative values.

This information on coordinates can be ignored by the importing system, for instance when an auto-

routing / auto-placement system is in place.
The graphical explanation below explains the relation.

System A
>

of

\j \J

Exporting System A:
P =(30/20)
export

Scaling expm: 10

Importing System B:

P oo™ (15/10)

Scaling import— 5

Figure 1 - Explanation of scaling factors for graphical information
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(note: for the importing system the applicable formula is: Minimum Distance = CoordinateScaling *

ApplicableCoordinate)

Ximport = Xexport * (ScalinGimport / Scalingexport)

Optionally, a page size is defined which lets applications map from absolute coordinates in the
coordinate system to some page and relative coordinate space (in units).

For mapping of the coordinate information to the coordinate system, the following basis is mandatory

for the export:

e For FBD - the relation between the applicable coordinate system used and the minimum
distance between two pins, both for X and Y coordinates (CoordinateScaling)

e For LD —both the X and Y coordinates are the size of a coil (not including the variable name)

e For SFC — the size of a TRANSITION (width for X and height for Y)

h
In case of <FBD>:

ScalingX=h
ScalingY=h

In case of <LD>:
ScalingX=w
ScalingY=h

In case of <SFC>:
ScalingX=w
ScalingY=nh

X-Y scale dataset of <fbd> element shall be used only for all of the objects of each <FBD> element.
Similarly, <ld> is only for <LD> and <sfc> is only for <SFC>. The scaling for the Common
Elements are based on the scaling of FBD.

See Chapter 5 - project/coordinatelnfo on page 21 for the XML representation.

3.9. Positions

The “position” child node of an object specifies the position of the object’s anchor point. “position”
has the attributes “x” and “y”.

The anchor point of an object is the upper left corner of the object rectangle. The object rectangle
contains only the main body of the object. Attached elements like labels (instance name, coil name)
or inverters shall not be considered for the size of this rectangle.

The size of the object rectangle is specified by the “height” and “width” attributes of the object.

Object Example 2

Example 1
Step, MacroStep, jJumpStep

L i
: 30 :

TC6 XML
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Object Example 1 Example 2
transition
Y e
TO )f,,r,JTEI
selectionDivergence/Convergence, % |
simultaneousDivergence/Convergence l 1|

actionBlock

—- J AD
block [rs RS_1
5 ol b RS )
- RS — SET Q1p—=
e RESET1

inVariable, outVariable

inOutVariable

connector, continuation

- -
jump, return «
><_( S oo Next
WP VS — ,
| Retum >
£ RET —
TC6 XML © PLCopen (2004 .. 2009)
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Object Example 1 Example 2

leftPowerRail, rightPowerRail 1

contact, coil

(incl. connection point in and out) S ‘comment

................ % contact
/\

3.10. Definition of the execution order of the graphical elements

For Function Block Diagrams, there is a possibility to explicitly document the execution order of the
blocks. According to the standard this is implementation dependent.

A safer, explicit method has been used by providing an "executionld” attribute, which denotes the
order of execution of all Functions and Function Blocks by unique integer numbers, and which is
more flexible.

3.11. Reference of graphical elements
Every graphical element has a local ID for reference purposes.

TC6 XML © PLCopen (2004 .. 2009)
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4 Qverview of the scheme explanation
The following chapters explain the PLCopen schema. For this, the following structure is used:

e Project structure (chapter 5)

e Type specific part (chapter 6)
o Datatypes
0 POUs - declaration section and code for both the graphical and textual languages

e Instance specific part (chapter 7)
o Configuration

Resources

Tasks

Program instances

Global variables

Access paths

O O0OO0OO0O0o

The last two chapters deal with certification and examples.

TC6 XML © PLCopen (2004 .. 2009)
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5 Project structure

diagram:
g —| ppx:fileHeader

—| ppx:contentHeader

opviypes
[voiect (=]

._| ppriinstances

_______________

L- - ppx-addData

5.1. Header information of an XML file

The file header and content header information originates from the publicly available specification of
the IDA consortium and was specifically developed for usage in a context, where XML exchange
files are generated from different tools of the same or of different vendors. It therefore contains
information on the file generation and on the versioning of the content.

The content versioning information corresponds to the versioning information proposed for element
types in Part 2 of the Function Block Standard IEC 61499. See the "VersionInfo" element in the
enclosed proposal for Derived Data Type encoding.

5.2. Header elements
project/fileHeader

diagram:
g B attributes

| companyHame |

_______________

productHame

| productVersion |

ppx-fileHeader [%]—

attributes: Name Type . Use. Default
companyName xsd:string required
companyURL xsd:anyURI optional
productName xsd:string required
productVersion xsd:string required
productRelease xsd:string optional
creationDateTime xsd:dateTime required
contentDescription xsd:string optional
TC6 XML © PLCopen (2004 .. 2009)
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The “FileHeader” element is used to provide information concerning the creation of the export /
import file. Its mandatory attributes are the company name, (with optional Company URL), with
product name, version, release information, and the date and time of the creation of the file. An
optional description of the content is included.

Additionally the name of the company manufacturing and/or supplying the product may be included.
The format of the date and time is in conformance with the W3C consortium specification.

project/contentHeader

diagram:
g B attributes

______________

-----------

ppx:contentHeader [%]— ___________ ]

_______________

L-- ppx:addData

attributes: Name Type . Use ' Default
name xsd:string required
version xsd:string optional
modificationDateTime | xsd:dateTime optional
organization xsd:string optional
author xsd:string optional
language xsd:language optional

The “contentHeader” element is used to provide overview information concerning the actual content
of the export / import file.

The "name" attribute is required. In case of exporting this attribute is set to the project name.

The other attributes correspond to the equally named attributes of the "Versioninfo" element as
defined in IEC 61499-2. The "comment" element corresponds to the "Remarks" attribute of the
"VersionInfo" element.

The attribute “language” is intended to specify the used language in the definition of the project.

The “comment’ element consists of a string.

The element “coordinatelnfo” contains the information for the mapping of the coordinate system.
See: 3.8 Definition of the coordinate system for graphical information.

TC6 XML © PLCopen (2004 .. 2009)
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project/coordinatelnfo
diagram:

ppx:coordinatelnfo EI—(—“-— =

element: pageSize

diagram:
g B attriputes
E pPpR:pagesize EI— IZI
attributes: Name Type _ Use_ Default
X xsd:decimal required
y xsd:decimal required
element: fbd
diagram:
g | ppx:Fhd E]_(_"'_:E'_' ppx:scaling
element: Id
diagram:
g | ppx:ld [%]—(—--—:EH ppx:scaling
element: sfc
diagram:
g | ppx:sfc E]—(—“'—:El—| ppx:scaling
element: scaling
diagram:
g B sttributes
ppx:scaling [ EI
attributes: Name Type _ Use_ Default
X xsd:decimal required
y xsd:decimal required
5.3. addData and addDatalnfo

For the project and certain objects in the XML file the vendor can include additional data. Such
additional data is vendor-specific. The data itself is given in an addData object. Additionally in the
addDatalnfo an URI (uniform resource identifier) is given for the corresponding addData to uniquely
identify the additional data element content. In this name the vendor domain shall be included to
ensure unique names. Using this name the importing tool may process the addData. The vendor shall
specify the behavior of the importing tool in case the name is not known by the importing tool

TC6 XML
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especially regarding a later export from this tool. In the following description of elements the
addData is not considered.

addDatalnfo
diagram: |- ————— /]
ppx:addDatalnfo |
| ppx:addDatainfo = I =+ ppxiinfo [} |

element: addDatalnfo/info

diagram:
attributes: Name Type Use . Default
name xsd:anyURI required
version xsd:decimal
vendor xsd:anyURI required
addData
diagram: —_— — — —
i_ppu:addl.'lata _l
1 ppx:addData EIT@EH ppx:data |
.............. 1 1 i'_'_'_'_'_'_'_'_'L'_'_'

element: addData/data

diagram:
g 2] aktriputes

P — | handleUnknown |

\ ppx:data E
——— Lolly :_'_
0.
—--—jEI—(any ##an].rj

attributes: Name Type Use Default

name xsd:anyURI required

handleUnknown derived by: | required

xsd:NMTOKEN

TC6 XML © PLCopen (2004 .. 2009)
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6 Type specific part

6.1. Defined Datatypes

A datatype can be either an elementary type:
BOOL, BYTE, WORD, DWORD, LWORD, SINT, INT, DINT, LINT, USINT, UINT, UDINT,
ULINT, REAL, LREAL, TIME, DATE, DT, TOD, STRING, WSTRING;

a derived type:
ARRAY, DERIVED, ENUM, SUBRANGESIGNED, SUBRANGEUNSIGNED, STRUCT,;

a generic type:
ANY, ANY_DERIVED, ANY_ELEMENTARY, ANY_MAGNITUDE, ANY_NUM, ANY_REAL,
ANY_INT, ANY_BIT, ANY_STRING, ANY_DATE;

or an extended type:
POINTER.

Notes:

e The string types additionally are defined by an optional string length.

e DERIVED is a reference to a user defined data type or POU. Variable declarations use this type
to declare for instance function block instances.

e ENUM is an enumerated type and is defined by a list of required values and one optional base
type.

e SUBRANGESIGNED and SUBRANGEUNSIGNED are defined by a required range and a
required base type. The range of SUBRANGESIGNED is ‘long’ and the range of
SUBRANGEUNSIGNED is ‘unsigned long’.

e STRUCT is a structured type and is defined by a list of variables.

e In addition to the IEC 61131-3 standard, a datatype can be of the type POINTER. A pointer is
defined by its required base type.

TC6 XML © PLCopen (2004 .. 2009)
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6.2. POUs
POUs consist of zero or more POU ‘s. A POU is defined as:

diagram:
g B sitriputes

pouType

________________

"""""" r-1 ppxinterface [+
PpPE:pouU [ﬂ— -_PE__________
________________ iy —_—_I
0. L-2 ppx:actions
:r - ppx:transitions
G mrmemenees
_@ --4 ppx:body
L St o i S iy ety
E 0.
r-1 ppx:addData
:---: ppx:documentation
attributes: Name Type . Use_ Default
name xsd:string required
pouType ppx:pouType required
globalld xsd:1D optional

The “interface” element contains the declaration information (see hereunder). The code section is
represented as a list of actions, transitions, or a body. Documentation can be added to a POU element.

actions
The element “actions” can consist of zero or more elements of type “action”. These consist of zero of
more elements of “body” and optional “documentation”.

transitions
The element “transitions” can consist of zero or more elements of type “transition”. These consist of
zero of more elements of “body” and optional “documentation”.

TC6 XML © PLCopen (2004 .. 2009)
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A POU has a collection of several bodies. This is useful to organize the POU in smaller sections, so
called worksheets. These worksheets are executed in the same order as they are listed in the XML
file.

diagram: B sttriputes
attributes: Name Type Use Default
WorksheetName xsd:string optional
globalld xsd:1D optional
TC6 XML © PLCopen (2004 .. 2009)
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6.3. POUs - declaration section

element: project/types/pous/poul/interface
diagram: FTmmmmmmmmmmm-mmmg
g r-- pprreturnType

E ppx:localVars

—| ppxtempvars

! —| ppriinputVars

E . —| ppr:outputVars
b 43 EH
ppinterface {~—F4 7% | ppwinOutvars

—| ppr:externalvars

E —| ppx:globalvars

—| ppraccessvars

______________ .

- -: ppx:addData

J—

:---l ppx:documentation

The interface of a POU represents a return type (Functions), and a list of several kinds of variables:
local variables, temporary variables, input variables, output variables, input/output variables, external
variables, global variables and access path variables. They are defined with the same XML structure,
with the same attributes. For example:

TC6 XML © PLCopen (2004 .. 2009)
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element: localVars

diagram: _
| ppxvarList (extension)

B aitriputes |

ppx:localVars [ | nonpersistent ,

T T,
i
=,
=
EI
@,
[=
=T
=
2.
-
eaf

attributes: Name Type Use Default
name xsd:string optional
constant xsd:boolean optional false
retain xsd:boolean optional false
nonretain xsd:boolean optional false
persistent xsd:boolean optional false
nonpersistent xsd:boolean optional false

A variable or variable list is defined by an optional “name”, and an optional “documentation”.
Also following attributes can be defined: constant, retain, no retain, persistent and non persistent.
The global variables are listed here also, and not under Chapter 7 Instance specific part.
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6.4. POUs - code section

6.4.1. General
Following elements will be used to describe objects in graphical languages:
position
diagram:

B attriputes

position 1I—

[x_]
v |

attributes: Name Type . Use _ Default
X xsd:decimal required
y xsd:decimal required

The element “position” is used to express coordinate values. Both coordinate values “x” and “y” are
of type unsigned integer.

relPosition
diagram: e |
| ppx:position
| E] attriputes

Name Type Use Default
X xsd:decimal required
xsd:decimal required

y
Relative position of the connection pin. The origin is the anchor of the block.

attributes:

content

diagram: -_—
| ppaformattedText |

| ppx:content [%]—I—(—-ﬂ—:El—(any rrttp:.f.fwww.w:i.urgﬂﬂﬂﬂ.fuhtmlj |

The element “content” is represented as formatted text.

TC6 XML © PLCopen (2004 .. 2009)
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variable

diagram:

E atiributes

attributes Name Type _ Use _ Default
name xsd:string required
adress xsd:string optional
globallD xsd:ID optional

The element “variable” is a valid IEC 61131-3 variable e.g. avar[0]

expression

diagram: = -
pPpX:EXpression |

The operand is a valid IEC variable e.g. avar[0] or an IEC expression or multiple token texte.g.a + b
(*sum*). An IEC 61131-3 parser has to be used to extract variable information.

values

diagram:
g | ppxvalues EI—[—H-—:E—{ ppx:value
1.=

A value contains a required name and an optional value, both as strings.

documentation

diagram: —_—— e — —

The element “Documentation” contains formatted text.
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6.5. Commonalities of graphical languages

The following objects, as defined in “commonObjects”, can be used in any graphical body and have
no direct IEC 61131-3 scope.

Overview Common Objects
The Common Objects are a collection of objects which have no direct IEC scope and can be used in
any graphical body. The graphical representation is as follows:

diagram:

—| ppx:comment

==

—| ppx:connector

(l:l:umml:unohjects:EI—(—" EEI-:EI—

—| ppr:continuation

—| ppx:actionBlock

—| ppx:vendorElement

comment

diagram
g Bl attriputes
localld

ppx:pogition
ppx:content

ppR:comment [Tl:l—

attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
height xsd:decimal required
width xsd:decimal required
globalld xsd:1D optional

The element “comment” is used to store arbitrary text strings, which are not associated with a graphic
location. They are for example presented inside a dialog box/dialog window within the GUI.
“comment” elements are sparsely used in language elements.

error

TC6 XML © PLCopen (2004 .. 2009)
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diagram:
g E] attriputes
localld

ppx:position
ppx:content

pwerror &

attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
height xsd:decimal required
width xsd:decimal required
globalld xsd:1D optional

Like the element “comment”, the element “error” is used to store text strings inside a rectangular
frame,

e Which is associated with a graphic location and,

e Which has a defined height and width.

In contrast to the comment box, the error box and the text inside that box are automatically created by
software utilities to indicate failures during conversion operations. Examples of those utilities are
language converters for legacy languages. They create the error boxes at locations where the
corresponding graphical objects would have been created in case of correct conversion.

TC6 XML © PLCopen (2004 .. 2009)
Version 2.01 — Official release 08/05/2008 page 31/80



PLCopen

for efficiency in automation

connector

diagram:
g B attributes
localld

ppR:connector E]— """""

ppx:position

attributes: Name Type Use Default
name xsd:string required
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
globalld xsd:1D optional
connectionPointin
diagram:
g B sttributes
! globalid !
(connectionPointin - 7~ _ppxrelPosition [
i ppx:connection
(i 1.
E EDDH:EHDTESSiDn
--+ ppx-addData
attributes: Name Type Use Default
globalld xsd:1D optional
TC6 XML © PLCopen (2004 .. 2009)
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connection
diagram: MI—
! globalld !
refLocalld

connection [
.

r- -: ppx:position
| e Iy _;_'

_______________

attributes: Name Type Us«_e Default
globalld xsd:1D optional
refLocalld xsd: unsignedLong required
formalParameter xsd:string required

A “connection” describes a graphical coupling between a data consuming element (e.g. an input
variable) and another element, which provides the data (output variable, and normally is in front of
the father element, so right to left). It may contain a list of positions that describes the path or
trajectory of the connection. If positions are exported, the starting point (e.g. input) and the end point
(e.g. output) are part of the list (although redundant).
If no position information is provided, the link must be routed automatically.
“refLocalld” identifies the element the connection starts from.
If present, “formalParameter” specifies the element’s output the connection starts from.
“formalParameter” either denotes the name of the VAR_OUTPUT / VAR_IN_OUT parameter of a
POU block or refers to the “formalParameter” attribute of the corresponding “connectionPointOut”.
If this “formalParameter” is not present:
e |If the “refLocalld” attribute refers to a POU block, the start of the connection is the first
output of this block, which is not ENO.
o If the “refLocalld” attribute refers to any other element type, the start of the connection is the
elements single native output.
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Version 2.01 — Official release 08/05/2008 page 33/80



PLCopen

for efficiency in automation

continuation

diagram:

ppx:continuation [+]—

B attriputes

ppx:position

attributes: Name Type _ Use _ Default
name xsd:string required
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
globalld xsd:1D optional
connectionPointOut

This is the counterpart of the connector element. For this reason it has a simpler “connectionPoint”:

diagram:
g B attributes
(connectionPointout BH ~ ;eeeeeeooooooo
r-1 ppxrelPosition
L ——
.- pp:addData [
attributes: Name Type Use Default
globalld xsd:1D optional
TC6 XML © PLCopen (2004 .. 2009)
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actionBlock
These are part of the common objects because their scope is beyond SFC.

diagram:
g 2] attripuites
localld
ppx:actionBlock EI—
-1 ppxraddData [
.1 ppwdocumentation [
attributes: Name Type _ Use_ Default
localld xsd:unsignedLong required
negated xsd:boolean optional false
width xsd:decimal optional
height xsd:decimal optional
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional
TC6 XML © PLCopen (2004 .. 2009)
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element: action

diagram:
g B sttributes

=

0.«
attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
qualifier derived by: | optional N
xsd:NMTOKEN
width xsd:decimal optional
height xsd:decimal optional
duration xsd:string optional
indicator xsd:string optional
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional

The element “reference” is a string, containing the name of an action or Boolean variable.
The element “inline” is referencing to the in line implementation of an action body.
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element: inline

di g — — — — —
iagram [ I —|

__________________

~+ EH—{ ppx:FBD

_______________

- - - - - _
attributes: Name Type . Usg Default
WorksheetName xsd:string optional
globalld xsd:ID optional

Additional information
The following objects can be used in any graphical body and have no direct IEC 61131-3 scope,

e A textual comment string not belonging to the graphical pane.

e A textual error description generated by language converters.

o Free floating lines, without any connections, will not be exported in the graphical languages,
which can have an effect on POUs that are not yet readily defined.
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vendorElement

diagram:
g B attriputes
localld

ppx:position

—| ppx:alternativeText

ppx:vendorElement [%]—

ppx:addData

attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
width xsd:decimal optional
height xsd:decimal optional
executionOrderld xsd:unsignedLong optional
globalld

element: alternativeText

diagram: -_—
| ppxformatted Text |

ppx:alternativeText [%]—I—(—--—:EI—(any rrttp:IMww.w:i.urgﬂﬂﬂ!lmhtmlj |
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6.5.1. SFC elements

The SFC elements contain a collection of objects, which are defined in SFC. They can only be used
in SFC bodies.

diagram:
ppx:step

—| ppx:macroStep

—| PpX:jumpStep

—| ppxitransition

(stoobiects BH — - |24

—| ppx:selectionDivergence

—| ppx:zelectionConvergence

—| ppr:zimultaneousDivergence

—| ppx:=imultaneousConvergence
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step
The element ‘step’ provides a single step in a SFC Sequence. Actions are associated with a step by

using an actionBlock element with a connection to the step element.

diagram:
g B attributes

* globalld
ppx:step 1|— .......... !

attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
name xsd:string required
initialStep xsd:boolean optional false
negated xsd:boolean optional false
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional

Note: there is no finalStep attribute. This is either explicit connected or via an export of jumpStep.
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connectionPointOutAction

diagram: e e e T
| ppr:connectionPointOut (extension) |
| pprconnectionPointoutAction [+ ceeoeoeooooooooo- & |
............................. +
- ppu:expression | |
- 1
] sttributes
] | formalParameter |
attributes: Name Type Use Default
globalld xsd:ID optional
formalParameter xsd:string required
TC6 XML © PLCopen (2004 .. 2009)
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macroStep
This element is beyond the IEC 61131-3 scope. It provides a graphical representation of several steps

and transitions into one element.

diagram:
g B attriputes
localld

ppr:macrostep E]—

| T mmemsmsmmmm---- 1

--~ ppx:addData

attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
name xsd:string optional
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional

The macroStep body can consist of any of the IEC 61131-3 programming languages, incl. SFC.
Documentation is optional to it.
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JumpStep
This element is beyond the IEC 61131-3 scope. It provides a graphical representation of jump to a

label coupled to a step.

diagram:
g B sitriputes
localld
! height |
|1 width |
targetHame
| executionOrderld :
. ! globalld |
ppH:jumpstep [Tl:l— . glohallc '
attributes: Name Type ' Use' Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
targetName xsd:string required
executionOrderld xsd:unsignedLong optional
globalld xsd:1D optional
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transition

diagram:
g E] attriputes
localld

ppx-transition [Tl]—

| T mmmsmsmmm----- 1

--~ ppx:addData

attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
priority xsd:unsignedLong optional
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional

The “condition” can either contain a reference, a connection, or inline code programmed in any of the
five languages.
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selectionDivergence

diagram:

ppx:=electionbivergence E]—

B attributes
localld

ppx:position

attributes: Name Type Use Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
globalld xsd:1D optional
selectionConvergence
diagram:
g & attributes
localld
| height
! width |
! globalld :
ppx:selectionbivergence [%]—
-+ ppwaddData [
-4 ppw:documentation [
attributes: Name Type Use Default Fixed
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
globalld xsd:1D optional
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simultaneousDivergence

diagram:
g & attributes
localld

ppx:position

ppx:simultaneousDivergence [%]—

-
oz
]
=
i
5
[x]
g
3
2
=
&
g
5
=

attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
name xsd:string optional
globalld xsd:1D optional

simultaneousConvergence

diagram:
g & attributes
localld

ppx:simultaneocusConvergence EI—

attributes: Name Type _ Use _ Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
globalld xsd:ID optional
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6.5.2. FBD elements

These elements are a collection of objects, which are defined in FBD. They can be used in all
graphical bodies.

diagram:
ppx:block

—| ppx:inYariable

— ppx:outVariable
(fbdohjects:EI—(—f’EEl—:El——| ppxinOutVariable

block
A block is a graphical representation of an operation on a function or a function block.

diagram:
g 2] aitriputes
localld

ppr:block & | 7T
ppx:position

—| pprinputWariables

—| ppxiindutW¥ariables

._| ppx:outputWYariables

- ppx:addData []

-+ ppx:documentation

attributes: Name Type ' Use' Default
localld xsd:unsignedLong required
width xsd:decimal optional
height xsd:decimal optional
typeName xsd:string required
instanceName xsd:string optional
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional
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The three types of variables each contain zero or more variables. The input variable can have an
element “connectionPointIn”. The output variable can have an element “connectionPointOut”. The
inOutVariable can have a “connectionPointIn” and a “connectionPointOut”.

inVariable
The element “inVariable” represents an input variable. The input variable can be negated; an edge
modifier and a storage modifier can be entered.
The element “edge” of type “edgeModifierType” defines the edge detection behaviour (rising /
falling / none) of a variable.
The “storage” element of type “storageModifierType” defines the storage mode behaviour (set / reset
/ none) of a variable.

diagram:
g B sttriputes
localld

ppx:in¥Variable [%]— i globalld E

______________ .

:L--i ppx:addData

attributes: Name Type _ Use_ Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
executionOrderld xsd:unsignedLong optional
negated xsd:boolean optional false
edge ppx:edgeModifierType optional none
storage ppx:storageModifierType | optional none
globalld xsd:ID optional
outVariable

The element “outVariable” represents an output variable. The output variable can be negated; an edge
modifier and a storage modifier can be entered.

The element “edge” defines the edge detection behaviour (rising / falling / none) of a variable.

The element “storage” defines the storage mode behaviour (set / reset / none) of a variable.
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diagram:
g 2] aktriputes
localld
+ height |
¢ width
| | executionorderid
, negated '
: edgei
' gtorage
ppx:outWariable EI— ! globalld ;
--E ppx:xconnectionPointin
:L--i ppx:addData
t-2 ppr:documentation
attributes: Name Type _ Use‘ Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
executionOrderld xsd:unsignedLong optional
negated xsd:boolean optional false
edge ppx:edgeModifierType optional none
storage ppx:storageModifierType | optional none
globalld xsd:ID optional
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inoutVariable
The element “inoutVariable” represents an inout variable. The input and the output can be negated,;
an edge modifier and a storage modifier can be entered.
The element “edge” defines the edge detection behaviour (rising / falling / none) of a variable.
The element “storage” defines the storage mode behaviour (set / reset / none) of a variable.

diagram:
g B attributes
localld
! height |
" width |
| executionOrderld !
! negatedin .
| | edgeln !
+ storageln
| negatedout |
v edgeQut |
| storageOut !
ppxinOutVariable (- | 2020000
'+ globalld !
ppx:position
-4 ppx:connectionPointin [F]
L- 4 ppr:connectionPointOut
I—Fppx:expressiun |
i---| ppx:addData
-4 ppx:documentation
attributes: Name Type ' Use. Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
executionOrderld xsd:unsignedLong optional
negatedin xsd:boolean optional false
edgeln ppx:edgeModifierType optional none
storageln ppx:storageModifierType | optional none
negatedOut xsd:boolean optional false
edgeOut ppx:edgeModifierType optional none
storageOut ppx:storageModifierType | optional none
globalld xsd:1D optional
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label
The element “label” is the target of a jump.

diagram:
g B attributes
localld

ppx:label & © globalld ;

attributes: Name Type _ Use_ Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
label xsd:string required
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional
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jump
di :
agram B sitriputes
attributes: Name Type Use Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
label xsd:string required
executionOrderld xsd:unsignedLong optional
globalld xsd:1D optional
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return
di :
agram B aitributes |
attributes: Name Type Use Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional
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6.5.3. LD elements

These elements describe a collection of objects, which are defined in LD, and are an extension to
FBD. They can be used in LD and SFC bodies

di :
agram —| ppx:leftPowerRail
—| ppx:rightPowerRail
(inobjects =~ =
| ppxcoil ]
leftPowerRail

diagram:
g B attributes
localld

ppx:leftPowerRail [%]—

attributes: Name Type ' Use ' Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
executionOrderld xsd:unsignedLong optional
globalld xsd:ID optional
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rightPowerRail

di :
agram B attributes
ppx:rightPowerRail $—
' ppx:connectionPointin [
.......................................... T
0.0
"ppx:documentation ]
attributes: Name Type Use Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
executionOrderld xsd:unsignedLong optional
globalld xsd:1D optional
TC6 XML © PLCopen (2004 .. 2009)
Version 2.01 — Official release 08/05/2008 page 55/80



PLCopen

for efficiency in automation

coil
diagram:
g B attriputes
localld
1 height |
! width |
| | executionorderid :
' negated |
v edge
| storage |
. ! globalld |
ppx:coil 1I— ----------
ppx:position
-4 pprconnectionPointin [1]
L- 1 ppr:connectionPointOut
. EDDH:Hﬂriﬂhlﬂ
- ppx:addData []
. ppxdocumentation [
attributes: Name Type ' Use. Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
executionOrderld xsd:unsignedLong optional
negated xsd:boolean optional false
edge ppx:edgeModifierType optional none
storage ppx:storageModifierType | optional none
globalld xsd:1D optional
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contact

diagram:
g B sttributes
localld

' globalld !
ppx:contact 1|— ---------- ]

attributes: Name Type ' Use. Default
localld xsd:unsignedLong required
height xsd:decimal optional
width xsd:decimal optional
executionOrderld xsd:unsignedLong optional
negated xsd:boolean optional false
edge ppx:edgeModifierType optional none
storage ppx:storageModifierType | optional none
globalld xsd:1D optional
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6.6. Schema Textual Languages:

6.6.1. Structured Text (ST) and Instruction List (IL)
The textual languages are represented as formatted text based on XHTML.
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7 Instance specific part

Instances can contain a “configurations” element, which consists of zero or more elements
“configuration”.

7.1. configuration

The element “configuration” represents a group of resources and global variables. It is identified by a
required name.

diagram:
g B sttributes
| globalld :
o -: PPXIresource
------------------- 1 '_'_'_'_'_'_'_'_'_'_'_'_'_"L'_'_'
| ppx:configuration [} ' 0.0
0. L e
E-e ppx gluhal'u'ars .
5 0.
—@3«,. { ppuiaccessiiars [
L J ppx:configiars ]
E- { ppw:addData ]
L. ppx:documentation [
attributes: Name Type _ Use_ Default
name xsd:string required
globalld xsd:I1D optional
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7.2. resource

The element “resource” represents a group of programs, tasks and global variables. It is identified by
a required name.

diagram:
g B aitriputes
________________ --- ppxtask
' ppxrresource [—]- b s
'-_-EE ___________________ - E ' 0.«
0.« T
:r--: ppx:globalvars
| e e :.'.'
E 0.
o = R ST
i -+ ppx:poulnstance
: ________________________________ L, ;_'_'
i 0.
--~ ppx:addData
- -4 ppi:documentation
attributes: Name Type Use Default
name xsd:string required
globalld xsd:ID optional
7.3. task

The element “task” represents a periodic or triggered task and consists of a group of program and / or
function block instances. It is defined by a required priority, an optional single, and an optional
interval time.
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diagram:
g B attributes
i single |
]  interval |
____________ " globaiid
| ppxitask E— ---------- !
‘rm - R |
Q.o [TTTTmmsmsmmso--o-g
r-- ppx:poulnstance
| -t
E 0.«
LB :
i -~ ppxaddData
.- ppx:documentation
attributes: Name Type . Use_ Default
name xsd:string required
single xsd:string optional
interval xsd:string optional
priority derived by: | required
xsd:integer
globalld xsd:ID optional

7.4. POU instances
The element “poulnstance” represents a program or function block instance either running with or
without a task.

diagram: —_— e —
ppx:poulnstance _|

| [opetome |

R * globalld
' ppx:poulnstance E—I— """"" !
-------------------------------- AL
0. | RN 3
i -~ ppx:addData
o G =% e i
| L-4 ppi:documentation |
Lo
attributes: Name Type Use Default
name xsd:string required
typeName xsd:string required
globalld xsd:ID optional
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8 Use of Logo

PLCopen members, which have submitted their relevant files and which are published on the
PLCopen website, do fulfil the basic requirements, and can use the following logo:

PLCopen

—xXm

— EX\ G WLE |
<MARKUP>
LANGUAGE | —

This logo is owned and trademarked by PLCopen.

The mentioned relevant files can include:

1.
2.
3.

Their XML Scheme
Their transformation file to the PLCopen scheme (XML Stylesheet - XSLT)
Their transformation from the PLCopen scheme (XSLT)

In order to use this logo free-of-charge, the relevant company has to fulfill all the following
requirements:

1.
2.

5.

6.

The company has to be a voting member of PLCopen;

The company has to comply to the existing specification, as specified by the PLCopen
Technical Committee 6 — XML, and as published by PLCopen, and of which this statement is
a part;

This compliance application is provided in written form by the company to PLCopen, clearly
stating the applicable software package and the supporting elements as specified in this
document;

In case of non-fulfillment, which has to be decided by PLCopen, the company will receive a
written statement concerning this from PLCopen. The company will have a one month period
to either adopt their software package in such a way that it complies, represented by the
issuing of a new compliance statement, or remove all reference to the specification, including
the use of the logo, from all their material, be it technical or promotional;

The logo has to be used as is - meaning the full logo. it may be altered in size as long as the
original scale and color setting is kept.

The logo has to be used in the context of PLCopen XML.

Concerning certification a separate document is currently under construction. It will be applicable
after publication on the PLCopen website.
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9 Examples

9.1. Overview

The following subchapters demonstrate the use of PLCopen XML with some short examples. These
examples are:

-The XML representation of the declarative part of the PLCopen file,

-An Example for the use of the “addData” Element,

-a simple SFC example,

-a simple FBD example,

-an example connectors, connection and variables,

-and an example on forked connections

All examples include a short description of the depicted item, the XML code of the PLCopen XML
file and if available the graphical representation.

9.2. Declarative Part of PLCopen XML Files
Within this Example the common declarative part of a PLCopen file is depicted.

XML output

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://www.plcopen.org/xml/tc6_0200"
xmlns:ns1="http://www.plcopen.org/xml/tc6.xsd"
xmlns:xhtml="http://www.w3.0rg/1999/xhtml"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal ocation="http://www.plcopen.org/xml/tc6_0200 http://www.plcopen.org/xml/tc6_0200">
<I--Information about the creation of the file-->
<fileHeader companyName="plcopen"
creationDateTime="2008-11-04T18:20:00"
productName="plcopen"
productVersion="2"/>
<contentHeader name="prj">
<I--Basis for coordination systems-->
<coordinatelnfo>
<fbd>
<scaling x="8" y="8"/>
</fbd>
<ld>
<scaling x="8" y="8"/>
</ld>
<sfc>
<scaling x="8" y="8"/>
</sfc>
</coordinatelnfo>
</contentHeader>
<types>
<dataTypes/>
<pous/>
</types>
<instances>
<configurations/>
</instances>
</project>
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9.3. Use of the addData Element
The following example depicts the use of the addData mechanism

XML output

</contentHeader>

<!-- Delaration of AdditonalData -->
<addDatalnfo>
<info name="http://www.anyVendor.org/Vendor_AddData" vendor="http://www.anyVendor.org">
<description>
<xhtml:p>Text description of additional data</xhtml:p>
</description>
</info>
</addDatalnfo>
</contentHeader>

<l-- Use of Additional Data as extension of an action -->
<action name="Interrutable">

<addData>
<data name="http://www.anyVendor.org/Vendor_AddData”
handleUnknown="implementation">
<AddDataRoot>
<FirstElement ExampleAttribute1="PLCopen_extention" />
<SecondAttribute/>
</AddDataRoot>
</data>
</addData>
</action>
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9.4. Simple Example for SFC

The following example depicts a simple SFC. The XML output for this example is delivered in two
versions. The first version shows simplified how the structure of the SFC is represented with
PLCopen XML and the second version contains the full XML file including all declarations and
graphical information

Graphical representation

SO Varl

Vari ]

—

1 '
J pvarl |

S2 0 Varl

Var2 } * |

XML output

Versionl

Note this version doesn’t contain any graphical information
<SFC>
<connectionPointIn>
<connection refLocalld="12"/>
</connectionPointIn>
<connectionPointOut formalParameter="sfc"/>

<connectionPointOutAction formalParameter="x"/>
</step>

<outVariable localld="2">
<connectionPointln>

</connectionPointIn>
<expression>Var3</expression>
</outVariable>

<inVariable localld="3" negated="true">
<connectionPointOut/>
<expression>Varl</expression>
</inVariable>

<transition localld="4" >
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<connectionPointIn>
<connection refLocalld="1" formalParameter="sfc"/>
</connectionPointln>
<connectionPointOut/>
<condition>
<connectionPointln>
<connection refLocalld="3"/>
</connectionPointIn>
</condition>
</transition>

<simultaneousDivergence localld="4">
<connectionPointIn>
<connection refLocalld="4"/>
</connectionPointin>
<connectionPointOut formalParameter="0"/>
<connectionPointOut formalParameter="160"/>
</simultaneousDivergence>

<step localld="6" name="S1" >
<connectionPointln>
<connection refLocalld="5" formalParameter="0"/>
</connectionPointin>
<connectionPointOut formalParameter="sfc"/>
<connectionPointOutAction formalParameter="x"/>
<[step>

<outVariable localld="7" negated="true">
<connectionPointln>
<connection refLocalld="6" formalParameter="x"/>
</connectionPointln>
<expression>Var4</expression>
</outVariable>

<step localld="8" name="S2">
<connectionPointIn>
<connection refLocalld="5" formalParameter="0"/>
</connectionPointin>
<connectionPointOut formalParameter="sfc"/>
<connectionPointOutAction formalParameter="x"/>
</step>

<outVariable localld="9" negated="true">
<connectionPointln>
<connection refLocalld="8">
</connection>
</connectionPointin>
<expression>Varb</expression>
</outVariable>

<simultaneousConvergence localld="10">
<connectionPointln>
<connection refLocalld="6" formalParameter="sfc"/>
</connectionPointln>
<connectionPointln>
<connection refLocalld="8" formalParameter="sfc"/>
</connectionPointIn>
<connectionPointOut/>
</simultaneousConvergence>
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<inVariable localld="11">
<connectionPointOut/>
<expression>Var2</expression>
</inVariable>

<transition localld="12">
<connectionPointIn>
<connection refLocalld="10" formalParameter="sfc"/>
</connectionPointIn>
<connectionPointOut/>
<condition negated="true">
<connectionPointIn>
<connection refLocalld="3"/>
</connectionPointin>
</condition>
</transition>
</SFC>

Version2

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://www.plcopen.org/xml/tc6_0200"
xmlns:ns1="http://www.plcopen.org/xml/tc6.xsd"
xmlns:xhtml="http://lwww.w3.0rg/1999/xhtml"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaL ocation="http://www.plcopen.org/xml/tc6_0200 http://www.plcopen.org/xml/tc6_0200">
<fileHeader companyName="plcopen"
creationDateTime="2008-11-04T18:20:00"
productName="plcopen"
productVersion="2"/>
<contentHeader name="prj">
<coordinatelnfo>

<fbd>
<scaling x="8" y="8"/>
</fbd>
<ld>
<scaling x="8" y="8"/>
</ld>
<sfc>
<scaling x="8" y="8"/>
</sfc>
</coordinatelnfo>
</contentHeader>
<types>
<dataTypes/>
<pous>
<pou name="sfc1" pouType="program">
<interface>
<localVars retain="false">
<variable name="Varl">
<type>
<BOOL/>
<[type>
</variable>
<variable name="Var2">
<type>
<BOOL/>
</type>
</variable>
<variable name="Var3">
TC6 XML © PLCopen (2004 .. 2009)

Version 2.01 — Official release 08/05/2008 page 67/80



PLCopen

for efficiency in automation

<type>
<BOOL/>
</type>
</variable>
<variable name="Var4">
<type>
<BOOL/>
</type>
</variable>
<variable name="Var5">
<type>
<BOOL/>
<[type>
</variable>
</localVars>
</interface>
<actions/>
<transitions/>
<body>
<SFC>
<step initialStep="true" localld="1" width="32" height="32" name="S0">
<position x="480" y="96"/>
<connectionPointIn>
<relPosition x="16" y="0"/>
<connection refLocalld="12">
<position x="496" y="96"/>
<position x="496" y="88"/>
<position x="376" y="88"/>
<position x="376" y="352"/>
<position x="496" y="344"/>
</connection>
</connectionPointIn>
<connectionPointOut formalParameter="sfc">
<relPosition x="16" y="32"/>
</connectionPointOut>
<connectionPointOutAction formalParameter="x">
<relPosition x="32" y="16"/>
</connectionPointOutAction>
</step>

<outVariable localld="2" width="80" height="16">
<position x="640" y="104"/>
<connectionPointln>
<relPosition x="0" y="8"/>
<connection refLocalld="1" formalParameter="x">
<position x="640" y="112"/>
<position x="496" y="112"/>
</connection>
</connectionPointIn>
<expression>Var3</expression>
</outVariable>

<inVariable localld="3" width="80" height="16" negated="true">
<position x="240" y="184"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
<expression>Varl</expression>
</inVariable>
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<transition localld="4" width="32" height="8">
<position x="480" y="188"/>
<connectionPointln>
<relPosition x="16" y="-12"/>
<connection refLocalld="1" formalParameter="sfc">
<position x="496" y="176"/>
<position x="496" y="128"/>
</connection>
</connectionPointIn>
<connectionPointOut>
<relPosition x="16" y="24"/>
</connectionPointOut>
<condition>
<connectionPointIn>
<connection refLocalld="3">
<position x="480" y="192"/>
<position x="320" y="192"/>

</connection>
</connectionPointin>
</condition>
</transition>

<simultaneousDivergence localld="4" width="160" height="4">
<position x="416" y="214"/>
<connectionPointIn>
<relPosition x="80" y="0"/>
<connection refLocalld="4">
<position x="416" y="214"/>
<position x="416" y="212"/>
</connection>
</connectionPointIn>
<connectionPointOut formalParameter="0">
<relPosition x="0" y="4"/>
</connectionPointOut>
<connectionPointOut formalParameter="160">
<relPosition x="160" y="4"/>
</connectionPointOut>
</simultaneousDivergence>

<step localld="6" name="S1" width="32" height="32">
<position x="400" y="232"/>
<connectionPointln>
<relPosition x="16" y="0"/>
<connection refLocalld="5" formalParameter="0">
<position x="416" y="232"/>
<position x="416" y="218"/>
</connection>
</connectionPointIn>
<connectionPointOut formalParameter="sfc">
<relPosition x="16" y="32"/>
</connectionPointOut>
<connectionPointOutAction formalParameter="x">
<relPosition x="32" y="16"/>
</connectionPointOutAction>
</step>

<outVariable localld="7" width="80" height="16" negated="true">
<position x="640" y="216"/>
<connectionPointIn>
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<connection refLocalld="6" formalParameter="x">
<position x="640" y="224"/>
<position x="440" y="224"/>
<position x="440" y="248"/>
<position x="432" y="248"/>
</connection>
</connectionPointIn>
<expression>Var4</expression>
</outVariable>

<step localld="8" name="S2" width="32" height="32">
<position x="560" y="232"/>
<connectionPointIn>
<relPosition x="16" y="0"/>
<connection refLocalld="5" formalParameter="0">
<position x="576" y="232"/>
<position x="276" y="218"/>
</connection>
</connectionPointIn>
<connectionPointOut formalParameter="sfc">
<relPosition x="16" y="32"/>
</connectionPointOut>
<connectionPointOutAction formalParameter="x">
<relPosition x="32" y="16"/>
</connectionPointOutAction>
<[step>

<outVariable localld="9" width="80" height="16" negated="true">
<position x="640" y="216"/>
<connectionPointIn>
<relPosition x="0" y="8"/>
<connection refLocalld="8" >
<position x="640" y="248"/>
<position x="592" y="248"/>
</connection>
</connectionPointIn>
<expression>Varb</expression>
</outVariable>

<simultaneousConvergence localld="10" width="160" height="4">
<position x="416" y="2863"/>
<connectionPointIn>
<relPosition x="0" y="0"/>
<connection refLocalld="6" formalParameter="sfc">
<position x="416" y="286"/>
<position x="416" y="264"/>
</connection>
</connectionPointIn>
<connectionPointIn>
<relPosition x="80" y="4"/>
<connection refLocalld="8" formalParameter="sfc">
<position x="576" y="286"/>
<position x="576" y="264"/>
</connection>
</connectionPointIn>
<connectionPointOut>
<relPosition x="80" y="4"/>
</connectionPointOut>
</simultaneousConvergence>
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<inVariable localld="11" width="80" height="16" >
<position x="240" y="320"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
<expression>Var2</expression>
</inVariable>

<transition localld="12" width="32" height="8">
<position x="480" y="324"/>
<connectionPointln>
<relPosition x="16" y="-12"/>
<connection refLocalld="10" formalParameter="sfc">
<position x="496" y="312"/>
<position x="496" y="290"/>
</connection>
</connectionPointIn>
<connectionPointOut>
<relPosition x="16" y="24"/>
</connectionPointOut>
<condition negated="true">
<connectionPointln>
<connection refLocalld="3">
<position x="480" y="328"/>
<position x="320" y="328"/>
</connection>
</connectionPointin>
</condition>
</transition>
</SFC>
</body>
</pou>
</pous>
</types>
<instances>
<configurations/>
</instances>
</project>

9.5. Simple FBD example

The following example depicts a simple FBD. The XML output for this example is delivered in two
versions. The first version shows simplified how the structure of the FBD is represented with
PLCopen XML and the second version contains the full XML file including all declarations and
graphical information

Graphical representation

Vard g
1 [ZIEEH |
L K ::.—4 Var3
War1
Var? o
TRUE MUX
i
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XML output

Versionl

Note this version doesn’t contain any graphical information

<FBD>
<inVariable localld="1">
<connectionPointOut/>
<expression>Var4</expression>
</inVariable>

<inVariable localld="2">
<connectionPointOut/>
<expression>1</expression>
</inVariable>

<block localld="3" typeName="ADD" instanceName="ADD">
<inputVariables>
<variable formalParameter="IN1">
<connectionPointln>
<connection refLocalld="1"/>
</connectionPointIn>
</variable>
<variable formalParameter="IN2">
<connectionPointln>
<connection refLocalld="2"/>
</connectionPointln>
</variable>
</inputVariables>
<inOutVariables/>
<outputVariables>
<variable formalParameter="OUT1">
<connectionPointOut/>
</variable>
</outputVariables>
</block>

<inVariable localld="4">
<connectionPointOut/>
<expression>Varl</expression>
</inVariable>

<inVariable localld="5">
<connectionPointOut/>
<expression>Var2</expression>
</inVariable>

<inVariable hlocalld="6">
<connectionPointOut/>
<expression>TRUE</expression>
</inVariable>

<block instanceName="MUX1" localld="7" typeName="MUX">
<inputVariables>
<variable formalParameter="K">
<connectionPointIn>
<connection formalParameter="OUT1" refLocalld="3"/>
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</connectionPointIn>
</variable>
<variable formalParameter="IN1">
<connectionPointIn>
<connection refLocalld="4"/>
</connectionPointln>
</variable>
<variable formalParameter="IN2" negated="true">
<connectionPointln>
<connection refLocalld="5"/>
</connectionPointIn>
</variable>
<variable formalParameter="IN3">
<connectionPointIn>
<connection refLocalld="6"/>
</connectionPointIn>
</variable>
<variable formalParameter="IN4" negated="true">
<connectionPointIn/>
</variable>
<variable formalParameter="IN5">
<connectionPointIn/>
</variable>
</inputVariables>
<inOutVariables/>
<outputVariables>
<variable formalParameter="OUT1" negated="true">
<connectionPointOut/>
</variable>
</outputVariables>
</block>

<outVariable localld="8">
<connectionPointIn>
<connection formalParameter="OUT1" refLocalld="7"/>
</connectionPointin>
<expression>Var3</expression>
</outVariable>
</FBD>

Version2

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://www.plcopen.org/xml/tc6_0200"
xmlns:ns1="http://www.plcopen.org/xml/tc6.xsd"
xmins:xhtml="http://lwww.w3.0rg/1999/xhtml"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal ocation="http://www.plcopen.org/xml/tc6_0200 http://www.plcopen.org/xml/tc6_0200">
<fileHeader companyName="plcopen"
creationDateTime="2008-11-04T18:20:00"
productName="plcopen"
productVersion="2"/>
<contentHeader name="prj">
<coordinatelnfo>
<fbd>
<scaling x="16" y="16"/>
</fbd>
<ld>
<scaling x="16" y="16"/>
</ld>
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<sfc>
<scaling x="16" y="16"/>
</sfc>
</coordinatelnfo>
</contentHeader>
<types>
<dataTypes/>
<pous>
<pou name="FBD1" pouType="functionBlock">
<interface>

<localVars>
<variable name="Varl">
<type>
<BOOL/>
</type>
</variable>
<variable name="Var2">
<type>
<BOOL/>
<[type>
</variable>
<variable name="Var3">
<type>
<BOOL/>
<[type>
</variable>
<variable name="Var4">
<type>
<INT/>
</type>

<initialvValue>
<simpleValue value="1"/>
</initialVValue>
</variable>
</localVars>
</interface>
<body>
<FBD>
<inVariable height="16" localld="1" width="80">
<position x="80" y="32"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
<expression>Var4</expression>
</inVariable>
<inVariable height="16" localld="2" width="80">
<position x="80" y="48"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
<expression>1</expression>
</inVariable>
<block  height="32" localld="3" typeName="ADD" instanceName="ADD"
width="32">
<position x="240" y="32"/>
<inputVariables>
<variable formalParameter="IN1">
<connectionPointIn>
<relPosition y="8" x="0"/>
<connection refLocalld="1">
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<position x="240" y="40"/>
<position x="160" y="40"/>
</connection>
</connectionPointln>
</variable>
<variable formalParameter="IN2">
<connectionPointln>
<relPosition y="24" x="0"/>
<connection refLocalld="2">
<position x="240" y="56"/>
<position x="160" y="56"/>
</connection>
</connectionPointIn>
</variable>
</inputVariables>
<inOutVariables/>
<outputVariables>
<variable formalParameter="OQUT1">
<connectionPointOut>
<relPosition x="32" y="8"/>
</connectionPointOut>
</variable>
</outputVariables>
</block>
<inVariable height="16" localld="4" width="80">
<position x="160" y="80"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
<expression>Varl</expression>
</inVariable>
<inVariable height="16" localld="5" width="80">
<position x="160" y="96"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
<expression>Var2</expression>
</inVariable>
<inVariable height="16" localld="6" width="80">
<position x="160" y="112"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
<expression>TRUE</expression>
</inVariable>
<block height="96" instanceName="MUX1" localld="7" typeName="MUX"
width="48">
<position x="320" y="64"/>
<inputVariables>
<variable formalParameter="K">
<connectionPointIn>
<relPosition x="0" y="8"/>
<connection formalParameter="OQUT1" refLocalld="3">
<position x="320" y="72"/>
<position x="312" y="72"/>
<position x="312" y="40"/>
<position x="272" y="40"/>
</connection>
</connectionPointIn>
</variable>
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<variable formalParameter="IN1">
<connectionPointIn>
<relPosition x="0" y="24"/>
<connection refLocalld="4">
<position x="320" y="88"/>
<position x="160" y="88"/>
</connection>
</connectionPointln>
</variable>
<variable formalParameter="IN2" negated="true">
<connectionPointln>
<relPosition x="0" y="40"/>
<connection refLocalld="5">
<position x="320" y="104"/>
<position x="160" y="104"/>
</connection>
</connectionPointIn>
</variable>
<variable formalParameter="IN3">
<connectionPointln>
<relPosition x="0" y="56"/>
<connection refLocalld="6">
<position x="320" y="120"/>
<position x="160" y="120"/>
</connection>
</connectionPointIn>
</variable>
<variable formalParameter="IN4" negated="true">
<connectionPointln>
<relPosition x="0" y="72"/>
</connectionPointln>
</variable>
<variable formalParameter="IN5">
<connectionPointln>
<relPosition x="0" y="88"/>
</connectionPointln>
</variable>
</inputVariables>
<inOutVariables/>
<outputVariables>
<variable formalParameter="OUT1" negated="true">
<connectionPointOut>
<relPosition x="48" y="8"/>
</connectionPointOut>
</variable>
</outputVariables>
</block>
<outVariable height="16" localld="8" width="80">
<position x="400" y="64"/>
<connectionPointIn>
<relPosition x="0" y="8"/>
<connection formalParameter="QUT1" refLocalld="7">
<position x="400" y="72"/>
<position x="368" y="72"/>
</connection>
</connectionPointIn>
<expression>Var3</expression>
</outVariable>
</FBD>
</body>
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</pou>
</pous>
</types>
<instances>
<configurations/>
</instances>
</project>
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9.6. Example connectors, connection and variables

The following example depicts the representation of connectors, connections and variables with
PLCopen XML. The XML output for this example contains the FBD part only.

Graphical representation

[Vari ] pe___ )
XML output
<FBD>

<inVariable height="16" localld="1" width="80">
<position x="160" y="32"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
<expression>Varl</expression>
</inVariable>

<connector name="C1" localld="10" height="16" width="80">

<position x="240" y="32"/>
<connectionPointln>
<relPosition x="0" y="8"/>
<connection refLocalld="1">
<position x="240" y="40"/>
<position x="160" y="40"/>
</connection>
</connectionPointIn>
</connector>

c1

Var2

C1

Var3

<continuation name="C1" localld="11" height="16" width="80">

<position x="400" y="32"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
</continuation>

<continuation name="C1" localld="12" height="16" width="80">

<position x="400" y="48"/>
<connectionPointOut>
<relPosition x="80" y="8"/>
</connectionPointOut>
</continuation>

<outVariable height="16" localld="2" negated="true" width="80">

<position x="480" y="32"/>
<connectionPointIn>
<relPosition x="0" y="8"/>
<connection refLocalld="11">
<position x="480" y="40"/>
<position x="400" y="40"/>
</connection>
</connectionPointln>
<expression>Var2</expression>
</outVariable>
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<outVariable height="16" localld="3" width="80">

<position x="480" y="48"/>
<connectionPointln>
<relPosition x="80" y="8"/>
<connection refLocalld="12">
<position x="480" y="56"/>
<position x="400" y="56"/>
</connection>
</connectionPointIn>
<expression>Var3</expression>
</outVariable>

</FBD>
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9.7. Example on forked connections

The following example depicts the representation of a forked connection with PLCopen XML. The
XML output for this example contains the FBD part only.

Graphical representation

{Var1
 War? .
 WVard 4

XML output

<FBD>

<inVariable localld="1" height="16" width="80">
<position x="80" y="32"/>
<connectionPointOut>

<relPosition x="80" y="8"/>

</connectionPointOut>
<expression>Varl</expression>

</inVariable>

<outVariable localld="2" height="16" width="80">
<position x="240" y="48"/>
<connectionPointIn>
<relPosition x="0" y="8"/>
<connection refLocalld="1">
<position x="240" y="56"/>
<position x="200" y="56"/>
<position x="200" y="40"/>
<position x="160" y="40"/>
</connection>
</connectionPointIn>
<expression>Var3</expression>
</outVariable>

<outVariable localld="3" height="16" width="80">
<position x="240" y="64"/>
<connectionPointIn>
<relPosition x="0" y="8"/>
<connection refLocalld="1">
<position x="240" y="72"/>
<position x="200" y="72"/>
<position x="200" y="56"/>
<position x="200" y="40"/>
<position x="160" y="40"/>
</connection>
</connectionPointln>
<expression>Var2</expression>
</outVariable>
</FBD>
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