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Introduction

History and state of the IEC 61131-3 standard

1st edition released in1993
2nd editon released in 2003
Decision about 3rd edition 2008

 3rd editon should include some major improvements

. Schedule for 3rd editon:
I Creation of draft edition until July 2009
I IEC voting procedure until July 2010

I Release second half of 2010

IEC 61131-3 is an active standard, which
IS widely used in the industry: A lot of experience
from existing implemenations is present



Guidelines for extensions

| Extensions can be used in all languages

(if it Is not language specific)

I Optional usage of extension possible

| Extensions do not replace a IEC 61131-3

feature

| Extensions do not give a IEC 61131-3 feature

another meaning

| Extensions are hardware independent



Types of extensions

. Extensions for
| Usability of the standard
| Less restrictions
| Easier programming / Missing Features
I System programming in I[EC 61131-3

| Better support for complex applications

. Additional paradigma
Scfﬁ | Object Oriented Programming



Usability of the Standard

' No VAR_EXTERNAL necessary for usage

global variables

I Call of PROGRAM from other programs

possible (like a FUNCTION_BLOCK with only
one instance)

I Mixed data types In expressions; result has

biggest type (aReal := bReal + alNT;)

I Assignment with implicit conversions without

data loss Is possible (aReal := alNT;)



| ess restrictions

I Usage of FBs In structures
I Usage of ARRAYSs of FBs
| Complex Datatypes (FBs, ARRAYSs) as

results of Functions

I Usage of constant expressions in

Initialisations/Declarations



Easier programming / Missing

features
Bitaccess to WORDS:

. aWord.7 .= TRUE;
Single line comment //

Array access to strings (to get the byte value
of the chars)

LTIME (time with " s resolution)

CONTINUE in loops (to start at the beginning)



System programming In IEC 61131-3

I More and more customers use IEC 61131-3 for
system level programming (protocol stacks, 10 driver,
XML parser, web server, motion control FBs)

I Extensions for system programming:

. Pointer

I A: POINTER TO INT;
B: ARRAY [0..7] OF INT;

I A := ADR(B);
I AN = 5;
I A[5] =7,
. SIZEOF(<Variable>)
< . UNION

Y&



Better support for complex applications

I More than one named global variable list

. MachineState VAR_GLOBAL
Enable: BOOL;
Error: BOOL;
END VAR

. FeedUnit VAR_GLOBAL
Stock: INT;
END_ VAR

I Namespaces for Libraries, Global variables,
Enumerations

. MachineState.Enable := TRUE;

| Preprocessor (conditional compile)

. {define identifier string} /{undefine identifier}
. {IF expr} / {ELSIF expr}/{ELSE}/{END IF}
SC()/’ . {include filename}



Object Oriented Programming

I Object orientation

FUNCTION_BLOCK can be extended to a class (like C++
extends struct to a class)

METHOD/END METHOD to add Methods
Methods called with: Instance.Method(P1, P2, E)

PROPERTY/END_PROPERTY to define a property
(functional access to members)

EXTENDS to derive from another class
INTERFACE/END_INTERFACE to define a interface

IMPLEMENTS to implement a interface within a function
block

THIS/SUPER to access own instance and base class



Future Extensions of the'IEC 61131-3

ETFA 2008, 15th September 2008
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Object Oriented Programming:
Classes, Methods, Properties

TYPE AggregateState : (WORK, READY, HOME, ERROR) END_TYPE

FUNCTION_BLOCK Cylinder
VAR

END_ VAR
METHOD Home: BOOL
VAR_INPUT

TimeOut: TIME;
END_ VAR

END_METHOD
METHOD MoveForward: BOOL
VAR_INPUT
TimeOut: TIME;
END VAR

END_METHOD
PROPERTY State: AggregateState
GET
State = ...
END_GET
SET
... .= State;
END_SET
END_ PROPERTY

END_FUNCTION_BLOCK



Future Extensions of the'lIEC 61131-3

ETFA 2008, 15th September 2008

§

%
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Object Oriented Programming:
Usage of Classes

PROGRAM MAIN

VAR
C1: Cylinder; (* Declaring the instance *)
C2: Cylinder;
Sequence: (Init ;= 0, Home, Move, Ready);
END_VAR
CASE Sequence OF
Init:
Cl.Home(TimeOut := T#5s); (* Call of Method Home *)

C2.Home(TimeOut := T#5s);
Sequence = Home;
Home:

IF C1.State = Home AND C2.State = Home THEN
Cl.MoveForward(TimeOut := T#2s);
C2.MoveForward(TimeOut := T#2s);

Sequence = Move;

END_IF

Move:

(* Usage of Property State *)

IF C1.State == Ready AND C2.State == Ready THEN
Sequence = Ready;

END_IF

END_CASE
(* Classical call of FUNCTION_BLOCK still possible *)
C1();
C2();
END_PROGRAM



Future Extensions of the'lIEC 61131-3

ETFA 2008, 15th September 2008

§
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Object Oriented Programming:
Usage of classes In languages other
than ST

IL:
1 PROGEAM BEOU : ‘:TH Fou
= “‘
2 2 VAR 3 Cl: Cylinder:
3 Cl: Cylinder;
4 Res: BOOL: — Res: BOOL;
5| END VAR : S| EWD_VAR
40 e
..................... l
. c1
LD T#3s Cylinder . .Home
Cl.Home T#123 —TimeOut Hemel— Res
5T Res
1 PROGEAM BOU
- p VAR
LD: 3 C1: Cylinder:
4 Ees: BOOL;
5 bEn: BODOL;
& bkEnc: BOOL;
7 END VAR
]
.................. l
Cl
bEn Cylinder .Home bEnc
11 EN ENO |l
T#lis —TimeOut Home [—Res




Object Oriented Programming:
Inheritance

FUNCTION_BLOCK PositioningCylinder EXTENDS Cylinder
VAR

END_ VAR
METHOD MovePosition: BOOL
VAR _INPUT
Pos: REAL;
TimeOut: TIME;
END_ VAR

END_METHOD
METHOD MoveForward: BOOL
VAR_INPUT
TimeOut: TIME;
END VAR
MoveForward := MovePosition(MaxPos, TimeOut);
END_METHOD

Future Extensions of the'IEC 61131-3

ETFA 2008, 15th September 2008

§

SUPERA();

%
S

END_FUNCTION_BLOCK



Object Oriented Programming:
Interfaces  (Polymorphism)

INTERFACE Aggregate
METHOD HOME: BOOL
VAR _INPUT

TimeOut: TIME;
END_VAR

END METHOD
METHOD SafeStop: BOOL
END METHOD

PROPERTY State: AggregateState
GET
END_GET
END_ PROPERTY
END_INTERFACE

FUNCTION_BLOCK Cylinder IMPLEMENTS Aggregate

END_FUNCTION_BLOCK
FUNCTION_BLOCK PositioningCylinder EXTENDS Cylinder

END_FUNCTION_BLOCK
FUNCTION_BLOCK ServoDrive IMPLEMENTS Aggregate

END_FUNCTION_BLOCK



Future Extensions of the'lIEC 61131-3

ETFA 2008, 15th September 2008
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Object Oriented Programming:

Usage of Interfaces  (Polymorphism)

GRAMErrorHandling
VAR CONSTANT

MAX_AGGREGATESINT = 4, <& The only changes to add

\E/XBZX\'A{DRUT an additional aggregate

bUserAcknowledge: BOOL;
END_VAR
VAR
C1l: Cylinder,;
C2: Cylinder;
P1: PositioningCylinder;
S1: ServoAxis;
Aggregates: ARRAY[1.. MAX_AGGREGATESDF Aggregate := (C1, P1, S1,C2 ),
i i INT;
bError : BOOL;
END_VAR
(* also possible: Aggregates[0] = C1; %
IF NOT bError THEN
FORiI = 1 TO MAX_AGGREGATEBO
IF Aggregates]i].State = AggregateState. ERROR  THEN
bError := TRUE;
EXIT;
END_IF
END_FOR
IF bError THEN
FORiI = 1 TO MAX_AGGREGATEBO
Aggregates]i].SafeStop();
END_FOR
END_IF
ELSIF bUserAcknowlge THEN
FORiI = 1 TO MAX_AGGREGATEBO
Aggregates[il.Home(T#5s);
END_FOR
END_IF
END_PROGRAM




Summary and Conclusion

Extensions lead to a better handling of
IEC 61131-3

Extensions lead to more effective engineering

| especially for big and complex applications

Extensions lead to maintainable and reusable code

I All extensions are proved:

. They can be implemented (because they are already
Implemented in CoDeSys 3.x)

. They are already used in real applications

Because of the positive feedback in the working group

It seems that most of the extensions, especially object

oriented programming, are accepted and will be part
of the 3rd edition



