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» Enumerations can be used to assign a variable name to a number

* Enumerations can be used in two different ways; with or without
being instantiated

= |f the Enumeration is not instantiated then the Enumeration works
similar to a list of constants

= |f the Enumeration is instantiated then the instance of the
enumeration will hold the variable of the current value of the
Enumeration



Beckhoff

Enumerations

BECKHOFF

» To add an Enumeration, ‘Right-Click’ on the ‘DUTs’ folder
— Then Select ‘Add’ -> ‘DUT

a PLC
4 O] Untitledl
4 =] Untitledl Project
b [J External Types
[ [~ References

_ GVLs
P [J POUs
L VIsUs
[ % PlcTask (PlcTask)
Untitled] Instance
| SAFETY
E C++
b & Vo

Add
Import PLCopenXML...
Cut

Copy
Delete

Rename

Properties

Ctrl+ %
Ctrl+C
Del

Alt+Enter

DUT...

Recipe Manager...

Global Yanable List...
Image Pool...

Interface...

Parameter List...

POU..

POU for implicit checks...
Referenced Taszk...
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» Change the Name to E_ Mode Add DUT ==
= Select the Radio button for % Create anew data unit type

Enumeration o

E_Mode

= Click the ‘Open’ button

Type:
| Structure

@ Enumeration

" Alias

(71 Union

Cipen ] | Cancel
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= The basic framework of an Enumeration looks like the
following

E_Mode R X
il

2
3
4
5
&
g
8

TYPE E Mode :
{

enum_member =
Vi
END TYPE
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* When the Enumeration is defined the first variable in the
list will be assigned a value of 0, the variables following
will be assigned their values in ascending order

= Manual =0
= Semi_Auto = 1
= Auto =2 E Mode* & X

TYPE E Mode :
{
Manual,
Semi Auto,
Auto

L e o L T i

I
END_TYPE
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» |[f a variable in the list is explicitly assigned a value then
the following variables will be incremented from this

value
= Manual =1
= Semi_Auto =2
= Auto=3

= Manual = 1

= Semi_Auto =2

= Auto =3

= Maintenance = 10
= Unknown = 11

i
i
2
4
=]
=
7
g
B

TYPE E Mode :

{
Manual :=
Seml Auto,
Auto

i

END TYPE

1,

1
2
3
4
5
&
=
o
9
0
g

o

TYPE E Mode :
{
Manual :=
Semi Auto,
Auto,

Maintenance := 10,

Unknown
b
END TYPE

1,
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= The gray texts included are called Pragmas

» The Pragmas influence the properties of the defined
enumerations and affect how they are used within POUs

» |f the programmer does not want the Pragmas, they can
be commented out or simply deleted”

E Mode* & X

TYPE £ Mode -
{

Manual ::= 1,
Seml Auto,
Auto

)

END TYPE

L e L T T o o e e

*The Pragmas are included by default and are recommended to add traceability; but not required
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= The ‘qualified_only’ attribute Pragma requires the
enumeration to be called by its Enumeration DUT name
when being used within another POU

E bode* £ X

il
2
3 TYPE E Mode :
- 4 (
5 Manual = 1,
2] Semi Auto,
i) Auto
& )i
3 END TYPE

MAINY + X

2  END VAR
E Mode.Manual; J/Valid Syntax

Manual; //Invalid Syntazx due to the Pragma

e L PO
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» The ‘strict’ attribute Pragma prevents alternate values
from being assigned and any arithmetic operation with
variables of the enumeration type

E hode* # X
1
2
3 TYFPE E Mode :
- 4 {
5 Manual := 1,
& Semi Auto,
2 AUTO b i v| €3 1Error | I 4'Warnings | © 16 Messages | Clear
9 Vi Description
9 END TYPE

€39 15 "100" is not a valid value for strick ENUM type 'E_Mode'

P E [iode
- PROGRAM MAIN
Z ViR
3 EHD VAR

1 E Mode.Manual := 100; //Invalid Syntax
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Using Enumerations allows for easier

understanding of the code when it is
being read

In this Case statement the Variables
iIn the Enumeration are used to
represent the number equivalent of
1IStep.

As iStep changes in value the Case
statement will change states

IStep can be assigned a numerical
value or an Enumeration variable

The displayed online value of iStep1
will always be an INT value because
IStep1 is declared as an INT

BECKHOFF

PEOGRAM MAIN
WAR

iStep : INT;
END VAR

CASE iStep OF

Mamal:

F T17
F

s as

I ib

15tep

Semi Auto:

A Dl grs Fades Fapa

iStep := Auto;
AUto:

D] =rme Teddes O bow
[7 FldfCE wodg DEFrS«}

END CASE
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* The displayed online value of iStep will always be an
INT value because iStep is declared as an INT

z CASE iStep[ 2 | OF

3

Manual] 1

SN g s
f4 Place Code Here

Tt g I _— L — =

iSteplll = 2:

= Semi RAutof 2 |

3 J4 Place Code Here

10 iStep[ 3 | := Autq| 3
11 Autof 3 =

12 (* Place Code Here+*);:

13

12| END CASE
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Emoce  [EYVER
= |f an instance of the Enumeration is L PROGRAM MAIN
. = z VAR
declared then the instance of the . I —
i END VAR

Enumeration holds the variable name
of the value of the Enumeration

4|
z CASE eStep OF
3

= < Manual:
5 4 Blace Caode Here
& e5tep = 27

& 3 Semi Auto:
5 ff Blaoe Code Here
10 ejtep := Ruto;

= 11 buto:
1z (= Plarse Code Here#):
3
4 END CASE
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MAIN [Online]® X

» |[f eStep is of type TWinCAT_Device Untitied1 MAIN
E_Mode then eStep Expression Type Value Prepared value
holds either ‘Manual’, i i i
‘Semi_Auto’, or ‘Auto’
" CASE =5tep| Ao | OF
= i Marmal i |
Est;ﬂ; ce -:-:d:ﬂ:fe:s .
= 2| Semi Autq| Z B
ESt:p{um *3'3:“-:5 - | = Auto 2
= Dutof I
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