CODESYS

\ , ff’* A

= p { = > 4
The CODESYS Application Composer:
From module creation to plant engineering

4

CODESYS Users’ Conference 2014, Dieter Hess

CODESYS® a trademark of 3S-Smart Software Solutions GmbH



ﬁ CODESYS Application Composer

CODESYS

How to use the CODESYS Application Composer

Demo

2 © 3S-Smart Software Solutions GmbH



CODESYS Application Composer

N \
CODESYS What is the CODESYS Application Composer?

= The CODESYS Application Composer is a
development tool for efficient creation of
applications consisting of predefined function blocks.

= The CODESYS Application Composer allows to engineer and
parameterize complete controller applications out of previously
created software modules.

= |t is possible to create a whole working application, without
programming.

© 3S-Smart Software Solutions GmbH



CODESYS Application Composer

N l
CODESYS What is the CODESYS Application Composer?

In detalil...

= Two aspects of application engineering:

= Development of technology modules
(e.g. control algorithms, motion control etc.)

=> Demanding, innovative development work

= Machine engineering (“Composing”)
— Selection and parameterization of technology modules
— 1/O assignment
— Distribution to controllers
— Standard infrastructure (diagnosis, alarms etc.)

=> Routine tasks with high rationalization potential
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CODESYS Application Composer
®
CODESYS ' What is the CODESYS Application Composer?

N
Technology
modules
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CODESYS Application Composer

®
CODESYS \ What is the CODESYS Application Composer?

In which form is the CODESYS Application Composer supplied?

* Inthe CODESYS Store, you can purchase a CODESYS Package along
with a ticket allowing for the installation of the license key on a Wibu
dongle.

| CODESYS Application Composer

Der CODESYS Application Composer ist ein Entwicklungstool zur effizienten Erstellung von Applikationen
die aus wiederkehrenden Funktionsbausteinen bestehen.

) 1.000,00 €
Version: 1.0.0.0 zzgl. MwSt

Download > Anzahl | 1 In den Warenkorb >
Dieses Produkt erfordert einen Dongle Mehr Auf die Merkliste  Produkt empfehlen

= With this workplace license, you can create and use modules.
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CODESYS Application Composer

N
CODESYS How to use the CODESYS Application Composer

Example: Gas station

copesys [Sasstation

GasStation | OPACSenver
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CODESYS Application Composer

N
CODESYS How to use the CODESYS Application Composer

Units of a gas station

Central target prices

copesys [SpsStation

Control center

gas station with

Price information illumination

system

g

with display
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CODESYS Application Composer

N
CODESYS How to use the CODESYS Application Composer

Situation

= As a system supplier, you have a wide product variety.

* You offer various configuration options and your customers’ wishes can
be realized at very short notice - even during commissioning.

= Even after many years, phased-out products should not cause any
problems. You need to support new, compatible devices.

= Your service staff must engineer new plants or maintain existing plants
with only little training.
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CODESYS Application Composer

N
How to use the CODESYS Application Composer

CODESYS

Development gas station - control center

=i Demo AC
=[] GasStation
= &f ControlBoard
. o aitFowitch Role (aitFSwitch)
= I"I _SDI;ES_ - Control center
o owvalle ———p——
= P FrameLight
F@ wvalee ——p——
= =1 OpModeSelector
Faé uivalue =
%% xSwitchSpotLight
4% xSwitchFrameLight
4% uiDperatioMode

Front illumination

Spots
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CODESYS Application Composer

N
CODESYS How to use the CODESYS Application Composer

Development gas station - control center

=gl Deme AC GasStation.ControlBoard.Spots X
=-[8] Gasstation Parameter |Eja | HMI | Information
=8 ControlBoard [itfControlBoard_Rol - -
T |:|.|'| Dﬂ_':'ar [ Dn_ oloarc_ D_E_ ) Parameter Typ Wert Beschreibung =Min < Max
= = aittSwitch_Role [G5L, I5witcn] [2
i —E - sID_Mame STRIMNG(25) 'Spots’ sID_Desc

L | Spots —
 Framelight M Gasstation.ControlBoard.FrameLight X

=) OpModeselector [itiopModeSelector_Role]

Bl it F rd Do 22 TR Ernard

Parameter |E/A | HMI | Information

Parameter  Typ Wert Beschreibung = Min < Max
sID_Mame STRIMNG(25) ‘Frame’ sID_Desc

=] Gasstation.ControlBoard.OpModeSelector X

Parameter |E/4 | HMI | Information

Parameter  Typ Wert Beschreibung = Min < Max
sID_Mame STRIMNG(25) ‘Opmode’ sID_Desc

12
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CODESYS Application Composer

CODESYS How to use the CODESYS Application Composer

Development gas station

=13 Demeo AC
= E GasStation
=85 ControlBoard [itfControlBoard_Role]
=-E= aitfSwitch_Role [GSU.ISwitch] [2]
P spots
P FrameLight
=] OpModeSelector [itfOpModeSelector_Role]

= . PriceBoard [itfPriceBoard_Role]
: a P -

o T S Ol O IR

-— R ay_Ruole [GSUL IPricelisplay

& ﬂ DieselDisplay

= E SuperDisplay
£

- {8 LrcDisplay

= :r OPACServer

DieselFuel

s SuperFuel
LPGFuel

Drag and Drop
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CODESYS Application Composer
®
CODESYS \ How to use the CODESYS Application Composer
Development gas station

= In the top level object you decide on which controller the code will be
processed.

{3} Demo AC [¥] GasStation x
= -[8] Gasstation Toplevel |EfA | HMI | Information |
=-af ControlBoard [itfControlBoard_Role]
[= ]
- Hitfowitch_Role [GSU.ISwitch] [2]
s s - [G5U.15 e Applikation: IDevice.prIiu:atinn
M Spots
™ Framelight
=! OpModeselector [itfOpModeSelector_Raole] Standard Tasks
= . FriceBoard [itfPriceBoard_Ruole] Erz@igen
[= ]
=l-mm 5itfPriceDisplay_Role [GSU.IPriceDisplay] [3]
o o TaskHIGH: | HIGH
E E DieselDisplay
il Task Mittel: I
= SuperDispla
E .|:| Ry Task Niedrig: I
am
- Lreisplay
= f OPACServer —
. S Gerate
== Products [GSU.IProduct] [3]
4o DieselFuel -@ Demo AC
u.u SuperFuel = ﬂj Device (CODESYS Contral Win W3)
LPGFuel + -2l sP5-Logik
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CODESYS Application Composer
®
CODESYS l How to use the CODESYS Application Composer

The device configuration including I/O mapping can be generated
automatically.

= Each display on the display element could be realized using an
EtherCAT slave EK1100 + an EL2008 clamp per digit.

. %S
[

=== = .

008 EL2008 EL2008
BECKHOF ~ BECKHOFF  BECKHOFF

s '\-s'\-s\-s

| I | | | | | | I | | J
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ﬁ CODESYS Application Composer

CODESYS

Three displays require a higher configuration effort.

= The Composer can take over this task for you.

0"

CODESYS
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<. CODESYS Application Composer
CODESYS How to use the CODESYS Application Composer

The Composer is ideal for recurring configuration tasks.

_'J &CTIIV M
= [8] Gasstation
- af ControlBoard [itfControlBoard_Role]
L e 3
=-o=m aitfSwitch_Role [GSU.ISwitch] [2]

| LTI A

= ({J Device (CODESYS Control Win V3)

M Spots
P Framelight = ,u ingbili
=] OpModeSelector [itfOpModeSelector_Role] + ) Application

— "B PriceBoard [itfPriceBoard_Role] = () EtherCatMaster_GasStation_Device (EtherCAT Master)
o_ ¥ = ‘. EK1100_DieselDisplay_Device (EK1100 EtherCAT Coupler (2A E-Bus))

&= aitfPriceDisplay_Role [GSU.IPriceDisplay] [3
= @8 Dieseisplay o Terminal1_DieseiDisplay_Device (EL2008 8Ch. Dig. Output 24V, 0.5A

e T o TerJjinal2_DieselDisplay_Device (EL2008 8Ch. Dig. Output 24V, 0.5A
I off T 3_DieselDisplay_Device (EL2008 8Ch. Dig. Output 24V, 0.5A
o | .

‘minall_DieselDisplay_Device X |
| Slave | Prozessdaten | EtherCAT Kenfiguration | EtherCAT E/A-Abbid | status [ information

Kandle

Yariable Mapping Kanal Adresse Typ
"% Application,GasStation,INST_PriceBoard, INST_DieselDisplay xDigitdSegmentA k) Output SrQte BIT
"% Application.GasStation.INST_PriceBoard, INST_DieselDisplay. xDigit0Seamentd k] Output SLOMOT BIT
’ "% Application.GasStation.INST_PriceBoard, INST_DieselDisplay. xDigit0Seamentc k] Output SooMO2 BIT
"# Application.GasStation.INST_PriceBoard. INST_DieselDisplay. xDigit0SegmentD T Output BLOHES BIT
" Application. GasStation. INST_PriceBoard. INST_DieselDisplay xDigitDSegmentE i Output StoMo4  BIT
T Application. GasStation. INST_PriceBoard. INST_DieselDisplay . xDigitDSegmentF T Output BLOHEE BIT
"% Application. GasStation.INST_PriceBoard. INST_DieselDisplay xDigit0SegmentG i Output s%oxas  BIT
LR Output %Q¥0.7  BIT

17
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CODESYS Application Composer

N \
CODESYS How to use the CODESYS Application Composer

You receive a new order.

= The service station operator has meanwhile expanded his network.

* You delivered gas stations in different configurations.

= Price displays are to be controlled from the headquarters.

CODESYS

) (W)

o

=
(=)
=
o

1
'
4

—
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CODESYS Application Composer
®
CODESYS ' How to use the CODESYS Application Composer

Which changes have to be made in the project?

=3 Demo AC
+-[§] GasStation_KE
+-[8§] Gasstation_MM
+-[§] Gasstation_M
-f- OPACServer

.

= - pProducts [G5U. IProduct] [3]
._ DieselFuel P % =
L superrud ¢
em SHREITUE cODEsys A

LPGFuel

COIQSYS ﬂ K E COIQSYS ﬂ M M CO[!SYS ﬂ M
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CODESYS Application Composer

N
CODESYS How to use the CODESYS Application Composer

Distribution of tasks to controllers

= With CODESYS, you can use controllers of different manufacturers in
one project.

= Over 350 device manufacturers on the market use the CODESYS
Runtime System.

= These devices can easily be connected to each other, and there is a
communication interface even to external products.
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<. CODESYS Application Composer
CODESYS ' How to use the CODESYS Application Composer

How are modules created?

Description

Module

Parameters Visualizations

21
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”ﬁ CODESYS Application Composer

CODESYS How to use the CODESYS Application Composer

Module implementation

FB extends
AC.Modul Other modules (FBs)

Parameters
Additional tasks, visus,
devices etc

Outputs
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®

CODESYS

Let's look at the module "GasStation".

G GasStation x

1

31

33

34

40

41

4g

45

MODULE GasStation
SEC std.MetaData

Desc
Category
Icon_ 16
Icon 32
END_SEC
SEC Toplevel

CODESYS Application Composer

How to use the CODESYS Application Composer

:= TL.GasStation Desc ;

:= "Misc' ;

1= ImagePool.GasStation_lG .
:= ImagePool.GasStation 32 ;

SEC STANDARD TASK : HIGH [3 lines]

END_SEC
GVL NAME :=
END_SEC
SEC Io
SEC Input
END_SEC
SEC Input
END_SEC
SEC Input
END_SEC
END_SEC
SEC Slots
SEC Slot
END_SEC
SEC Slot
END_SEC
END_SEC
SEC std.Visu [2
END_SEC

'GVL_ %InstanceName%'

: xSwitchSpotLir .c¢ [3 lines]
: xSwitch¥ amelLight [3 lines]

: ui” peratioMode [3 lines]

itfControlBoard [5 lines]

itfPriceBoard [5 lines]

lines]

IMPLEMENTED BY GasStation
- —

E Tankstelle

BN tfControlBoard Role [GSU.IControlBoard]
B tfPriceBoard_Role [G5U.IPriceBoard]

GasStation X
B FUNCTION_BLOCK GasStation EXTENDS AC.Module

VAR INPUT —
| xSwitchSpotLight : BOOL;
N x8witchFramelLight : BOOL;
s uiOperatioMode : UINT;
¢ itfControlBoard : IControlBoard;
itfPriceBoard : IPriceBoard;
* END_VAR
* VAR OUTPUT
e xFramelLight : BOOL;
tt xSpotlight : BOOL;

2 END_VAR

23
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CODESYS Application Composer

N \
CODESYS How to use the CODESYS Application Composer

Now let's take a look at the "PriceBoard".

= |n the configuration phase, you define the number of displays.

= | PriceBoarad |[ittPriceBoard_Role|
(o == ] &= = = Pt

= ﬂ DieselDisplay

= ﬂ SuperDisplay
a0

- {8 rcDisplay

= |n the previous presentation, the number of displays was programmed
in CFC.

= A complex management mechanism had to be implemented.

=>The CODESYS Application Composer already covers these
management mechanisms.
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CODESYS Application Composer

®

CODESYS

The necessary code is generated automatically.

MODULE PriceBoard
SEC std.MetaData

i PriceBoard |itfPriceBoard_Role|

e -
£ B ' D 1| TDrira

How to use the CODESYS Appli

ication Composer

IMPLEMENTED BY PriceBoard

= aitfPriceDisplay_Role [GSU.IPriceDispla Desc = TL.PriceBoard Desc ;
= n DieselDisplay Category = 'Misc' ;
Icon 16 = ImagePool.PriceBoard 16 ;
L Icon 32 = ImagePool.PriceBoard 32 ;
— - SuperDisplay END_SEC
SEC Slots
- SEC Slot Multi aitfPriceDisplay
- - LPGDisplay Variable := aitfPriceDisplay;
Var Count := uiNumberOfPriceDisplay;
Role := TL.aitfPriceDisplay_ Role;
Cardinality := [0 51; «
Type := SUBMODULE;
Name := TL.aitfPriceDisplay Name;
Desc := TL.aitfPriceDisplay Desc;
END_SEC
END_ SEC

FUNCTION BLOCK PriceBoardgs=XT".DS AC.Module IMPLEMENTS IPri
VAR INPUT
itfOPACServer ZOPP".Server;
aitfPriceDisplay POINTER TO IPriceDisplay;
uiNumberOfPriceDisplay UINT := O;
END VAR

ceBoard, IOpera

25
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CODESYS Application Composer

»

CODESYS

We distinguish between two forms of visualization:

SEC std.Visu
Page := [ VISU M PriceDisplaySetValue ] ;

Embedded := | %ISU_Emh_PriceDisplay 1
END SEC
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CODESYS Application Composer

®
CODESYS How to use the CODESYS Application Composer

Combination of visualizations

9] VISU_M_PriceBoard x |

8 VISU_Emb_PriceDisplay X |

l]‘;:}s

S

Lo comutenrrteiomwns  q®
@ MANUAL PRICING

- EEE

Click opens
correspondent visualization
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CODESYS Application Composer

»

CODESYS

The visualization configuration

= pemac 0 [

=-[§] Gasstation
=-af ControlBoard [itfiControlBoard_Role]

Erzeuge Toplevelreiter:

I'“ - aitfSwitch_Role [GSU.ISwitch] [2] Seitenvorlagen:
. Spots Eingebettete Visualisierungen
----- . FrameLight Einbettung hinzufiigen
----- (=} OpModeSelector [itfOpModeSelectag@Role] . -
El ' d [t d_Role] Ziel Visualisierungsvarlagen
E‘"E sitfPriceDisplay_Role [G5 PiceDisplay] [3] Machster varfahre  WISU_Emb_PriceDisplay
- B peselosey |
P i DieselFuel (... /.. [OPACServer DieselFuel}
EI . SuperDisplay
. h SuperFuel {../../. JOPACServer [SuperFuel)

=] . LPGDisplay

----- a"'_, LPGFuel (.. f.. /. . [OPACServer I PGFuel)
=-F opacserver
=== Products [GSU.IProduct] [3]
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0 CODESYS Application Composer

CODESYS

What is the CODESYS Application Composer?

How to use the CODESYS Application Composer

3
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CODESYS

Thank you for your attention.
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