CODESYS Basics

GENG5508: Robotics

Project — Festo

Getting started
Form groups of 3-4 people. Only one computer needs to have CODESYS installed per group.

1. Download ‘CODESYS3.5.13.0.exe’ and ‘Festo_Student.project’ from
https://roblab.org/courses/robman/labs/info-Festo/

2. Double-click CODESYS3.5.13.0.exe. Follow the installation wizard. REQUIRES WINDOWS 7 OR
HIGHER — NOT COMPATIBLE WITH MAC.

3. Start CODESYS V3.5 SP13 and open ‘Festo_Student.project’

4. In ‘Project Environment’, untick ‘Check for updates when loading the project’ and click ‘OK’.
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e There are five modules in the Festo Modular Production System (Festo MPS):

o Distribution
Measurement
Pick-and-place
Fluid press
Sorting

O O O O

e Each module in the Festo MPS is associated with at Programmable Logic Controller (PLC)

shown in the left-hand ‘Devices’ pane.

e The code to program each module is contained in several files. The ‘GVL_<module_name>’
file is the Global Variable List file, which declares global variables accessible by all scripts for

a single module.

Devices * 0 X

=4z Fesfo Student ~7
+ Distributing_CPX {CPY-CEC-C1-V3)
+ Measuring_CPY (CPX-CEC-C1-V3)
+ PickandPlace_CPX (CPX-CEC-C1-V3)
+ Pressing_CPX (CPX-CEC-C1-V3)
+ Serting_CPX (CPX-CEC-C1-V3)

Devices * 0 X
=il Fesfo Student 7
= Distributing_CPX (CPX-CEC-C1-V3)
=-Eill PLE Logic
=-ICF Application

.......
- "
-----

= @ MairTask
@ Main
é‘ PLC_Diagnosis (PLC-Diagnosis)
+-J2 cPy_system (CPX_System)
+ Measuring_CPY (CPX-CEC-C1-v3)
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Uploading to a module
The following steps will describe how to log into the PLC for a given module and upload code:

1. Before modifying any programs on the Festo MPS, ensure the rotary switch is NOT set to 0
or 1 (e.g., it should be set to 2). The lab demonstrator will show how to do this.

2. Connect to the ‘Festo’ router (password ‘festo2010’).

3. Double-click on the module name to bring up the ‘Communication Settings’ window, then
click ‘Scan Network'.
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Fle Edit View Project Buld Onine Debug Tools Window Help
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Devices - L X Distributing_CPX X -
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%8l Distributing_CPX (CPXCECC143) & Communication Settings ,  Scan networ s e e J
heS .t SCT R
i LT T S
. - Applications
= £} appiication
ﬂ GVL_Distributing Files
[fi) Library Manager
+ [E] F8_Mod_sM (FB) e Y .
] FB_OpMode (F8) Gateway ®
+-[£] FB_SeqNTransport_DI (FE) PLC Settings
] wain (rE) ~
= (&8 Task Configuration PLC Shell IP-Address:
=& MaiTask localhost
B an Users and Groups oo
1217

é‘ PLC_Diagnosis (PLC-Diagnasis)
+ I cPx_system (CPY_System)
+ Measuring_CPX (CPX-CEC-C1-V3)
+ PickandPlace_CPY (CPX-CEC-C1-V3)
+ Pressing_CPX (CPX-CEC-C1-¥3)
+ Sorting_CPX (CPX-CEC-C1-V3)

Access Rights

Symbol Rights

Status

Information

5 Devices | [ POUs

ﬂg Messages - Total 0 error(s), 0 warnina(s), 0 msssags(s)}

Onboard Bus /0 Mapping

Task Deployment

Lastbuild: € 0 ¥ 0

4, Select the PLC to connect to:

Select Device

Select the network path to the controller:

Precompile: el

Project user: {nobody) Q

= .-P.:;. Gateway-1

CPX-CEC-C1-V3 [0301.B016]
CPX-CEC-C1-V3 [0301.B018]
CPX-CEC-C1-V3 [0301.B015]
CPX-CEC-C1-V3 [0301.B017]

=

< Pick-and-place station
< Sorting station

< Measurement station
< Pressing station

@
)
]
]

|[cPx-cEC-C1-v3 [0301.8014]

| € Distribution station

Device Name:
CPY-CEC-AC1-V3

Device Address:
0301.B014

Number of
channels:
16

Target ID:
103D 9C4B

Target Name:
CPY-CEC-C1-v3

Target Type:
4096

Target Vendor:
Festo AG & Co. KG

Target Version:
3.5.7.20

- Scan netwaork

Wink

W

Cancel



5. Under the selected PLC, right-click ‘Application’ and click ‘Set Active Application’. The

selected application will become bold.
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@ Festo_Student.project” - CODESYS

Task Deployment

Status

Infarmation

5 Devices |[[) POUs

Festo AG Co.KG

TargetVersion:
3.5.7.20
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Properties. .. Lration PLC Shell IP-Address: Device Name:
Iocalhost CPX-CEC-C1-V3
dd chiscl ' Users and Groups
dd Fold n Port: Device Address:
Add Folder... Diagnosis) 1217 0301.B014
Edit Object ystem) SESRhE Target ID:
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Edit Object With... ) Symbol Rights
Set Active Application FEC-C1V3) Target Type:
. ic1-v3) Onboard Bus 10 Mapping 4088
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) TargetVendor:
Delete application from device Task Deployment Festo AG Co.KG
TargetVersion:
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% Devices |[[) FOLs T
@ Messages - Total 0 error(s), 0 warnina(s), 0 message[s)}
Lastbuild: € 0 &0 Precompie: o Project user: (nobody)
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6. Login to the PLC by clicking ‘Online’ -> ‘Login
@ Festo_Student.project* - CODESYS -
File Edit View Project Buid | Online | Debug Tools Window Help
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Logout Ctrl+Fs
Create boot i
Create boot appication - 3 x Distributing_CPX |
Download =
Oriine Chenge Communication Settings Scan network... | Gateway - | Device +
Source download to connected device
Applications
Hultie Dowrioad... o | |
Files - :
Reset warm =
Reset cold Log I B . O .
Reset origin Gateway
FB) PLC Settings
Simulation
Security 4 PLC Shell IP-Address: Device Name:
Operating Mode D Iocalhost CPX-CEC-C1-V3
T T Main e Port: Device Address:
& PLC_Diagnosis (PLC-Diagnosis) . 1217 03015014
+F crx_system (cPx_System) Ll Target 0
M CPX (CPH-CEC-C1-V3) 103D g€48
easuring CPX ( ) Symbol Rights
l PickandPlace_CPX (CPX-CEC-C1-v3) Target Type:
+ B Pressing_CPX (CPX-CEC-C1-V3) Onbeard Bus 0 Mapping 4086
+-EH Sorting_CPX (CPX-CEC-C1-V3) TargetVend
argetVandor:

@ Messages - Total 0 error(s), 0 warnina(s), 0 message[s)}

Lastbuild: € 0 &0 Precompie: o Project user: (nobody)
7. Click ‘Yes’ at the prompt to upload your code to the PLC.
CODESVS X

An application "Application’ is currently on the PLC. As there is no matching
compile information, this existing application needs to be replaced.

Click "Yes' to download the latest code or Mo’ to abort.

No
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8. Run the uploaded code by clicking ‘Debug’ -> ‘Start’. ‘Run’ will appear next to ‘Application’ in
the Devices menu. You can now interact with the control panel on the module to start the
production line.

® Festo_Student.project” - CODESYS — m] X
Fle Edt View Project Buld Online |Debug | Tools Window Help
A dEl » Start i el N NN R R - - Y [ e
Stop shift+F8
Single Cyel CHl+F5 g
inge Lyce X | I Distributing_CPX X -
=- Festo Stug W Wew Breakpoint. . e | R
= ©ED Disd Edit Breakpoint... v Communication Settings Scan network... | Gateway - | Dewice + J
=0 pu Toggle Breakpoint Fa e
- Disable Breakpoint 0 .
Enable Breakpoint Files :
+ Step Qver F10 [ Loa 9 . O .
Step Into F8 Gateway
) PLC Settings
Step Out Shift+F 10
=2 ou ' Gateway-1 [0301.8014] (active)
- Bun to Cursor P Shall - - - he
Setnext Statement e e
6e Show next Statement Expression Application Type Value Prepared value  Execution point A
5 Qﬁi Write values Ctrl+F7
© ) Measur Force values F7
+-BH Pickand Unforce values  Alt+F7
* Pressin T Toggle Flow Control mode
* Sorting,
Core Dump 3
Display Mode »
< >« >
32 Devices | [T Pous B2 watch 1 [ Breakpoints
“51 Messages - Total 0 error(s), 0 warning(s), 5 message(s)}
Device user: Anonymous Lastbuld: @0 @0 precompie: ./ | RN Program loaded Program unchanged Project user: (nobody) €
9. Optional: Open a script to monitor the current progress through the code.
® Festo_Student.project” - CODESYS - u] X

Fle Edit Vew Project SFC Buld Online Debug Tools Window Help

BEEI&] N =R R A X = |BE|=|
| | |
Devices v & ox Distributing_CPX FB_SeqNTransport DI *[§] FB_Mod_SM x -
= 5| Festo Studkent M|  Distributing_CPX.Application.Main.FB_Mod_SM_0
=438 ected] (CPX-CEC
Bl Distrbufing_CPX [connected] (CP-CEC C13) Expression Type Valie  Preparedvalue  Address  Comment ~ [E]
* Bl PLc Loge 45 xResetModul Reset Modul |
- xResetModule BOOL Al eset Module
=1} Application [run]
. *$ xStartModule BOOL Start Module
@ GV Distributing
4p xProcessBusy Bo0L

i) Library Manager

Slide Retracted
+ [£] FB_Mod_sM (F8) ide Retracter

* xslideRetracted  BOOL
44 wSlideExtended BOOL 5Slide Extended

FE_OpMade (8]
] Fe_Optode 1) *p xMagEmpty BoOL Magazine Empty
+ [£] FB_SeqNTransport_DI (FE) e o pimie T

[ main (Pra) =
= [#4 Task Configuration -
%% v me —s B
8] Main
& PLC_Diagnosis (PLC-Diagnosis)
+ 32 crx_system (CPX_System)
+ -l Measuring_CPX (CPX-CEC-C1-V3)
+ Bl PickandPlace_CPX (CPX-CEC-C1-V3)
+ -l Pressing_CPX (CPX-CECC13)
+ Bl Sorting_CPX (CPX-CEC-C1-V3)

[ [xResetReady
|2 |sModuleready

T#6md1s500ms

== xResetModule

Stepl [ [xExvendslice

T#0ns

cx5lideRetracted and not xMagEmpty

- [s  [xResetReady :
% Devices | ) PoUs riom k|| Q| w00% B v
[l Messages - Total 0 emor(s), D waming(s), 5 message(s)| [fEd Watch 1 |l Breakpoirts|

Device user: Anonymous Lastbuid: € 0 (80 Precompie: RUN Program loaded Program unchanged Project user: (nobody) Q




Important scripts
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The following scripts will be particularly useful for Lab 1.

Main

The ‘Main’ script shows the mapping between global variables and local variables within
Programming Organisational Units (POUs).

® Festo_Student.project™ - CODESYS

- [m] x
Ele Edt Vew Project FEDADAL Buld Online Debug Tools Window Help Y
QEE & [ 5 |l | # =B =
Devices - 4 X Distributing_CPX FB_SeqNTransport_DI @ GYL Distributing [ Main x -
=3 Festo_Studert ~ Distributing_CPX.Application.Main
=4
"Eﬂt"s"‘h“""gjp" e sl (9 2 L E Expression Type Value  Preparedvalue  Address  Comment ~[=]
= PLC Logic
. = FB_OpMode 0 FB_OpMods
= (3 Application [stop]  T-Optoce —opHiods =
@ a_Distibutin #p xKeySwitch  BOOL schlusselschalter Auto-Manuell / Key Switch auto-manual
- < 4% xStart BOOL Taster Start f Start button
m Library Manager % o Taster Stop (Gffner) / Stop Button ( liy closed)
X5to aster Stop (Offner) /Stop Button (normally close
% [E] F3.Mod5M (75) P BOOL P P iy
@ F5_OpMode (F&) 4 xReset BOOL Taster Richten / Reset buttan
» XEMG_Stop  BOOL Not Aus Schlagtaster / Emergency Sto
+ [2] FB_SeqNTransport_DI (FE) i _=top g | Emergency Stop
@ Main (PRG) a4 BOOL Bedienfeld Eingang 4/ Panel Input 4
XIS Bedienfeld Eingang 5 / Panel Input 5
= (& Task Configuration )9 BooL gang s/ P v
=
= & MairTask 1 peee FB_OpMode_0 A
) o B
8] Main o M . ,e*"+, B Opode oo .
3¢ PLC_Diagnosis (PLC-Diagnosis) . Bal s BRELGEEREN " xLEfSgarc = —~ PFL
o 0
+ {;E: CPY_System (CPX_System) K SF1 :étarc . K xLEDRe‘s‘Et ::952 X
+ B Measuring_CPX (CPX-CEC-C1-V3) G IC bal varia bIeS SF2 MStop xLEDQL §* PE3 G"‘Qb | . bl
o
# EE) PickandPlace_CPX (CPX-CEC-C1v3) . 573 [EEl—j=Reset XLEDGR= PF4 ' al variables
H b
% ] Pressing_CPX (CPX-CEC-C1V3) H srs [JEEGE-+|=EMG_Stop A =8 - x0: [N .
+-E Sorting_CPX (CPX-CEC-C1-V3) H x06 IENEEH- <16 D xStatusGregii indlightGn H
: %07 =17 . xStatus¥elldfm indLight¥e .
H xErrorSignall EERERx1NQ1 H xsra:uaka:q‘,- indLignzaa B :
H xResetReadyMM %|xResetReadyMur % xBesetModules m xResetModules
-
" xResetReadyModulel YxResetReadyMl!  xDelcrivateModuled - xDeactivateModules
)
. AlwaysTRUE [ERABE—{ResetReadyM) % XEnAugche xEnAutoMM
. . . L
* 2lwaysTRUE [EEER— )ﬂeaetkeﬂdgﬂfﬂ =NextStationFfee f xNextStatlanrEeMM.m
“.xPrucasﬁBusyMM.m— xPY::bcesﬂggﬁy m.mrmghes -"glnltMDdules
0 * LYY PIPES 0
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POU inputs POU outputs’-..,
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FB_SeqNTransport_DI
xEnRuroM [EEIRG— xEnfuto xConvForward G1BF1_Al
xNextStationFreeMM [[ENIG— xNextStationFree xConvBackward = G1EF1_A2 [T
xResetModules [EXEGH— xResetModule xExtendSeperator = G1MBL
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61563 [JEESEl—{xSensorEnd xResetReady [~ xResetReadyMd
TRUE == xActivateModulel
xReadyModsH [[EXTG— xReadyModulel
xActivateModule2
xReadyModule
xActivateModuled
xReadyModuled
xInitModules [[ENISH—{SFCInitc
3 FE_Mod_SM_0
FB Mod SM
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GVL_<module_name>

The ‘GVL_<module_name>’ file shows the mapping between global variables and the PLC
input/output address bits. It also shows the current state (true/false) of the variables.

# Festo_Student.project” - CODESYS - ul X
File Edt View Project Dedarstons Buld Onine Debug Tools Window Help A ¢
= a7 B4 Ar - ¢
== ] ML AN T -
Devices - 0 x Distributing_CPX FB_SeqNTransport_DI @ GVL Distributing x [1] Main -
= ') Festo_student M|  Distributing_CPX.Application.GVL_Distributing
= Distributing_CPX cted] (CPX-CEC-C1-V
2 & isihng SeEX fcomected 3 Expressigh Type Mite  Preparedvelue  Addess  Comment =]
=-B) PLC Logic . .
. 51BG1 BIT WuD(l.D‘ Werkstiick bei Bandanfang f workpiece AT conveyor start
=) RopsaBon el @ s - o/ vorke ’ =
S @s1862 BIT Werkstiick bei Bandmitte / workpiece AT conveyor center
. @ G163 BIT Werkstlick bel Bandende / workpiece AT conveyer end
) Library Manager
ﬁ 2861 BIT %DL4 ' Schieber eingefahren / slide retracted
* [E] FB_Mod_sM (FB) .
] Fo_opvode (r5) @ c62 BIT 1 owns e Schieber ausgefahren / slide extended
- 2863 I %DLE % Magazin leer | magazine em
* FB_SeqMTransport_DI (F8) 4 BT . H w Mag | mag Pty
) v PR} BIT H . D20 % TasterStart/ Start butten
H . -
= ! BIT H - %D2.1 Taster Stop (Offner) /Stop Button (normally closed)
= (@ Task Configuration H =
BIT H - %22 chliisselschalter Auta-Manuell / Key Switch auto-manual
=% MainTask . )
) w BIT N H %D2.3 aster Richten f Reset buttan
in H '
BIT H . D25 ot Aus Schlagtaster | Emergency Sto
€34 PLC_Diagnosis (PLC-Diagnosis) H £ o g ! gency Stop
= H %D2.6  Folgestation belegt/ dwonstreamstation busy
+ 32 cPx_system (CP¥_System) . g
= %D27  Folgestation belegt/ dwonstreamstation busy
# Bl Measuring_CPX (CPX-CEC-C1V3) . H

" @ ci1BF1AL %QX0.0  sBandmotorvorwarts [ Conveyor motor forward
#+-BH) PickandPlace_CPX (CPX-CEC-C1-¥3) H = © / i

) = @ GiBF1_A2 °,QX0.1  *Bandmotorriickwarts / Conveyor motor backkwards
+ [ Pressing_CPYX (CPX-CEC-C1-V3) H .
= @ GiMBL %QXD2  Vereinzler ausfahren / Extend separator
#+-EH] Sorting_CPX (CPY-CEC-C1-V3) H
= @ camBl %QXD4 chieber ausfahren / Btend slide
Gt = %QXL0  wleuchtmelder Start { Start indicator light
. H
G | (0} bal @2 % %QXL1 ¥ Leuchtmelder Reset /Reset indicator light
) - @ e % %QXL2 ¥ Leuchte Q1/ Indicator light Q1
varia bles E @ P %QX13 4 Leuchte Q2 Indicator light Q2
H @ o4 " %QX1.4 Station frei / Station free
H .
* @ indLightGn ! % %QXL5 2  Ampel griin findicator lights green
+ @ indLightve H %%QXL§"  Ampel gelb/ indicatorlights yellow
= @ indLightrd H %Qip7  Apel rot/ indicator lights red
. -
. @ xResetModules = BOOL " add ress bitaneMudule resetten / Reset all Moduls
= @ ResetResdyMod 2 BOOL odule 1istin reset Position / Modul 11s inreset posisition

+ @ xResetReadyMod] BOOL
= @ xResetReadyMads. BOOL
@ xEnautoMM = BOOL
] xDEactwateMnd\E BOOL
2@ xProcessBusyMY  BOOL
W xResetReadyM]  BoOL
XNextStationFrae... BOOL
# weacybodsis  BooL
@ xstartModule3M  BOOL
@ xnitModules BOOL
@ AlvaysTRUES  BOOL
_AIv.'aysFALS.E. BOOL FALSE X Immer false / Always false
@ Errorsigngt BOOL _-'Va r|ab|e Error Signal 1/ Error signal 1
] k_rrorSig.ns\z BOOL Error Signal 2/ Errer signal 2
] xEn‘g.r?maB BOOL State Error Signal 3 / Error signal 3
5 Devices | [} POUs K
[E Messages - Total 0 error(s), 0 warning(s), 5 messaqs(s)] [@ Watch 1 ]@ Brsakpmms]

Module 2 istin reset Position / Modul 2is in reset posisition

Module 3 istinreset Position / Modul 3 is in reset posisition
Automatikmodus aktiv / Automode activated

Station arbeitet/ Stationis busy
Modul SeqTransport ist fertig / Modul SeqTransport is ready
Nachste Station ist frei / Next Station is free

Modulist fertig / Modul is ready

Modul starten { Start modul

Moduel auf Inischritt setzten / Set moduls to init step
Immer true / Alviays true

Device user: Anonymous Lastbuid: € 0 0 Precompile: Program loaded Program unchanged Project user: (nobody) [



