KREO HMI TUTORIAL
Integration with Codesys softPLC

Tutorial dedicated to the tag database sharing between KREO
runtime and the Codesys 3.5runtime
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Infroduction

KREO supports the CODESYS driver. Communication is managed in two
different modes and two different drivers based on the application

configuration:

1. CODESYS INTEGRATED SOFT PLC (the driver to communicate with the
CODESYS soft-plc, both for embedded HMI or PC based device running

PC Control Win V3).

Info Parameters
Project file

Symbol configuration file

Profile

Enable automatic import /]

Last import symbols
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2. CODESYS SOFT PLC DRIVER FOR GENERIC PLC BASED ON CODESYS
RUNTIME (the driver dedicated to PLC based on codesys run time or a PC
with CODESYS RTE on board).

Crew - .'elect device

Allen Bradley
Ethemnet 1P (CompactlLogix series)
Ethemet/ P (ControlLogix series)
Ethemet/1.’ (Micro800 series)
Ethemnet/IF (MicrolLogix series)
Beckoff
TwinCAT AD.’ protocol
ESA
Codesys SoftPLC (for generic PLC)
OPC UA client
SoftMotion protocol (TCP)
Straton SoftPLC
Web server
Fatek
FB series
Modbus
Master protocol (TCP)
Slave protocol {TCP)
Omron
Ethemnet/IP (NJ-NX series)
FINS protocol (TCP)
FINS protocol (UDP)
Schneider
M series PLC Codesys based
Maodhbhis Master nrotocal (TCPY

The only difference between the 2 drivers is in the definition of the
communication parameters:

The first one requires you to define the PROJECT- File, XML-SymbolicFile and
the PROFILE TYPE of the CODESYS project.

The second one has generic parameter settings that depends on the different
types of CODESYS 2.x, 3.x plc/RTE.
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Info Parameters
Device properties

[ ] Is offscan [ ] Disable Optimization

User Address Field Format Default

Address prefix

Device parameters

Download Name Value Format

Instance ESA_Codesys Connection

Interface Type Arti V2
Device Tcp/lp {Level 4): TCPAIP Level 4

Port

TargetiD

Motorola byteorder
Motorola

Gateway

Gateway address
Gateway port
Gateway password
NolLogin

Buffersize
Precheckldentity

& RE O O RERE RE RS
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Notel:
The codesys runtime preinstalled in the ESA embedded devices is based on
CODESYS 3.55P6P7 profile.

CODESYS editor customization

Before starting the project you need to configure the CODESYS editor with
some ESA files that will allow you to use libraries and configure typical ESA
devices.

From the ESA website you can download the below files:

B 52 Automation downlead X+

& C o

<
(0]

esa-automation.com,

Welcome, customer.care@esa-automation.com

ADD-ONS/DRIVERS, LIBRARIES/TOOLS, SW VERSIONS, SERVICE PACKS & UPDATES

For downloads of other software (VTWIN, VTEDS or VTPROG) please send us a request by clicking here

B project Library Archive | copEsys

L] ESA GODESYS library CODESYS
EW100AB
EW100AC
EW600 I/O

] CODESYS setup 3.5 SP6 Patch 7 CODESYS
EW100AB
EW100AC

e Project Library Archive: archive project to be opened on your PC. This

will install the ESA system libraries.
e Codesys setup 3.5sp6 Patch7: CODESYS editor setup.
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How to do:
1) Let’s suppose you have a CODESYS project with different types of tags
(single and structure) in the different sections of the project:

# testVISU.project - CODESYS

File Edit View Project Dedarations Build Ornline Debug Toolzs Window Help

BeH &I b B2 X [ ehab| A%t R TE 08 | & |
Devices - o X m Library Manager ]/ij Symbol Configuration ]“ GVL 3
=5 testiIsy ~||= 1] prR GLOBAL
=[] Device (CODESYS Contral Win V3) - /¢Poly 1: ARRAV[0..3] OF structl;
— ) 3 Poly 1: structl;
PLCL -
&l ogic ) 4 Poly 2: structi;
= 0 Application - END VAR
@ struct1 (STRUCT)
@ struct2 (STRUCT)
@ cu
m Library Manager
PLC_PRG (PRG)
- Symbol Configuration
= @ Task Configuration
=3 MairTask
H] pLC_PRG
& testVISU project - CODESYS
File Edit WView Project Build ©Online Debug Tools Window Help
BEzE & $Ba X #hilab | 4% %K IR -0 E
Devices - O X m Library Manager rij Symbol Configu
= _@ FesEVISL -||r 1 TYPE structl:
=[] Device (CODESYS Control Win V3) Z|  STROCT
3 i : H
=Bl PLC Logic poincll:INT
4 pointl2:BOOL;

= n Application pointl3:STRING;
@ struct1 (STRUCT) END STRUCT
@1 struct2 (STRUCT) 7| E TeEE
@ cn
m Library Manager
PLC_PRG (PRG) e
- Symbol Configuration
= Task Configuration
=¥ MainTask
& PLC_PRG

i

&

W00 -
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® testVISU.project - CODESYS

File Edit View Project Build Online Debug Tools Window Help

S E & % B X [dh 4 ab | A% R B - [ 6
Devices >~ 0 X m Library Manager rij Symbal Confige
- _@ fasflTSES - 1 t['YPE structa:
=[] pevice (coDESYS Contral Win v3) = %  STROCT
= @l] PLC Logic 3 point2l :REAL;
o Apolicats 4 point22:DINT;
= ication
pp 5 point23:STRING;
¥ struct1 (STRUCT) |  ED sTRUCT
Og struct2 {STF‘.UCT} 7 END_T-_'I'.-PE
@ o
m Library Manager
PLC_PRG (PRG)
i H Symbol Configuration
= @ Task Configuration
=58 MairTask
H] PLC_PRG
@ testVISU.project - CODESYS
File Edit WView Project Build Online Debug Tools Window Help
B HEI S o o % BE X 4 ab| 6% % % B2t 55| o
Devices - oM m Library Manager r- 8  Symbol Configuration rﬁ
- _@ fasfVISL - 1 FROGRAM FLC FRG
= [l Device (CODESYS Control Win v3) = = VAR
= i 3 pippo: INT;
PLC Logic
E[I o . 4 start: BOOL;
= u Application - i UINT:
“¢ struct1 (STRUCT) 6 scale: ARRAY [0..1¢] OF REAL:
@ struct2 (STRUCT) 7 sec2: ARRAY [0..ld] OF REAL:
“ GVL =] END VAR

m Library Manager
PLC_PRG (PRG)
B8 Symbol Configuration
= @ Task Configuration
= @ MainTask
& FLC_PRG

2) Inthe SYMBOL CONFIGURATION components select the tags that need

to be imported into the KREO project.
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CODESYS creates an .XML file in the project folder (via the build
command>>GENERATE CODE or after a simple project download).

# testVISU.project” - CODESYS

File Edit Wiew Project Build Online Debug Tools Window Help

SeEl&lv R gy | o8 =
Devices + o X i Library Manager "2 Symbol Configuration x | g G\L PLC_PRG P2 structt [ Device @ stuct2
=G testisy = View - EZ, Settings -
= [ Device (CODESYS Contrl Win v3) Changed symbol configuration will be transferred with the next download or anline change
Elﬂ %;_C:f;mtm Symbols AccessRights  Maximal  Attribute  Type Members  Comment
¢ struct1 (STRUCT) #-[[][5] constants
Y# struct? (STRUCT) E GVL
@ on # Poly_1 £ £ struct1 Poly_1: ARRAY[0..9] OF struct1;
i) Library Manager # Poly_2 £ £ struct2
PLC_PRG (PRG) +-[7] [§] 1oConfig_Globals
™2 Symbol Canfiguration = PLC_PRG
= (@ Task Configuration #i ks " UINT
= ¢ MainTask # pippo iy ™ INT
&] pLC_PRG £ £ ARRAY [0..16] OF REAL
- £ £ ARRAY [0..16] OF REAL
# start "y i BOOL
#-[7] {} BPLog
#-[7] {} IecVarAccessLibrary
#[C] {} _35_LICENSE

3) From the tags section of KREO import the XML file created by CODESYS.

m Import file selection...

T~ » Questo PC » Disco locale (C) » Sauro » temp v 4] Cerca intemp

Organizza ~ MNuova cartella == ~ [H 9
= Questo PC | MNome Deta Tipo Din

[ Desktop demo_struct Cartella di file

|£ Documenti FPLUS_UHM Cartella di file

* Download 1= testVISU.Device Application.xml Documento XML

& Immagini

J! Musica

J Oggetti 3D

B video

‘i Disco locale (C:)
= CCS (\WTSHARE'
=x software (\itfsp
= Uts (ITSHAREY
=g hw (WTSHARE\

Il (A ITSHARE]
13,(\\,,,],(,"‘ 5

Nome file: | testVISU.Device.Application.xml V| Codesys (“xml) hd
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4) The tags are imported to KREO and can be used in the project.

Import tags

Tags to import

Name

L
Name Folder TagType AddressType Description
e B S - —
W] Application.GVL.Poly_2 Structure Device
Application.PLC_PRG.i Unsignedinteger Device
W] Application.PLC_PRG.pippo Integer
Application.PLC_PRG scale Real
W] Application.PLC_PRG.sec2 Real
Application.PLC_PRG .start Boolean

’ Select all ‘ | Unselectall | Device Codesys SoftPLC N Option Override if object already exists

5) In the download procedure of the KREO+CODESYS SOFT-PLC projects
(embedded in the HMI-ESA) you can choose whether to transfer the 2
projects separately, each with their respective editors, in 2 distinct
operations or in a single KREO operation.
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In the download procedure it is necessary to select UPDATE CODESYS FILES:

/] Update Codesys file
] Compile codesys project

[] Load external files

Note2: In developing the KREO project you can use the automatic import of
tags but be careful that this does not lead to unwanted imports of codesys-tags
in the KREO project.

It is therefore recommended to disable it in the case of a more controlled
import operation.

Info Parameters
Project file
Symbol configuration file

Profile

Enable automatic import [_]
Last import symbols 06/07/2021 17:57:51

Import Tags
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Note3: In CODESYS it is recommended to enable the 3 options desplayed

below (right click on Application >> Properties) to keep the project and boot-

app syncronized.

® testVIsU project” - CODESYS - x
Fie Edt Vew Project Buld Onine Debug Toos Window Hep
s &l |4 0% 6 - 08 | 95 | (EE
Devices. v % x| % stuz (W3 symbolConfiguaton [g] PLCPRG x [ ([ Devie |4 G0 [fff] UbraryManager [P stuctt -
o e I
=@ evice (CODESYS Control Win v3) S 2 VR [=]
= 8l rcone o pweam
=€) Applcation :
92 struct1 (STRUCT)
2 struct2 (STRUCT)
@ o
) Lirary Manager
Properties - Application [Device: PLC Logic] x
PLC_PRG (PRS) " o o
% Symbol Configuration e Acces 40
=& Task Configuration
= & vanTask Createimplictbootapplication on download
&) pic_pre
Createimplict boot application on Oniine Change
[ Remind boot applicationon project lose
1| pippoi=pippotl;
3
A
1 cancel ooy
1
12
13
14
15
16
Messages ~Totaly O error(s), 2waming(s), 4 messagels) —
Build - [© 0erorts) [© 0 warning(s) [@ 4messagets) || X
Description Project Object Position ~
@ size of global data: 36325 bytes
© Total alocated memory size for code and date: 152736 bytes
© Memory area  contains Data, Input, Output, Memory and Code: sze: 1048576 bytes , highest used address: 152736, largest contiguous memory gap: 835840 bytes (85 %)
ermors, 0 warnings
(B veves [ roe 2
Lastbuld: © 0 @ 0__Precomples ® Current user: (nobody)
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Note4: In KREO project with CODESYS SOFT PLC FOR GENERIC PLC drivers we
have defined that the generic communication parameters are as follows:

Info Parameters
Device properties

] ts offscan [] Disable Optimization

User Address Field Format  Default

Addrass prafix

Device parameters

Download Name Value Format
Instance
interface Type

Device

Tep/p (Level 4): TCP/IP Level 4

Address

Port 0- 85535
TargetiD

Motorola byteorder
Motorola

Gateway

Gateway address
Gateway port

Gateway password

0- 85535

Nologin

Buffersize

Precheckidentity

a-7
- 65535

a-1

In case of projects based on CODESYS 3.x, the communication parameters
involved are those highlighted in red (and not all necessarily).
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Note5: The ADDRESS PREFIX filtering option allows you to import the Codesys
tags and hide the initial part of the name.

So for example, a tag with name Application.GVL.Poly_2 and with ADDRESS
PREFIX = Application. will be imported into KREO with name: GVL. Poly 2.

Note6: The DISABLE OPTIMIZATION parameter may help the user in
identifying wich Tag is causing the communication error.

If we have a situation of one single tag not defined in the plc we could have
??? displayed RT on the complete page even if the others tags are correctly
defined.

This is because the communication protocol optimize the requests by packing
in the frame sent to the plc the max. number of tags.

However, this can affect the communication on all tags in the package in the
event of an error and this does not help the user to identify which tag is
causing the problem.

The DISABLE OPTIMIZATION parameter instead forces a single request for each

tag of the page, slowing down communication with the plc but highlighting
exactly the ??? on the only tags that have a communication error.
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