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CODESYS® V3.5 SP18

Features and Improvements

Including presentation of component updates since the release of
the last Service Pack
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Overview

= |[EC 61131-3 Editors

= Usability Features

= Security Features

= Package Manager

* Project Inspection

= Installer

= CODESYS Professional Developer Edition
= UTF-8 Encoding for Strings

= Constant Generics

= [loT Libraries SL
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IEC 61131-3 Editors

Tnit &4 Add to Watchlist
-
Refactoring 3
- H
E1 Init Step
u S FC UE E1 Add Entry Action Engineering

[A Add Exit Action
Ft  Insert Step-Transition
F4  Insert Step-Transition After

& Parallel

B Alternative

%8 |nsert Branch

%8 |nsert Branch Right

= Toggling the active step in online mode

=t Insert Action Association

Mew breakpoint...

Toggle Breakpoint

= ST Editor Improvements .
= Specific display of non-compiled code
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IEC 61131-3 Editors

CFC Engineering
= One-line elements (e.g. inputs, outputs, ...): il
Drag and Drop by clicking on their text % N a-

= Collapsing watch boxes

TON_D TON_O
TON - TON -
xlnpu Qp]  xOut  [ais xinput Qp]  xOut s
' T — [T

= Improved usability for shortened names

=gc_byVersion_1 - =gc_byVersion_1 -
=1 =gc_byVersion_1.1
=123 DED VersionConstants.gc_byVersion_1.123 }— | 123 iz invalid bit access, therefore the namespace will not be hidden and the fext is freafed as 3 string not as 3 vanable |

!

=com test mosquitto.com F

=1 wwwmazillal
=1234 — testmozilla. 1234 |-

Myword My\word
=1 My\word. 1

;

=VariablelnAGVL - =VariablelnAGVL -

=1 I— =VariablelnAGVL.1 —

=63 - =VariablelnAGVL.63 —

=£4 — GVL VaniablelnAGVL 64 — I &4 iz invalid bif sccess. thersfore the namaspace will not be hidden and the fext is frasfed 35 5 string not 55 3 vaniable |
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Usability Features

Searching in the device logger
= Search for matching message texts
= Navigation functions and highlighting

Engineering

-
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Engineering

et g | =]t s e TR v g e e
]Cumponents - F @ L Mo |@1|E 0| 182 (D0 |network L o | Picog - Ourctme | E &
everity Tirme Stamp Description Component
L] 09,02,2022 16:54:00.033 Mo certificate for the OPC UA server available, CmpOPCUAServer
L] 09.02,2022 16:53:59,867 Metwork interface BlkDrvTop at router 4 registered CmpRouter
L] 09.02.2022 16:53:59.867 Local network address: 1569.254.41.31 CmpBlkDrvTop
L] 09.02,2022 16:53:59.862 Local address (BlkDrvshm) set to 1 CmpBIkDrvShm
L] 09.02,2022 16:53:59,862 Metwork interface BlkDrvShm at router 3 reqgistered CmpRouter
i 03.02,2022 16:53:59.859 Read connection settings. .. CmpRedundancyConnection]
L] 09.02,2022 16:53:59.559 Debug Messages not activated CmpRedundancy
i) 09.02.2022 16:53:59.652 4 channels available, each of the size 100000 Bytes CmpChannelServer
L] 09,02,2022 16:53:59.651 Running as network dient CmpChannelMgr
L] 09,02,2022 16:53:59.651 Running as network server CmpChannelMagr
L] 09.02.2022 16:53:59.651 Metwork interface ether 2 at router 2 registered CmpRouter
L] 09.02,2022 16:53:59.651 Metwork interface: 169,254.41.31, subnetmask 255.255.0.0 CmpBlkDrvUdp
L] 09.02,2022 16:53:59.651 Metwaork interface ether 1 at router 1 registered CmpRouter
L] 03.02.2022 16:53:59.651 Metwork interface: 192, 168,56, 1, subnetmask 255.255.255.0 CmpBlkDrvUdp
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Usability

Select Device >

Usability improvements

Select the Network Path to the Controller

= Device Communication Editor P el Prrame [ santetor
= New checkbox: show filtered devices directly from the T
scan dialog 1P-Address
= Update non-matching device description directly from Port
the scan:

Doubleclick on grayed device:

- Quick exchange e.g. from “CODESYS Control -

Win” to “CODESYS Control Winx64” S

Select Device *
Select the Network Path to the Controller
U —— Device Address: i
CODESYS " .: -
" License subscriptions 7 R -
types'4096" with id="0000 0001" in version="3.5.18.0'7 ipported
Automatic renewal of license subscriptions for products oam v
without user interaction
Cancel
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Usability improvements

= Refactoring option 1: Click and rename

¥0k := myString

tring.len() = 45 AND STE.Rur

& Cut
Copy
Paste
> Delete
Select All
Browse 3
Advanced 3
3 Input Assistant...
Refactoring * §={ FRename 'myString'...

= Refactoring option 2: Rename and click

o

m I-IewString.IsRTalid{:l AND THEN myString.len{) = 45 AND 5TR.RuneCount (my5String) =

Rename 'my5tring’ to 'myMNewString'
Declare variable

@  Declare local variable "myMewString @ [NT:"

-
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Engineering
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Security Features

-
—H
Cert|f| cate Han d | | Nn g Properties - Application [Device: PLC Logic] et Engineering
u Support the runtlme Optlon ”Slgn Only“ Common  Information Boot Application  Security  Application Build Options 7.4 | *

= |Improve encrypted download

Protection: |yRisgKe=lgsjle-=1i= e

i~ (Mo encryption
~ |Simple encryption
Encryption with license management
0 Encryption with certificates
Sign with certificate

Firm code

CODESYS Group | We software Automation.



Security Features

Enhanced security thanks to integrated web browser based on MS Edge

B StartPage x

&3 CODESYS V3.5 SP18

Basic operations Latest news

g New Project...
(& Open Project...
[i‘] Open Project from PLC...

Recent projects

(& Untitled4

(= fridge_controller_timing_UA_SP18
(& fridge_controller_timing_UA

(& UC2016_Further_Features

(& Untitled3

(& Untitled2

(& RS_Test

(@ Untitled1

(= Robotics_Simple_RIV2020

Information about the security vulnerabilities CVE-
2021-44228 and CVE-2021-45046 in Log4j

Close page after projectload
[ show page on startup
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Security Features

Multi-Client (read-only mode):

Read-only access to already logged-in applications on one and the same controller
=>» Watch the application in online mode
=>» Write operation, start/stop not possible

ﬂj Device X
| Communication Settings Scan Network || Gateway - | Device -
Applications

Backup and Restore

Files —— . . .

Gateway
Lag
Gateway-1 w | |[ouu1] (active) CODESYS x
PLC Settings IP-Address: Device Name:
localhost WAGNERRNE
PLC Shell Port: Operation aborted, the application is in read-only mode
P | copesys P - theapp ¥ mode.

Users and Groups

Aloginis currently not possible, The user ‘admin’ is already

Access Rights logged in from hast "WAGMERRNE.in.3s-software.com’ via
‘CODESYS". E

Symbol Rights o . .
However, a login in read-only mode is available.

Licensed Software Metrics Do you want to log inin read-only mode?

IEC Objects

Nein

Task Deployment
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Package Manager

= Replaced by CODESYS Installer in standard CODESYS mstallatlons as of SP18
= Native Deployment Server connection Build  Online  Debug oLl Gikdsl2
= Automatic reference resolution
= Requires CODESYS Installer 1.2.0 or higher

= Package Manager still available and maintained
for customer-specific CODESYS versions / derivatives

| | irence Renncitnne

= Performance Improvements
= Up to 30% faster package decompression
= Up to 40% faster library installation
= Pre-calculation of checksums
= Up to 50% faster installation
= Requires package optimization
= Supported with SP18 and later
= Compatible with SP17 and older
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Engineering

Package Manager

-
I WWUYLOTO RNCUW Uanivy TNV VawvLLveLe oo -' H
U S e r i n t e rfaC e i m r O Ve m e n ts @ CODESYS RISC Front End 4.0.0.0 02.02.2022 No lice E—
p @9 CODESYS SAE 11939 4.0.0.0 02.02.2022 No lice
. . g . - CODESYS Safety Support 4.0.0.0 02.02.2022 No fice
= |Improved presentation of modifications @ covess sarpting 4000 020202 Mok
. . @ CODESYS Security Aﬁlt 1.2.1.0 02.02.2022 No lice
= Detailed messages for unresolved dependencies B covesrs sercos w000 20222 Noke
@ copesys srFC [ Installed Store Package |  4,1.0.0 02.02.2022 No lice
+ CODESYSSWN 4.3.0.0 03.02.2022 Licens
9 installat et | . & Installat Target Ve @ copesys Target Settings Export 4.0.0.0 02.02.2022 No lice
| @ CODESYS Test Manager for Automation Platform 4.3.1.0 02.02.2022 Search
| CODESYS SVN [4.2.6.0] — | CODESYS SVN [4.2.6.0] @ CODESYS Trace 4.0.0.0 02.02.2022 No ice
| Omeormore componants inthis package will madify existing versions. Please ¥ Oneormore compaonentsinthis packagewill modify existing versions, Pleaseselectall... Jomm.. .. -
select all theversions whichshouldbeupgraded by this package, | whichshould beupgraded by this package. \,!.J

[ At least one of the selected components cannot be installed,
H Al currently installed versions are too old.
! ] Please go back to the last page and ada; election there or cancel the

SP17 and before

! ] Component 'Pluglns' requires the following add-on: "CODESYS Scripting’, minimum version 4.0.0.0

SP18

setul

Cancel < Back Cancel < Back

9 instalation - 3d Party Software Licenses x

CODESYS Automation Server Connector [1.21.0.0]
Lieense everview of the used 3rd party comparerts D

= Third-party licenses displayed
" Package content Automation Server Comestor oD

Created: 25102021

[ N ew Wi Z ard pag e (Indivect depeadencies are given via the +» symbol.)

(CODESYS Component (plugin | Used 3rd-Party [Platforms|  Description & || Delivery | Licenses| Extra License UF
‘e if applicable) c t c . & Requirement:
R I . Linkage
elease notes pen dir g CODESYS Development System
|AutomationServerConnector.plugin] Newtonsoft.Json| High-performance  |GAC  [MIT  [[Provide
1301 TSON Library |license || Copyright'l

Seralizer D y v
for NET liking)

< >

Cancel Back Next
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Project Inspection Improvements

= New wizard concept

= |Immediate hint if the project is not suitable for the installation

= Wizard pages with detailed information
= Only project-relevant content
= Optional add-on proposals
= Analysis while editing

Project Inspection - Overview = [m] X

Project Inspection

The project has been saved with CODESYS V3.5 SP17 Patch 3 and contains data which cannot be
loaded with this version.

(® Use another installation
There areavesdy instaliations on your oo

O Install or update the add-ons in this installation

2 supplemented by the missing componerns

(O Download and setup a new installation
We createan instaliztion on your computarwith 3k necesss

O Continue with this version

Cancel <] Next >

» Required add-ons reported in the message view .

= Status bar indication
= Automatic installation workflow

Project Inspection
BExtending the currentinstallation by the following add-ons.

Required Add-On Status
CODESYS CFC, 4000 Missin g
CODESYS LD/FBD, 4.0.00 Missing

Required AddOns  ~ ||@ Oerror(s) | @ Owarning(s) | 2 meglhge(s) | X ¥

or{s), O ing(s), 2 message(s v‘!x'

J

Description
€ 'CODESYS RISC Front End' was added to list.
€ 'CODESYS SoftMotion' was added to list.

Project Object Position
Carmina Burana Burana_Device
Carmina Burana Burana_Device

Lastbuid: € 0 & 0 Precompile o/ e 2 missing add-on(s) Project user: (nobody)

Q

Optional Add-On Status
[] CODESYS Automation Server Connector, 1.21.0.0 Optional
Required Add-ons i a X [ CODESYS UML, 4.2.2.0 Optional
The project requires add-ons that are currently not installed. Please select
an appropriate version and install them. o
Cancel | <Back | I Finish
Add-on Version
M @ CcoDESYSRISC Front End 4.0.0.0
@ CODESYS SoftMotion 4.10.0.0

-
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Engineering
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Engineering

Insta”er |mprovements ® CODESYS Installer .

Installations -

- H
CODESYS 3.5 SP17 (64 bit) CODESYS 3.5 SP17 (64 bit)

= Viewer mode
= No admin rights required
= No modifications possible
= Elevation on demand

Start Change Start Change 1

Copyright © 2022 CODESYS Development GmbH About Read-Only Mode (Restart as Administrator)

.  Addnstlaion
- Bulk update for add_ons C:(.):[;I;_SY.SHSj-.eSSP17(64bitJPalch2
= Multiple selection
= |ndividual version selection
= Bulk installation

Default

C:\Program Files\CODESYS 3.5.17.20\CODESYS\AdditionalFolders\Default Browse

Channel for Setups
Releases

Releases

Check for Updates Update Selected Select All Install File Export Config Import Config
stalle Browse Updates

It CODESYS Modbus 4.0 0 &t CODESYS LD/FBD

[ =t CODESYS Visualization Support 4.0 G Version: 41.0 Install

It CODESYS PROFINET

[] =% CODESYS LD/FBD 4.00.0 +4.1.0.0 Vendor: CODESYS GmbH
Copyright: Copyright (c) 2017-2022 CODESYS Development

W1 B CANCCVE Cafhdntinn —

Copyright ® 2022 CODESYS Development GmbH About
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Engineering

Installer Improvements [ comma =

Installations

-iH

|
= -
x

& Confirmation Required

CODESYS 3.5 SP17 (64 bit)

= Installation repair function | paehs B ek e ergnerog
u C O m p I ete u n i n Stal | ati O n Of th e S etu p | Default Re;::?‘l‘:’?:;ar!ag?:r: Files\CODESYS 3.5.17.30\CODESYS\AdditionalFolders\Default’
. . . - Start Change T Uninstall Createrlnstallat\on (Silent=True, No?ackages:Trua]
= Reinstallation with previously e ot 3 917 64

Location: 'C:\Program Files\CODESYS 3.5.17.30"

CO nfl g u red a-d d _O n S CODESYS 3.5SP17 (64 blt) * Patch g Install Packages (Silent=True, IncludeDependencies=False)

Patch 2 - CODESYS Visualization, Version 4.1.1.0
atc - CODESYS Visualization Suppart, Version 4.0.0.0
i - CODESYS Scripting, Version 4.0.0.0
- CODESYS Trace, Version 4.0.0.0
TestInstallation SP17 - CODESYS Recipes, Version 40.00
- CONFSYS Cammunicratinn Vercinn 4000

= Default handler for package files o s
= Starts CODESYS Installer with a double click ~ eomemsemsmmmons: s
= Selection of a target installation

@ Select Installation *

' Select the installation into which the addon "CSV Utility, 1.0.0.0° should be installed:

CSVUtility.package

[J CODESYS 3.5 SP17 {64 bit) Patch 3 'Default’

[J CODESYS 3.5 SP12 (64 bit) Patch 2 'Default

[J CODESYS 3.5 SP17 (84 bit) Patch 2 ‘Test-Installation SP17

Cancel
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CODESYS Professional Developer Edition: CODESYS Git

Allow fast forward and merge without commit in the Git pull command

Engineering

-
-H

Engineering

= Pulling a branch without local changes on the branch = forward of the local branch
= Remote commits added to the local branch

= No merge commit necessary

— S S
W Standard.project - CODESYS - [m] >
File Edit View Project Build Online Debug Tools Window Help Git Y |

B H 44 04 i+ [ ¥ | Application [Device: PLC Logic] = O _|
Devices ~ 0 X P GitBranches History X - |
= ¢ Standard - (3]
= ‘m Device (CODESYS Control Win V3)
= .@ﬂ PLC Logic Message Author Authored SHAT
= 4% Application Addedvariable ii.  AminKurz  13.01202211:33:10  0eh3659
.m Library Manager Initial Commit Armin Kurz 13.01.2022 11:09:06 17be410
@E| PLC_PRG {PRG)
= .@ Task Configuration
= g8 MainTask (IEC-Taski
T@ PLC_PRG Commit Details
Path Object name  Object type Kind of change
L4 >
5 Devices DPOUs
essages - Total 0 error(s), 0 warning(s), 0 message(s)
B M Total 0 (s). 0 ing(s), 0 (s)
Lastbuild: € 0 £ 0 Precompile o qﬁ Project user: (nobody) @ &  Branch: master

W Standard_Cloned.project - CODESYS — [m} >
File Edit View Project Build Online Debug JTools Window Help Git Y |
=] =& ﬁ A: [ ] Application [Device: PLC Logic] - Dﬁ =
Devices * 1 X History X -
= @3 Standard_Cloned - (3]
= glTJ Device (CODESYS Contr
= ] PLC Logic Message Author Authored SHA1
= o} Application [master | [origin/master | Added variable iiint ArminKurz  13.012022 11:3%:10  0eb3659
m Library Man Initial Commit Armin Kurz 13.01.2022 11:09:06 17be410
#[E] PLC_PRE P
= .@ Task Config
= .g‘; MainTa:
] pLd | 4 Commit Details
SHAL 0eb3659db19116b5b179dfe |Added variable i:int
Author: Armin Kurz <a kurz@codesys. com
Committer: Armin Kurz <a.kurz@codesys.com
Path Object name Object type Kind of chani|
projectdeviceplc_logic\application'plc_prg FLC_PRG POUChject Modified
< >
5% Devices D POUs < ks
[E Messages - Total 0 error(s), 0 warning(s), 0 message(s)
Lastbuild: € 0 % 0 Precompile " qﬁ Project user: (nobody) @ @  Branch: master
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CODESYS Professional Developer Edition: CODESYS Git

Checking server certificates

= For remotely hosted repositories to Git servers (e.g. GitLab, GitHub):

server certificates check recommended

= New default setting of CODESYS Git,
may be deactivated

= Option for allowing self-signed
certificates on Git servers

CFC Editor

& Composer

% Debuaging

i Dedaration Editor

ﬂi Device Description Download
[ Device editor

4] FED, LD and IL editor
I 7 Git Settings
L Help

“ International Settings
m] Libraries

m Library download

& Load and Save

@ Maonitoring

£ PLCopenxML

i_!_ Proxy Settings

i Refactoring

SFC editor

—

€ >

Certificate Handling
[] Always accept certificate

[ Accept self signed certificate

Conce
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Engineering

CODESYS Professional Developer Edition: CODESYS Test Manager

-
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Engineering

IEC Unit Test: Assisted authoring of test cases (Release July 2022)

. . . Devices > 0 X PLC_PRG X
Wizard for test case implementations = .= N o e o
. =-({J Device (CODESYS Contral Win V3 x54) Z| VAR
= Different templates to choose from  =&ecies .
H = Appl-—* Alarm Configuration...
configurable template content | o © Applcation.
Copy @ Axis Group..
= Explanatory comments FE @ Pose & Comisble.
¥ Delete & CNC program.. | Add Unit Test e
¥ Test SP18 project” - - o X Refactoring L4 .@ CHC settings... ﬁ .
;‘:ﬁ;:lgp;: ;:D::«s Build Online Debug Tools Window Help v o . G Communication Add an new IEC unit test POU
BFEES $ B X (AR 9 %3 [T [#4 | Application [Device: PLC Logic] = OF £ o |HE| = g ropel 'les'" B Dats Sources M Name of POU
Devices -2 x PLCPRG '[5] MyunitTestPou x L[] Add Object > | |M\!'UnitTE5tPDU |
) @ E’Eﬁ:’iﬁ(coozsvsc.mwwmv: x64) ali : : This 15 the recommended way & 3 Add Folder...
_ Eggﬂ roptcation : " Edit Object n ) _ Implementation
W Edit Object With... mn. Type Extend TM.Testcase (recommended) -
4 Abort (protected) g e hod WIE
: Login mpre— Addldefaultrn
i 3 Delete application from device Visualization Ma Add implemen{Extend TM BaseMultTest
T8 o 100 :f Add explanatory comments
(£8 Task configuration i
=g MainTask (IEC-Tasks) T )

POU_1

] rou
&) PLc_rre 20/ FUNCTION BLOCK MyUnitTestPOU EXTENDS IM.Testcass
"% SoftMotion General Axis Paol (SoftMotion Ger 21 VAR Tror
2 END VAR
2% VAR OUTPUT
24 END VAR
25 VAR
©  END VAR
100% |&R
1| SUPER~{); // mandatory - don't changs
< >
5 Devices A Pou 100 % |[§
(B messages - Totel 21 error(s), 0 a(s), 1 g¢5)|
Lastbuid: € 0 ® 0  Precompie € ©“ Project user: (nobody) INS Ln1l Coll Ch1 Q@

Optional Attributes

Test Case Mame |Case1 |
Test Case Category || |
Test Case Timeout |0 = ms
Test Case Group
Test Case Group Timeout

Add || Cancel |
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CODESYS Professional Developer Edition: CODESYS Test Manager

IEC Unit Test: Assisted authoring of test cases
Simplified result check: Assertion methods

= TM.Testcase BLSE -
m untime
. =
= TM.BaseMultiTest lhsserzaua A
N IF _0y THEN // stimulate bestes END_ |54 AssertGreater %
. (sum=0) 44 Skambocte beowes i AssertGreaterEqual h
- ai=l; ASSERTICN_ERROR 77 o
3 br=2 . =) Acsertl ess Visualization
4 sum:=a + br %Asserﬁ_essEqual
5 expecteds= 4; ipq AsserthotEqual
c Execute:—rL =F FAILURE_ASSERT EQUAL  TMLASSERTION FRACH
- ELSE EF FAILURE_ASSERT GREATER  7MLASSERTION £RAOS
é N =F FAILURE_ASSERT_GREATEREQUAL  7MLASSERTION ERAOR HSEHERERSROHE
) (1/4) AN tems == w
3
+ IF {expected<>sum ) THEN 1 (sum=0) THEN // stimulate testes
11 iErrorCode:=1; 5 ezl =
- = ai=1; Fieldbus
1z xError:=TRUE; 3 br=2:
12 3Info:=5TRING TO WSTRING(CONCRT ('Expscted’, 4 sumi=a + he
14 CONCAT (INT TO STRING(expected), 5 expectedi= 4:
L5 CONCRT(" got ', INT TO_STRING(sum))}}); £ Execute:=FRLSE; //5i1gnal Test still running
le E LSE - Communication
7 ELSE
17 iErrorCode := 0O; // test succeeded g S/ check result
J‘? xError:=FRALSE; 5 I L3sertEqual (expected, sum) ;I
15 END IF 10
= 11 Execute := TRUE;: /4 mandatory: signal test completed
21 Execute := TRUE: A4 mandatory: signal test completed 12 END IE‘l
22 END IF B
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CODESYS Professional Developer Edition: CODESYS Test Manager

IEC Unit Test: Filter reports for functions of Test Tables

@ TestTableCounter x
Global Information  Tabular Editor

Add Test Case Group

XML View

Add Test Case

Add Test Step

Insert Test Case Group

Engineering

-
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Engineering

Mame

Reset
Step 1: Reset
Step 2! SetPV =0

Step 3: Compare CV =0
Step 4: Release Reset

= Countup by 1 to limit 1
Step 1: Reset
Step 2! SetPV =0
Step 3: Compare CV =0
Step 4: Release Reset
Step 5: Set CU
Step 6: Compare CV =1

+ Count up by 1 to limit 5
+ Count up by 5 to limit 5

Duration

Single
Single
Single
Single
Single

Single
Single
Single
Single
Single
Single
Single

lecUnitTest

H2 > |55

= Examples. IecUnitTest [4.2.3.0]
BasePath : = SREPO.PARENTPATH
e Prepare
ExampleUnitTests

Examples. CounterTestTable n

Summary Details

Overview
Insert Test Case
Date 17.02.2022 15:26
Seript Examples.CounterTestTable (4.2.3.0)
Tester rwagner
. Test settings: Verbose;
IEC Unit Test
Summary
Title: ||53(E|'ﬂl3|EUI'lif|'EStS I ——
) ) Total test 2 Execution 00:00:18.8494433
Device read timeout (ms): |5ggg cases time
Succeeded 2 Pinnad o
i img e Failed 0 scripts
Login retries: |3 Spped 0
Libaries to test: Version information
. Show || Hide
Marme Wersion Company [show || e |

Selected categories (empty means all):

Selected functions {empty means all):

"Reset”

Details

‘ Collapse all H Collapse succeeded ” Expand all || Show parameters ” Hide parameters

+ [-] Examples.CounterTestTable [4.2.3.0] - Succeeded
1. Assignment - BasePath := SREPO. PARENTPATH
2. [-] Prepare - Succeeded
1. Action: CloseProject - Succeeded
2. Action: LoadProject - Succeeded
3. Action: UpdateDevice - Succeeded

3. [-] Run counter test {IEC Unit Test) - Succeeded
Failed to collect POUs and create application(s): Test execution failed: No POUSs to test were found.
1. Action: Create/clear folder for the generated test POUs - Succeeded
2. Action: Collect test tables and testees - Succeeded
3. Action- Generate test POUSs - Succeeded
4. [] Action: Collect POUS to test - Succeeded

Configured ions | Configy

Effectively scheduled tests

Categories

Functions |"RESET"

5. [-] Action: Create Application - Succeeded
Test execution failed: No POUs to test were found.

< >

Save as HTML
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CODESYS Test Manager

Test Script: Screenshot on timeout for ‘Remote Calls’

~ RemoteScript BaseScript X
H2 »rld5

B Examples. BaseScript [0.0]
=) Remate Cal

Disable Screenshots

EY Examples.RemoteScript (remote) [0.0]
(p <Empty Local Call= [newest]

I Remaote Call

Timeout for the remote script {(seconds):

[1

Profile of remote instance:

+ () Remote Call

M Path of remote executable:

Remote executable arguments:

summary Details

Engineering

-
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Engineering

Overview
Date 04.01.2022 14:11
Script TM-506. BaseScript (0.0)
Tester gedier
Test settings: Verbose,

Summary
Totai test cases 4 Exscution time
2 Pinned scripts o
Falled 2
Skipped 0
Version information
Show | Hide
Details

Collapse all Collapse succeeded Expand all Show parameters. Hide parameters.
« (] TM-806 BaseScript [0.0) - Succeeded
1. [-] Enable Screenshots - Succeeded
1. | Action: Enable Screenshots - Succeeded
Enabled screenshots for remote call
2 [-] Remots Call (Timeout 0)

00-00:04.1362854

+ [-) TM-806. RemoteScript (0.0) - Falled
The remote script has not finished after 1,0003362 seconds
.

Options

m Libraries -
& Load and Save

iIF PLCOpen¥ML

i Proxy Settings

Debug

[] Allew screenshots for RemoteCalls exceeding timeout

‘if? Refactoring
SFC editor
L__Eli SmartCoding

j—

p——————

T | TestManager I
-

@ Visualization
8 visualization user management

< >

v bubey b e by

CODESYS
Cancel Ly T |
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CODESYS Professional Developer Edition: CODESYS Test Manager
for Automation Platform o

Refactored Add-on packages
Pre-installation of CODESYS Test Manager now required

Test Manager packages prior to V5.0.0.0 Test Manager packages since V5.0.0.0
CODESYS Test Manager CODESYS Test Manager CODESYS Test Manager CODESYS Test Manager
(CODESYS Store) for Automation Platform (CODESYS Store) for Automation Platform
( N\ ( ) ( N\ ' N\
Test Manager Core Test Manager Core Test Manager Core
- - - - - Activator for Test
( h ( h ( h Drivers of Automation
Platform
Test Drivers Test Drivers Test Drivers L )
(CODESYS Store) (CODESYS Store) (CODESYS Store) i
g J \\ J

Test Drivers
(Automation Platform)

Test Drivers

(Automation Platform)
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CODESYS Professional Developer Edition: CODESYS UML

Class Diagram: Improved display of POU members

= Access methods of properties
= Access modifiers of methods
= Configurable display of variables

Jevices v o X [# MyCD [Device: PLC Logic: Application] X
=3 um-199 -
= (#J Device (CODESYS Control Win V3 x64)
=8 pLC Logic
= £ Application
& My
m Library Manager ;:(,:ro:l'!.sm»
= |E] PLC_PRG (PRG) -

MyPoolFB POOL_FBExtended

=
(i InternaMethode (nternal) MyLIbFB  Standard F_TRIG

| PrivateMethode (private)

Prop STRING {property}
|4 ProtectedMethode (protected) Prop_1 STRING {property)
_=|c1 PublicMethode Prop_2 STRING {property}

= 5} Prop (ntemnal) Prop_3 STRING {property}
[ cet lnt'emalMethodq)
= I3 Prop_1 (private) :;:z’::"”‘:;:)m
(B} Get PublicMethode()
[Ep Set
= J9 Prop_2 (protected)
|ER Get
Ep set

= 39 Prop_3 (internal)

B oo SP17 and before

Options

= Store

T| TestManager

Text editor

(1 Device editor L]
SFC editor

L_=4', SmartCoding

General Statechart Class Diagram

[] skip Refactoring Preview

Show prompt when deleting objects from diagram.

i [um

Hiding variables

<

@ Visualization
@ Visualization styles

8 visualization user management v

[] Hideinternal variables
[] Hide signaturevariables

>

Devices

=5 LML -149
= ﬂj Device (CODESYS Con™NWin V3 x64)
=18 pLC Logic
=-{C} Application
& myco
m Library Manager
=-[£] PLC_PRG (PRG)
F'?ﬂ InternalMethode (internal)
E:ﬁ PrivateMethode (private)
F'?ﬂ ProtectedMethode (protected)
E’:‘ PublicMethode
+ E; Prop (internal)
+ E; Prop_1 (private)
+ E; Prop_2 (protected)
+ E; Prop_3 (internal)

Cance

@ MyCD [Device: PLC Logic: Application] X

==programs=
PLC_PRG

MyPoolFE POOL_FBEExtended
MyLibFE  Standard.F_TRIG

~Prop_3 Set(Prop_3 : STRIMNG)
~Prop_3Get()

+ Prop_1 Get()

+ Prop_1 SetiProp_1: STRING)
~Prop Get(}

# Prop_2 Set{Prop_2 : STRING)
#Prop_2 Get()

~ |nternaliMethode)

- PrivateMethode)

# ProtectedMethode()

+ Publichethod &)

STRIMNG
STRIMNG

STRING

STRIMNG

CODESYS Group | We software Automation.

Engineering

-
-H

Engineering



CODESYS Professional Developer Edition:

True High DPI support

[TRUE] [TRUE]
/ ActShutdown
B [bShutdown] idle
: j ﬁ@l IhPowerUp] >€
)
oMakeCoffe 3 |
y \
(" CreateCoffee
Coffee | [TRUE]
>F—s""d / ActShutdown
. ENTRY / ActEntry
DO / ActDo
| Shutdown
= Shutdown b Pt l;{
.&_ "
[nHeat > 40]
" DO/ActHeat — Hﬁ
Water ‘
( CreateCoffee
PY  Boil | Coffee
- g

CODESYS UML

) BRSO | [bPowerte] . g
] : j /E_i_.
[TRUE] W[TRUE]
/ ActShutdown

gla ]
. _W ‘ [bPowerUp] >€
‘ |
[TRUE] 3
/ ActShutdown nd > 90] C /[Tg#filegeaay
E}'Shutdown ' dsh_umwnl zg 2
§ [nFoam > 20] g

foam | .

g Pour
19— -

f CreateCoffee
‘ Coffee ! fE] (@)

Interpolated 96DPI to 175% display scaling
(example 4K native resolution)

True 175% display scaling
(example for 4K native resolution)
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Engineering

CODESYS Professional Developer Edition: CODESYS SVN

-
-H

Online help for Python script driver
= APl documentation for script driver SVN
= Available with new online help of CODESYS V3.5.18.0

C ® 3s-software.com
sia @150 % Gather [l Excalidraw |Hand-dra.. @ R Kl Confluence B1SCRUM © Haussteverung B Server B GIT BsoM BT svN B2 Usability B Requirement Sepcs [ £ Ner cL Blsiogs @ Henze Mens @ iclo
.g CODESYS Online Help @ Q@Eenglishe [E35.17.0+
v Scripting Engine A Scripting Engine » ScriptSvnintegration (3.5,18.0)

ScriptApplication

ScripthpplicationComposer ScriptSvnintegration

ScriptDeviceDescription
class ScriptSvnintegration. SvnIntegration

ScriptDeviceObject Bases: object
Sapiievice vaiametacs The Interface for CoDeSys SVN. The Svn plugin provides a system instance with the type guid 508296B0-6AB7-41e1-AD87-72BE9AD44533 for this interface.
ScriptDeviceRepository

» ) property Commonservices
ScriptDeviceUserManagement Contains all services which work with local and remote SVN Objects, or are agnostic.

ScriptDriverinfo Return type

ScriptExplicitConnectorObjects SvnCommonServices

ScriptExternalFileObject
property EventServices

ScriptlecLanguageObjectContainer s
Contains all Svn functionality which is bound to a working copy / versioned project.

ScriptimagePoolObject
ScriptLibManObject
ScriptLiveDeviceUserManagement

ScriptObject property ProjectServices
Contains all Svn functionality which is bound to a working copy / versioned project.

Return type
SvnEventServices

ScriptOnline

ScriptProject Return type

ScriptProjects SvnProjectServices

ScriptSubversion property Remoteservices
ScriptSvnAuthenticationRequest Contains all functionality which works against a server.
ScriptSvn hi y Return type

ScriptSvnCommonServices SvnRemoteServices

ScriptSvnCustomizationHooks i
property ulservices

ScriptSvnDatalnterfaces Contains several Ul related services.

ScriptSvnEnums Return type

ScriptSvnEventServices SvnUIServices

ScriptSvnExtension Returns

ScriptSvnintegration system instance with the type guid 21662EFC-3501-4e14-9FC3-F158E38351B2 for this interface.
ScriptSvnProjectServices

property StatusCache
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UTF-8 Support for Strings

= UTF-8 basic information
= Encoding for Unicode
= Characters: variable-length from 1 to 4 Bytes
= ASCII-character set contained
» Relatively compact
= Very common
= JSON
= OPC UA
= XML, HTML mostly encoded in UTF-8
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UTF-8 Support for Strings

= Compiler setting

Project Settings

|ﬁ| Compile options

® Compiler warnings
m Library development
@ Maonitoring
é Page Setup
Security

sFC

& SoftMation
@ Source Download

l Static Analysis Light
8 Users and Groups
@ Visualization
@ Visualization Profile

Compiler Version
Fix version 3.5.18.0

£ The newest available compiler version is used

Settings

[] allow unicode characters foridentifiers
Replace constants

Enablelogging inbreakpoints

I [] UTFS Encoding for STRING I

Compiler Warnings

Maximum number of warnings 100 e

Cance

= With activated setting:

= All STRING literals encoded as UTF-8
= Monitoring: all STRING-Variables decoded as UTF-8
= STRING-Conversion Functions: conversion from and to UTF-8

-
-H

Engineering
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UTF-8 Support for Strings

* Independent from compile options:
= UTF8 STRING literal
= Monitoring attribute for STRING variables
= Unicode character literal of type UDINT
= Monitoring attribute for UDINT
= New escape sequences for Unicode characters: '$u00000045'

FROGEAM FLC FRG PLCPRG X

VAR Device Application.PLC_PRG
Expression Type Value Prepar...
test: STRING; I
@ test STRING 'AdfkA'
charl: UDINT; @ charl UDINT Bl
END VAR
test := UTFe#'BfFi;

1|0 test[ AEA | := UTFa#'Adflr;
charl[  wm | := UCHRR#'w';

3 RETLRN

charl := UCHEE#'®'s
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UTF-8 Support for Strings

» UTF-8 encoding not activated.:
=» New warning for non-ASCII strings

= New static analysis rule ,,suspicious operation on string“
* |ndex access str[2]
= ADR(str)
= Calls to STANDARD string functions with index accesses (all but CONCAT and LEN)

= New STRING library to manipulate UTF-8 Strings
= Concatenation and parsing much faster than with the functions of the STANDARD lib
» Fast iteration of characters (,runes®)
= Safe manipulation of UTF8 string
» Release for users planned for Patch 1
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Constant Generics

* Problem:
= A function block treats arrays of different lengths.

= Possible solutions so far:

= Pass pointer to array and length
= Problem: Consistency

= Pass length and allocate with SysMemAlloc
= Problem: When to free the memory?

= Allocate a maximal array size
= Problem: waste of resources

= All solutions entail problems.

= New solution: Constant Generic
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Constant Generics

= Definition / Syntax:
L 1 Attribute to monitor the property string

FUNCTION BLOCE UTF25tring
VAR GENERIC CONSTANT

;i r - - - = T = -
/ LAPaClEy o ChRe o

TN -;} — Size of the handled string
e o e = Used for checking the FB

VAR INPUT CONSTANT
rlne @ STRNG (acisioe) => Not used during compilation
END VAR
WAER
i : TUDINT:
END VAR
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Constant Generics

= Declaration and usage:

Actually used size during compilation

1| PROGRAM PLC_PRG
2 WAR

3 myString : S5.UTFEString<li0:] :=|{5Value:=T_TTE'-Erl' (ORESSTS 15 weTy «@@l'); M Property Strlng
4 x0k : BOOL:

S END VAR

-
1 ®0k := myString.IsValid() AND THEN myString.Len() = 45 AND STR.RunsCount (myString) = 207 I

Monitoring of the property string

Device.Application.PLC_PRG

Expression Type Yalue Prepar.. Address  Comm..
+ @ myString UTFsstring<100>  |'cOBEsis i verygo ot |
@ x0k BOOL

1 x0kEGRNA := myString.IsValid{) AND THEN myString.Len{) = 45 AND S5SIR.RunsCount(myString) = 20; |RETURN
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CODESYS lloT Libraries

= New library included: Web Socket Client SL

= Advantages of Web Socket connections
= Bi-directional connection to a webserver via the internet

= No client polling necessary due to the bi-directional connection
=> |Less data traffic, fast reaction time

» |ess data overhead
= Communication via standard internet ports 80 and 443 (TLS)

= Features of the Web Socket Client SL library
= Unencrypted connections (ws)
= Encrypted connections (wss, configurable TLS settings)
= Configurable ping interval
= Communication via HTTP Proxy Server
* Fragmented packages

= Released with lloT Libraries SL 1.4.0.0
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CODESYS lloT Libraries

MQTT Client SL: Support of MQTT over Web Socket

Advantages of Web Socket connections

= Communication via standard internet ports 80 and 443 (TLS)
= Support of many internet MQTT brokers

= Publish and subscribe messages over the internet

Features

= Unencrypted connections (ws)

= Encrypted connections (wss, configurable TLS settings)
= Communication via HTTP Proxy servers

Released with lloT Libraries SL 1.5.0.0
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CODESYS lloT Libraries

= MQTT Client SL: Support of MQTT V5

= Advantages of Web Socket connections
» Improved error handling for more robust systems
= Session and message expiry
» Predefined restrictions (maximum QoS, maximum package size...)
= Scalability
» Load balancing via shared subscriptions
» Topic aliases and subscription ids to reduce message size and CPU load
= Greater flexibility
= User properties
» Payload format indicators

= Features
= Support of all MQTT V5.0 features (see next slide for details)
= MQTT V5.0 and V3.1.1 support (switchable via input)

= Release with lloT Libraries SL 1.6.0.0
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CODESYS lloT Libraries

= MQTT Client SL: Supported MQTT V5 features

= Session expiry = User properties

= Message expiry = Maximum packet size

= Reason code on all ACKs = QOptional server feature availability
= Server disconnect = Enhanced authentication

= Payload format and content type = Subscription options

= Request/response = Will delay

= Shared subscriptions = Server keep alive

= Subscription ID = Assigned client ID

= Topic alias = Server reference

= Flow control
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Overview

= CODESYS Control Extension Package

= New Reference Implementation for Embedded Runtimes
= PLCopen Safety Library for SIL2

= Runtime Toolkit — Usage of CmRuntime and AxProtector

= CodeMeter® Support
= Online Communication
= Device User Management
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CODESYS Control Extension Package (1/7)

= Extension of Linux-based SoftPLCs (“SL products”) without runtime toolkit

= QOverview of main use cases
= Use existing C-Code from inside the IEC application
= Use existing API from inside the IEC application (function call)
= Support local/remote 10s from inside the IEC application
= Support retain memory
= Support run/stop switch
= Trigger external event
= Register to application events
= Configure runtime/application (local PLC shell access)

» Release based on SDK SP17 P3
Included free of charge in Linux-based SoftPLC packages in the CODESYS Store
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CODESYS Control Extension Package (2/7)

Use case: Use existing C-Code from inside the IEC application
= Create own runtime component (shared object)
= Uses ,standard” mechanism for externally implemented function
= Can be created with Extension SDK (minimal subset from runtime SDK)
= Can be used with/without ,C-Code Integration® plug-in (transport via IEC library)
= Restrictions:
= NoO access to runtime interfaces
= No direct access to IEC application / variables
= No debugging from CODESYS IDE
= Only C code
= Direct impact on runtime process (no process separation)
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CODESYS Control Extension Package (3/7)

Use case: Use existing API/IO from inside the IEC application
(function call)

= With process separation based on Unix domain sockets
= Client can be any technology (example available in Python / C).

= Extension IEC Library provides base FB to realize external function
call (Extension API).

Performance: < 50us roundtrip per call

= Generic 10 driver based on base FB for simple IOs (loDrvSocketUnix)

= Externallolrv =

=5 ExtensionAPl, 4.3.0.0 (CODESYS Gmbr)
=2 UDSExternalFunction

¥ BASE_HEADER

¥ MSG_TYPE

¢ REQ_CALL

¢ RES_CALL

¢ UD5_STATE

= UDSExternalFunction

Eﬁ AddParameter
[ call
E\} Connect
[y Fa_Exit
E\} GetParameter

B} state

=[] DeviceUnderTest (CODESYS Contral for Linux SL) | Internal EfA-Abbild suche Filter Alle anzeigen |
@_ﬂ i;S::;l;I:mth“ Internal IEC-Objekte ‘Jan:;li . Mapﬁplng .Kanal Adresse Typ
. pplication.PLC_PRG.dwInl @ in1 SERG DWORD
(il sblothelsverwalter Status 4% Application.PLC_PRG.dwIn2 % 2 %Dt DWORD
PLC_PRG (PREG) "% Application, PLC_PRG.dwOut1 %%  outl %GBS DWORD
= (# Taskkonfiguration Information " Application,PLC_PRG.dwOut2 "% otz  %QBT  DWORD
= @ MainTask (IEC-Tasks)
& PLC_PRG
m SocketUnixIOModule (SocketUnixIOModule)
2 SoftMotion General Axis Poal
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CODESYS Control Extension Package (4/7)

Use case: Trigger external event tasks / register to
application events

= Runtime component providing Unix domain sockets
triggering of external event tasks

| & MainTask x||S] PLC_PRG

Configuration

i‘ ﬂ Task Configuration |

Priority ( 0..31 ): |1 | Task group | IEC-Tasks ~

Type

& Bxternal V| External event |MYEVENT1 d

socat - UHIH-ELIEHT:fvarﬁrunfcudeayicuntrulfeventtaahafHTEVEHTl.Smck

= Register to and receive callback for IEC application events
such as application start / stop / exception / reset / exit /
bootappsloaded

Devices v & x| @ MainTasK
=-45) ExternalEventTask ~ || Configuration
= Iﬂ Device (CODESYS Control for Linux SL)
g @9 Ee Priority ( 0..31
=1} Application
m Library Manager Type
[£] PLC_PRG (PRG) Cyclic
= lﬁ Task Configuration
=-§& MainTask (IEC-Task b Cut
&) PLC_PRG Copy
2 SoftMotion General Axis Pool 7 Paste
X Delete B
Properties...
T3 Add Object »
) Add Folder... ‘
7" Edit Object L1
Edit Object With...
Manage external events
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CODESYS Control Extension Package (5/7)

Use case: Support retain memory
= Standard CmpRetain mechanism (nothing SL specific)
» Configuration ,Retains in shared memory*

[CmpApPpP]
RetainType.Applications=InSHM

[CmpRetain]
Retain.SHM.Si1ze=0x1FFFF
Retain.SHM.Name=MyRetainMemory

=» ,Public” shared memory is created and can be used or mounted to file-/devicedriver etc.
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CODESYS Control Extension Package (6/7)

Use case: Support run/stop switch*
* Runtime component providing generic run/stop switch mechanism
= Text file based
/var/opt/codesysextension/runstop.switch

= easy to use, e.g. from command line
= echo ,RUN" > /var/opt/codesysextension/runstop.switch
= echo ,STOP" > /var/opt/codesysextension/runstop.switch

* Not supported on hardware that has ,real” run/stop switch (e.g. PLCnext / PFC etc.)
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CODESYS Control Extension Package (7/7)

Use case: Support PLC Shell

= Runtime component providing access to runtime PLC Shell
= Based on Unix domain sockets

= Anonymous user must be activated in User Management settings

= Example command line:
socat - UNIX-CLIENT:/var/run/codesyscontrol/plcshell.sock
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Reference Implementation for Embedded Runtimes

STM32H753I-EVAL (Cortex M7 480MHz)

Reference implementation valid for the whole board family

Environment: STMCube IDE (free)

Binary for demo purposes available

Implemented Features

Timer Scheduler with FreeRTOS

Hardware breakpoints and exception handling

Flash driver for IEC application

Lightweight IP stack (LwIP) for CODESYS communication
COM / USB driver supported

Pending

Target Visu Light / Embedded
SysEthernet implementation
CAN driver
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PLCopen Safety Library for SIL2

= PLCopen specification version 2.01
= Usable in CODESYS Safety SIL2 applications

= Implemented function blocks
= SF_Egivalent
= SF_Antivalent
= SF _EmergencyStop
= SF EDM
= SF_ResetButton
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Runtime Toolkit — Usage of CmRuntime and AxProtector

= Up to SP18
= Use of CmEmbedded very complex for device manufacturers
= Providing a secure serial number on the target
* FMEA to safeguard the runtime system (encryption/signing)

= As of SP18:

= CmRuntime can be used under Windows and Linux (inclusive UFC support).
= SmartBind mechanism provides the secure serial number.

= Usage of the AxProtectors for Linux platforms!
= Protection via AxProtector for runtime implementation of device manufacturers pending

= Description of the usage of CmRuntime and AxProtector for device manufacturers available in
the Runtime System Online Help (Access to Customer portal required)
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CodeMeter® Support — network licenses

= Configuration of CmRuntime as a license server
= Default IP Port 22350 must not be changed! —_ #8 CodeMeter WebAdmin

Dashboard  Container v  License Monitoring v Diagnosis v [EesIilsEll-IEN Info

= Configuration of the license server in

tW O d I ffe r e n t W a.yS : Server Access License Access Permissions License Transfer Configuration
= Additional entry in server search list: [ Network Server

CodeMeter WebAdmin © Enable
SYSTEMS Network Port: 22350

—CmWAN Server
® Disable
O Enable

Server Search List Proxy WebAdmin Backup

Server Search List
1. 192.168.100.60 00

2. Automatic server search (255.255.255.255) [+] Apply Restore Defaults

6 add new Server

Restore Defaults

= Entry in the cfg-File of the runtime system:

[CmpCodeMeter]
LicenseServer.1=192.168.100.60
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CodeMeter® Support — Unit counter licenses

New license type: UnitCount license

Use case: Pay per use

Decrementing the license counter with every access to the license

New interface functions to use UnitCount licenses:

= Function to get the current value of the license unit counter:
RTS RESULT CDECL CodeMGetUnitCounter (RTS HANDLE hCodeMeter, RTS UI32 *pulUnitCount)

= Function to decrement unit count value with the specified decrement:
RTS RESULT CDECL CodeMDecrementUnitCounter (RTS HANDLE hCodeMeter, RTS UI32 ulUnitCount)
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CodeMeter® Support — IEC-application performance licenses
(pending)
* Licensing of SoftPLCs (“SL runtimes”) by so called ,,performance licenses*

= Limitation of the IEC application issues by performance licenses:
= Number of IEC tasks
= |EC code size

* License feature map provides performance licenses:
= Number of IEC tasks: ProductCode=5000, Number of IEC tasks=FeatureMap
» |EC code size: ProductCode=5001, Codesize=FeatureMap * 1MB

Notes:

= No implicitly generated tasks or code considered in these limits!
(Only application developer code considered)

= |EC code size / IEC tasks globally limited!
(Calculation over the complete IEC applications on the target)
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Runtime

CodeMeter® Support — IEC application performance licenses

= CODESYS editor: Checking the license limits in the device dialog
* Runtime full license available:

[#] CoDESYSControl_Win_1 x

Communication Setings [ Read current metrics from device
| | | |
) Metric Value in Project Max. allowed by License Value on Device Usage on Device

Applications )

=+ I} Size of User Code 1.736 Byte unlimited 0
Backup and Restore © application 1.736Byte

= $% Number of Tasks 3 unlimited 0
Files £} Application 3

= @ Variables used in visualizations 0 Variables not yet supported not yet supported
Log ¥ Application nfa not yet supported
PLC Settings
PLC Shell

Users and Groups

Access Rights

Symbol Rights

| Licensed Software Metrics

= Performance license available:

[ coDEsYSControl_Win_1 x

Communication Settings I Read current metrics from device ﬁ

Metric Value in Project Max. allowed by License Value on Device Usage on Device
Applications )
=- I} size of User Code 1.736 Byte 1.048.576 Byte 0
Backup and Restore £ Application 1,736 Byte
= % Number of Tasks 3 1 0
Files & Application 3
= & variables used in visualizations 0 Variables not yet supported not yet supported
Log ¢ Application nfa not yet supported
PLC Settings
PLC Shell

Users and Groups

Access Rights

Symbol Rights

Licensed Software Metrics
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CodeMeter® Support — Generic SoftPLC license check

= Up to SP18:
Specific license check in every SoftPLC (“SL runtime”)

= As of SP18:
Generic checks by the component manager

=» Cyclic license check / error handling now identical for all SoftPLCs
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Online communication —asynchronous execution

= Asynchronous execution of all online service now activated by default
= Prerequisite:

* CmpAsyncMgr must be available on the runtime system!
= Advantages:

= No time limitation for long running online services (reset, download, etc.)
= No communication timeout limit

= No blocking of the complete communication by unhandled exceptions in Layer 7 services
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Device User Management — Access from IEC application

CmpUserMgr.library:

New interface functions to edit the users, groups and rights
New parameter hUser: first parameter at all interface functions!

=>» Access to user management only after first login per UserMgrLogin() API
Newly available interface functions:

UserMgrChangeMyPassword

UserMgrGetFirstUser, UserMgrGetNextUser
UserMgrGetFirstGroup, UserMgrGetNextGroup

UserMgrGetFristGroupMember,

UserMgrGetNextGroupMember

UserMgrAddUser, UserMgrRemoveUser

UserMgrSetCredentials
UserMgrSetProperty

UserMgrAddGroup, UserMgrRemoveGroup
UserMgrAddUserToGroup, UserMgrRemoveUserFromGroup

UserMgrGetFirstObject, UserMgrGetNextObject

UserMgrObjectGetFirstChild,
UserMgrObjectGetFirstGroup,
UserMgrObjectGetGroupRights
UserMgrObjectGetName

UserMgrObjectGetNextChild
UserMgrObjectGetNextGroup

UserMgrObjectAddGroup, UserMgrObjectRemoveGroup

UserMgrObjectSetGroupRights,

UserMgrObjectSetGroupDeniedRights,

UserMgrObjectClearRights
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Visualization

Overview

Moveable Dialogs

XYChart

Trend

Further Features and Improvements
CODESYS Web View (free Android App)
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Visualization

Moveable Dialogs

= With activated overlay mode: Visualization now movable
= Movable areas:
= Background areas

= Element “Invisible Input” with set option “Used as pointing area”

= Last opening position: Stored for each client and for each specific dialog
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Visualization

XY Chart

= Show localized texts instead of numbers for the axis labeling

= \ia variable Extended variables
o Direcﬂy via test list Iﬁ-xis variable | PLC_PRG. AxisX I
] EX am p | e: Extended display parameters
. Display ruler Display numbers
[} | mn,
" AXISXWSTLNumberReplace T Months ’ [ ] Extra space on x-axis Display of minimum number Visualization
= "Months" is the name of the text list Display of maximum number
Axes overlapin origin Display of numbers inthe middle
Months X [] overwrite numbers

I Default Misc Eng Number rotation angle Rotation aligned to mark.

! January Januar January ITExts for numbers replacing lﬁ'

2 February Februar February

3 March Marz March 5000 - ‘

4 April April April ] :

5 May Mai May Excellent

& June Juni June ]

. Good.|

7 July Juli July ]

8 August August August Medium .

9 September  September September ]

10 October Oktober Cctober Low-:

11 Movember Movember  November Bad ]

12 December Dezember  December
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Visualization

Trend

. . E;l Trend Wizard — O 4
= Scrolling/zooming by touch supported
Attached Control Element  Location Type of Elernent to Insert Instance Mame
. . . P . . Date range selector _+ below i Date Range Picker Trend1DateRangeSelector
= Trend recording: Simplified configuration R shore s (DTime RangeFicker  Trand ekt
legend ‘Azbove, right side mLegend Trend 1Legend
&3 SpeedTrend X Zoom/Pan -+ right Grouped oontrolsl
= SpeedTrend Record Settings
mm PLC_PRG.hugo IE:; Record by time interval I o pe—
= PLC_PRG.otto (0) Record depending antask nee
S Visualization
Time interval: 100 ms w

Task priority (0..31):

Commen settings

Record condition |

Resolution ms w

Trend storage

Maximum number of variables 10

Store every N milliseconds 1000

Limit
(O Mo limit

(O Maximum number of records 0

A || 4

(@ Maximum storage size 16 MB hd
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Visualization

Further features and improvements

= New OnValueChanged event in element properties
=» Reaction on changed values

= Set maximum number of visualization clients

= New message in the visualization manager Gentsetings
(Advanced SettlngS) Maximum number of visualization clients |1IZI

= Target-specific device description, e.g.:
<ts:setting name="maximum number of visualization clients" type="integer" access="readonly">
<ts:value>3</ts:value>
</ts:setting>

= TabControl: Dynamic visibility for tabs by IEC variable

= Display of full date /time including time zone / offset in visualization or UTC

= New format specifier Z (f.e. +02:00 is displayed) or VisuElems.Visu_DateTime.DisplayUTC :=
TRUE;

= WebVisu/Remote Target Visu: Automatic release of a tapped variable in case of lost
connection to the client
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Visualization

CODESYS Web View (free Android App)

= General:;

= Searches local wireless LAN network for web visualizations
= Available in the Google Play Store

= New: Support of CODESYS Automation Server

= Get and manage the URLs of web visualizations from the
CODESYS Automation Server

= Read device names from the CODESYS Automation Server
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Motion CNC Robotics

Overview

= Improved CP-Tracking
SMC_TrackSetValues

Logical Axis: Improve filter
SMC_GroupReadPathDynamics
New drivers for servo drives
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Motion CNC Robotics

Improved CP-Tracking

= Easier engineering of pick & place applications
= Improved robustness — usage without tuning

= Extended functionality

= More consistent behavior

= [mproved maintainability
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Motion CNC Robotics

SMC_TrackSetValues

= Single Axis FB (PLCopen Part 1)
= Follows a given reference signal. .. e

= Respects given limits for
velocity, acceleration, jerk. s

Nl

i

SMC_TrackSetValues .
Audis AXTS REF SM3 5000 bBusyf— 1000000

bExecute 500! 000 bCommandAbortedf— 200} Positionstetier ;
fSetPosition (55490 E00L bErrorf— 0] -
fsetvVelocty 7540 SME_ERROR iErrariDf— 200

a0 ] :

T I,FE: f

3

fSetacceleration (7590 Fo0L bInSyncp—
fSetlerk (REAL

"H'E|Dcit5|' L REAL 2000 FGeschwindigkeitsfehler
Acceleration (7540 000
Deceleration (7540 0 "

Jerk (REAL 2000 -

SignalModuloPerod [ 7540

P

o
R N N
- Tt

:
il

T T T T T T T
H 15500ms
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Motion CNC Robotics

Logical Axis: Improved filter

= Logical axis: can be used to smooth noisy encoder signals
= Improved noise reduction of the position signal

= PT1 filter with extrapolation, Pigrapaatezomp
instead of a moving average [ s:

3500

= Maximum window
15 to 1000 cycles

2000 & o
@ 5

Kt

500 [

500 i i i i i i i i 3000
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Motion CNC Robotics

SMC_GroupReadPathDynamics

= Robotics function block to read path velocity, acceleration, and jerk

SMC_GroupReadPathDynamics
—{AxisGroup Valid—
—Enable Busyp—
—{CoordSystem Errorfp—
—[Source = MC_S0OURCE.SAVE] ErrorIDf—
PathVelocityb—
Path&ccelerationp—
PathJerk F—
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Motion CNC Robotics

New drivers for servo drives

= Kollmorgen MKD-N/C, AKD-N/C, AKD2G
= Panasonic A6 MultiDrive
= Nidec Unidrive

K
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Fieldbus

Overview

= Symbolic access to IO channels

= EtherCAT Safety Module: New modules supported
= Building Automation Library

= Further improvements

Fieldbus
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Fieldbus

Symbolic access to 10 channels

= Direct access to all IO channels of a device through device name in the tree
= All datatypes (e.g. structures, enumerations) supported
= Working with all IO drivers without any change

= No more IO mapping in fieldbus editor required
=» Still supported, mixing possible

= Enabled by switch in PLC Settings or Device Description

&i Device

Communication Settings Application for If0 handling Application ~ Eg
Applications PLC Settings
(] Update IfO whilein stap Fieldbus

Backup and Restore

Behaviorfor outputs instop Keep current values e
Files Always updatevariables Disabled (update only if used in a task) w
Log Bus Cyde Options
Bus cycle task <unspecified = i
PLC Settings
Additional Settings
PLC Shell

Generate force variables for I0 mapping Enablediagnosis fordevices

Users and Groups [] show Ifo warnings as errors I Enable symbaolic access for I0s I
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Fieldbus

Symbolic access to 10 channels

® Test_SP18.project [Read-only]* - CODESYS
File  Edit View Project  Build  Online  Debug TJools Window  Help
NEEHS v o 4 BRX(MGAESIN A0 R

Application [Device: PLC Logic] ~ @ ©F , g XK [[Z === & | B |=

Devices ~ 1 X PLC_PRG X - i EL008 %
=] Test 5018 = 1| PROGRAM PLC_ERG .
0 7t . . 5 vAR =] General Find Filter Show all ~ db Adc
= ﬂj Device (CODESYS Contral Win V3 x64) - D
) 3 END VAR
= PLC Logic — | 1 1 1ot
E_{I u g ) 100 % s Variable Mapping Channel Address Type Unit Description
%prﬂtm | EL2008.Cutput. 0:=ELL00S. Input 0 ' i Input g eX0.0  BIT Input
Library Manager - Selutput_t:= e -
z|  EL200%_1.Output 0:JEL1005.ing | Lag h@ %Din.1 & Input
e - - o =1| 4 Input  %IN0.2  BIT Input
& POU (PRE) rg G:EE:—S - H Input SLI¥0.3  BIT Input
POU_1 (PRG) "% Input 2 —| Input  %IX0.4 BIT Tnput
+ (& Task Configuration & Input 3 L Input %IN0.5  BIT Input
= ﬂj EtherCAT_Master (EtherCAT Master) i Input_4 4y Input ®.I¥0.6  BIT Input
= .4
J - i Input 5 4 Input  %I¥0.7 EIT Input ! g
# EL1008 (FL1008 BCh. Dig. Input 24V K@ Input_8&
; . Input_7
# EL2008 (EL2008 8Ch. Dig. Qutput 24 @ Input_ .
B EL2008 {f 12008 8Ch EID‘ Dm t £} InputBitOffset —
_LE - Dig. Quipu 5; InputBitSize W
& SoftMotion General Axis Pool [SoftMotion Ger -
=
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Fieldbus

EtherCAT Safety Module: Support of further Safety Modules

= New Beckhoff modules contain the Safety PLC logic
together with 1/O channels

= EL1918: 8 digital inputs I
= EL2911: 4 digital inputs L
= EL2912: 2 digital outputs
= Programming similar to EL6910 or EK1960

=» Directly in the CODESYS Development System
=» Add-on component required

g,
mg

SW | SN | SN |0 |} -
asmE__?_-‘EE..O‘IIEO‘IIE!“EEL

e —
|
iI

"." ."' %
EFEFE S8 =
L

@8 91 *F i
| >N |>N
(| S | N
| ORI

-
o
s 3
A

= = = =

-
W | BH [N

lclb

Fieldbus

]

=l |
e ) |

= Improved usability:
Filter FBs in Toolbox / Intellisense® according to the
definition in the Device Description

>
>

g
3

‘Eon
& >m

J
|

\
t
\
t
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Fieldbus

Building Automation Library ® B Aot s - GO0 -

File Edit View Project Libraries Build  Online Debug Toels Window Help vll
BEE & o o § [N R T B B v (37| B8 | Application [Device: PLC Logic] ~ ©f @ |, g = |[= o= ¢= +=
Devices ~ 7 x| (i ubraryt x [ Msc | -
- f C B h - M d I = -@ Building Acrfomation Examples lE‘ A Add Library % Delete Library | 25 Properties 53 Details | 5] Placeholders mLibrary Repository @Icon Legend...
Usage o ommon benaviour IVMIOQE! | - @seiecomscmsaunisss Name Narmspace | Efecvetesion | [B
=8l PLC Logic .
= £ Application +|_ BuidingAutomation = Buiding Automation, 1.0.0.0 ( CODESYS Group) | Building L0.0.0 [ 3"

= Time-related function blocks e ol | 2 g et 1000 (A= g | poomeraten -

(“warp clock”) enabled to support B || B ey Building Automation Library

MainTask (PRG) TextlistForCombobox_Energyl Docu mentation
I I I / I I i @ Task Configuration {5 TextlistForCombobox_Error
n O n = r ea _tl m e teStI n g S I m u at I O n —@ MairTask (IEC-Tasks) {2} TextlistForCombobox_Fan3sts Company
48] MainTask 1= TextListForCombobox_HeatCa CODESYS Group
: = _\dj” VISU_TASK (IEC-Tasks) TextlistForCombobox_Sequent Title o .
= Project example available "8 a5

J @ VisualizationManager " TextlistForCombobox_\WEEKDE Version
@ Actuator {2 TextListForCombobox_Window 1.0.00
@ Aggregates @ BuildingLib_FB_Visu_CommandE Categories

u O r i e n ted to W ar d S VD I 38 14 B I . 3 . 1 % 225:;::"&5 -] Buidinglib_FB_Visu_Cormmandy Name:?::ti:(:ﬁon‘ums

@ BuildingLib_FB_Visu_DailyMear

&) ExampleAi-Conditioningl - BuildingLib_FB_Visu_DateTimes Building
- T i I . % ExampleNrConditon\ngZ @ Bu?ld?ngL\b_FB_\"lsu_EnergyLev Author
y p C a u S e C a-S eS . yampleHeating @ BuildingLib_FB_Visu_ExampleAir CODESYS Group
-] ExampleHotwater - BuildingLib_F&_Visu_ExampleAl Placeholder
- > & BuidingLib_FB_Visu_ExampleFa v BuildingAutomation .

= Primary plants (e.g. boiler plants) ol 5 »
= HVAC B ] @ Losthuld: © 38 ® 0 Precompie o S 0 s
= Room automation

= Lighting control in general
= Building management

» Assisted facility management

22.000°C

®

b @
A ( j SUP
0% | 0.0%
20.000°C
1
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= Open source, free to use
First release pending (July 2022)




Fieldbus

Further improvements

= PROFINET:
= SNMP server added to support the conformance class B

= Ethernet/IP:
» QOptional QoS object now supported

Fieldbus
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Communication

Overview

= OPC UA Information Models
= New Symbol Configuration
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Communication

OPC UA Information Models

Further OPC UA features supported
= Built-in OPC UA data types can be mapped to IEC types
= ByteString, LocalizedText
= Translation of OPC UA state machines to IEC representation
= Declaration and usage of meta data for variables (Variable Types)
= EURange, EngineeringUnits
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Communication

OPC UA Information Models

Current state of features for information models

= Key feature ‘self describing data’ now supported
=» Broader set of information models possible

= Still open: Unsupported features of complex models (e.g. for Injection Moulding Machines)
= Customer experience:

= Successfully created prototype by means of information model with state machines and
methods

= Fast migration from open62541 server to CODESYS OPC UA
= Very positive feedback
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Communication

New Symbol Configuration S a

File Edit View Project Build Online Debug Tools Window Help

S == R e o Application [Device: PLC Logic] - @8 L %
. . . Devices v B X | ™2 Symbol Configuration ] Symbol Set x -
= New editor for Sy mbol confi gur ation [[2eem e =14 e | Evble sccs contr by th e et °
= [ Device (CODESYS Control Win V3 x64)
- @Q BLC Logic IEC Symbols Editor  Symbol Type Editor
111 H = icatic
| S e | e Ct O P C U A S e Ne r O b e Ct \hy does my varizble not ap Sync | | |Filter by Symbol, Path, IEC Type, Symbol Type (Exported Type Name), Comment |
1 J Bi Communication Manager
. . =+E OPC UA Server Precompile Sets Symbol Path IECType  Symbol Type.. Access Rights Comment
b e I OW C O m m u n I C atl O n M an ag e r 53 My symbol set - Device. Application TempActvalue_1 | Variables TempActvalue REAL REAL " Read/Write  ~ Inputs
[ symbol Set + Defrosting TempSetValue_1 Variables TempSetValue REAL REAL " Read\Write
¥ DOT (hOm - GVL_TimeMeastring DoorOpen Variables .DoorOpen BOOL BOOL p Read/Write  ~
u N eW WO rkfl OW ag MyValveType (STRUCT) =/ PLC_PRG AlarmTreshold Variables AlarmTreshold TIME TIME Ty Readrite
H —' FRG ®-SR_0 DoorOpenTreshald  Variables .DoorQpenTreshold TIME TIME "4p ReadMirite
. . . . 2 Visu Hysteresis Defrosting_State  Variables Defrosting Sate  BOOL BoOL p Resd it
=» No compilation of application necessar @ o T oo s DaaliSas o0, et
p pp y @ variables_ - Valve2 CoolingCompressor  Variables .CoolingCompressor  BOOL BOOL "p ReadMrite  ~ Outputs
ﬁ Library Manager Ampel1 I ] variables AlarmSignal BOOL BOOL p ReadMrite  ~
- 2 Symbal Canfiguration Ampel2 ChamberLight Variables .ChamberLight BOOL BOOL " Read/Write
u S u O rt Of I n d e e n d e n t S m b O I Set S # (8 Task Configuration - Signal_management counter Varibles counter T T p Resdirite v
p p p y & Traceaufzsichnung *-Simulation Ampel1 PLC PRG.Ampell pDuT DuT "4 Read Witz
+ Variables_
*- Libraries

= Legacy symbol configuration e 55

[E Messages - Total 0 error(s), 1 warning(s), 1 message(s)

. . . Lastbuid: € 0 @ 0 Precompile o & Project user: (nobody) Q@
File Edit View Project Build Online Debug Tools Window Help Y
E I . f P C - f . I HEdE & RN ) =} [ | B4 | Application [Device: PLC Logic] ~ €% o ||
XCluslive SUppOft 0] L open iInformation mode e 8
=15 fridge_controller_tming_UA ~||: &#Refresh ‘ Enable access control by the user management [<]
- =+ ) Device (CODESYS Control Win V3 x64)
u I | f P I I I I = B) PCLogic IEC Symbois Editor  Symbol Type Editor
XC USIVe Su Or O an er = &3 Application
= (G Communication Manager why does my variable not appear? 7 | [Filter by Symbol Type (Exported Type Name), IEC Type |
=5 opcuAserver IEC Data Types & Symbol Type (Exported Type Name) Members  IEC Type
3 My Symbol Set = Device. Application AnalyzeExpression ) AnalvzeBxpression [analyzation *(systeml]
53 symbol Set Defrosting (FROGRAM) WyvalveType - 92 MyelveTupe
24 our e G Tmewezsurng (6) e prs . | Becems
4 MyuaiveType (STRUCT) MyValveType (STRUCT) Smulation - 8] smulation
D PRS PLC_PRG (PROGRAM) £ | & sRstanderd * (svstem)l
D Vs Signal_management (PROGRAM) Ton - 8] TOnN standard * (system]]
@ cv_Tmemezsuring Smuation (PROGRAM) Varisbles_ - @ varisbles
@ verisies Variebles_(GWL)
*-Lbraries Data type members of Variables_ - o X
= pool Sync | | [Fiterby Exported Name. IEC Name IEC Type, Symbel Type (Exporied Type Name) ]
9 VERSION {STRUCT)
& Traceaufzzichnung Export  Exported Name IEC Name IEC Type Symbel Type (Exported Type Name)  Access Rights
TempActValue TempActValue P\ REAL  REAL "4p Read/Wite <
DoorOpen DoorOpen Mool  BOOL "4p Read/Wrte
AamTreshold HamTreshold DTIME  TIME "4y Road/Wite
DeorOpenTreshold  DoorOpenTreshold DITIME  TIME " Read Wite +
Defrosting_State Defrosting_State M eooL  BOOL "4p Read/Wite <
Sensor_empty Sersor_empty (MeooL  eoOL "4y Read/Wite ~
CoolingCompressor  CoolingCompressor [MBoOL  BOOL "4y Road/Wite
AamnSignal A=mSignal [BooL  BOOL "4 Read/Wite
Chamberlight Chamberlight M eooL  BOOL "4p Read/Wite <
|5 Devices [[1) POUs Cancel | |
[B1 Messages - Total 0 eror(s), 3 warming(s), 1 messae(s)|
Lastbuid: € 0 0  Precompie ® @ Project user: (nobody) Q
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Thank you for your attention.

CODESYS®is a registéred trademark. Technical specifications are subject'to change.
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Note: Not all CODESYS features are available in all territories. For more information on geographic restrictions, please contact sales@codesys.com.
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