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CODESYS® V3.5 SP21

Features and Improvements

Including presentation of component updates
since the release of the last Service Pack.
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CODESYS ENGINEERING




Overview

= Compiler updates

= Basic libraries delivered with the CODESYS Development System
= Scripting for CODESYS Trace

= Selection of compiler version for libraries

= Reservation of new keywords for the 4th edition of IEC 61131-3

= Usability improvements for the Ladder Editor

* Improvements to the CODESYS Installer

= CODESYS sample projects available in Online Help / as installable package
= Option to integrate your own help content into the Offline Help

* Licensing update

= Improvements to the Professional Developer Edition
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Compiler: Warnings as errors

= |deal: Warning-free projects

= Warnings: possible unexpected or unintended behavior

= Difficult to enforce as a rule in the past
* From V3.5 SP21 onwards: Reporting of warnings as compiler errors instead

= Configuration per warning possible

i Compiler warnings
m Library development
,@ Monitoring

% Page Setup

Security

SFC

Q‘Q SoftMotion

E Source Download

Warnings
= Warnings
C0033: Type '..." possibly not convertible to type '...'

C0100; Library ... has not been added to the Library Mana. ..

C0113: The label '..." has not been referenced

C0125: The constant ... is assigned to more than one enum. ..

C013%: The code '..." has no effect. Is this the intent?

ROREEBE
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Update: Basic libraries delivered with the CODESYS Development
System
= Background:
» Modularization strategy for CODESYS
= Six powerful base libraries released as a separate add-on
» These libraries were already included in the main CODESYS setup and have now been
transferred to the add-on format to accelerate the modularization of CODESYS.
= Key Features:
= |P communication
= Memory management
= Data structures
= Asynchronous tasks
= Multi-cycle activities

= Benefits:
= Now released as an add-on for independent versioning
= Backward compatibility for older versions (e.g. SP19)
= Add-ons can now specify minimum required library versions.
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Update: CODESYS Trace

Now support of automation workflows using the scripting APl within the CODESYS

Development System

New scripting driver for Trace available:

= Allows creation of trace configurations via script
= Add variables to traces programmatically

= Fully automated start/stop recording of traces

Additional enhancements:
= Adjustments and improvements to the user interface

= More intuitive and easier for both manual and
automated task

myTrace = projects.primary.find("Device”, "PLC Logic", "Application", "MyTraceObject")[@]

addedVariable = myTrace.add_trace_variable(variableName="PLC_PRG.al",
graphColor= @xffeo0eeo,
graphType=GraphType.LINES,
activateMaxWarning=True,
maxWarningArea=9.0,
maxColor= @xffffeeoe)
addedVariable.enabled = False

for i in range(2,11):
newVariable = myTrace.variable_list.add()
newVariable.variable_name = "PLC _PRG.a"+str(i)

newVariable.graph_type = GraphType.LINES_CROSSES

assert len(myTrace.variable list) == 18
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Selection of compiler version for libraries

= Usage of latest compiler version without compatibility loss
= Benefit from all bug fixes and performance improvements

= Compiler version selection for language version
= Supported operators, etc.
= Unsupported language feature reported as explicit compatibility error

= Only major versions selectable (Service Packs, not Patches)

= Additional project setting required to enable the feature
= Not applicable to libraries when containing visualization elements

Compiler Version

Fix version

T
&
=
=1
4

|
o N s )

[N
[ (LN LT

- K
.
B -
=}
T
-~

oo

Library Categaries | |

File Summar Y Properties Statistics Licensing
Company [copEsys |
Title |CODF5Y5 Common Library Template |
Version |3.517.0 | O Released

Default namespace |TMP

Placehalder |PIacehoIderTemplate |
Author |CODE5YS Development GmbH |
Description Library project template with all possible
element types, docu and a sample project
structure

The fieldsin bold letters are used to identify alibrary.

[] Automatically generate ‘Library Information’ POUs

[ automatically generate 'Project Information' POUs

[~]Enforce project compatibility to 'CODESYS V3.5 SP21'

| =
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Reservation of new keywords for the 4th edition of IEC 61131-3

» List of new keywords
= END METHOD
= END INTERFACE
= END PROPERTY
= PROPERTY_SET
= PROPERTY_GET

= Usage as variable names = compiler errors
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Update — Ladder Editor

= Several improvements to the CODESYS Ladder Editor:
» |Improved usability for connecting parallel branches
= Easier construction and modification of logic diagrams

= Online mode improvements:
= Double-click function block triggers instant jump to related instance for faster navigation in large projects

= Function blocks support bitmap graphics in Ladder Diagram:
= Visual differentiation and better documentation
= Enhanced clarity and maintainability

derdern - ;
T e
. = = - |
L L) LI IIBZ00RD1ATI_Snge_

CFC Editor ~
it Composer

— G | _—
_@ Debuggng | e Monitoring

ADD - . .
ENO |—  Dedaration Editor View Operand sizing ‘ G 2

01— + — ﬂj Device Description Download Show network title Maxium number of |
il i
b1 b2
| F—=
L( 4
E—— ’ |

SUB X2 -
N mo————(( ) hugo ——— m Device editor
-t [F] FBD, LD and 1L editor
) Help
ow opera
. 1 ! i1 i ?:"jJ
B Ladder editor Show symbol comment ) | ’ w 1k It I {
Libraries Show symboladdress P Yy
— 1

“ International Settings
H License Manager

[
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Improvements to the CODESYS Installer me—
CODESYS 3.5 SP21 (64 bit) CODESYS 3.5 SP:
= Usability improvements
= Installation process: T tee ot Bl
Create separate repositories - This option is now more visible to users. | |
CODESYS 3.5 SP20 (64 bit) — i
= |nstallation path:
You can jump to the installation location (explorer) directly from the main tile.
i Start Change2s  Create sandbox... — N
= General improvements

» Clearer display of installed add-ons
= Self-update for CODESYS Installer:

= \When a new version is available, users are notified and can choose _

Browse
 Install now .
. 1
* Remind later - Y .4
* Sklp thIS version ¥ CODEYS e B Dn * [0 =2 VisuUserManagmentDialogs ~ Example
-  setings vt <"
= Add-on fllter [ 22 VisuDialogs = Example
n A LR Visualization Switchin Example
= The "Browse” list can now be D - EEE
filtered by multiple tags Services [ &t Visualization Elements ~ Example
Auto Update [ 2% Visu Value Change Handler Example ~ Exampl
@ A~utomatically check for updates after a new installation [ Bt Visu OnScreen Numpadl-(eypad Example
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Improvements to the CODESYS Installer

= Help for all CODESYS Examples available in the Help Portal
= 50% of all examples provided as package (SP21)

=» Example packages can be installed via the CODESYS Installer

X

CODESYS 64 3.5.21.0 Build 347 RC

C:\Program Files\CODESYS 3.5.21.0\CODESYS

Rel ~ Rel

[ B¢ Alarm Manager ~ Example
[ st Dynamic Text  Example
[0 541072000 GPIO Deme ~ Example

[0 =% Dialog Box  Example

O 5t Object Oriented Programming ~ Example

[ 8 Alarm Table ~ Example

[0 5t Object Oriented Programming (Extended)  Example

1
Y v
Example =

* Install File(s)
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Option to integrate your own help content into the Offline Help

* Functionality to add customer help files to the CODESYS Offline Help
= Add new publication to the Overview page
= Add new help pages to TOC
= Search in new help pages
= Support of multiple languages

= Description of how to add pages available in the SP21 Help
https://content.helpme-
codesys.com/en/CODESYS%20Development%20System/ cds extending offlinehel

p.html
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https://content.helpme-codesys.com/en/CODESYS%20Development%20System/_cds_extending_offlinehelp.html
https://content.helpme-codesys.com/en/CODESYS%20Development%20System/_cds_extending_offlinehelp.html
https://content.helpme-codesys.com/en/CODESYS%20Development%20System/_cds_extending_offlinehelp.html

Licensing improvements

= Licensed Software Metrics:

= Display of MultiCore Task Pinning usage in the "Licensed Software Metrics" window for improved
visibility of licensed features

= Display of all required sub-licenses for application-based licenses (e.g. for Visualization) in the
License Finder

= Selection of the preferred CODESYS Store (International or North America) in the License Finder
dialog for control over license sourcing and validation

= Display of a new warning if additional licenses (such as SoftMotion Light or lloT) are required but
not currently shown, including a reference to further online documentation
= CODESYS License Manager Enhancements:
= Support for the addition, removal, and display of license servers
= Direct activation of licenses on license servers from the License Manager
= Display of all relevant information about containers and licenses within the interface
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Professional Developer Edition: Static Analysis

= Early detection of code issues directly during editing
= Prevents code smells and expensive late-stage debugging
= No need to compile for most rule checks — faster feedback loop : SuSposes « emew oo o | wsea

5 Enable : BOOL := FALSE; (* Ein-/A
< pntDirection : INT := 1; (* Richiu

One-click quick fixes for many rule violations
= Saves time, ensures consistent code style

SAD012: Declare variab-le 'Enable’ as constant
SAD012: Ignore error/warning

SAQ012: Ignore error/warning globally for PLC_PRG
SAD012: Switch off check

New “cognitive complexity” metric
» Helps keep logic understandable and maintainable

Fewer false positives due to variable value prediction

New rUIes for: CountDirection := -1;

ELSIE The variable 'CountDirection’ is assigned but its value is never used |
suntDirection := 1; (¥ Richtung auf aufwidrts s
b et e A 7

= Safe use of arrays, pointers, references, interfaces =
= Automatic detection of division by zero
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Professional Developer Edition: Git

= Access data now managed hierarchically (per hostname)
= Less manual configuration, fewer connection errors

= Manual conflict resolution via right-click menu
= More control in resolving merge situations

= Clear warnings for unmergeable changes
= Prevents confusion; recommends correct workflow via “Git Branches”

» Local Git config prioritized, with new Ul for simple setup
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CODESYS RUNTIME
CODESYS SAFETY




Overview

= Completely revised Deploy Tool now in one interface for all Control SL products
= New: Certified, hardware-independent virtual SIL3 safety controller

* Release of CODESYS Virtual Control SL

= CODESYS Safety Extension — more flexibility and independence

= CODESYS Virtual Control SL — Virtual PLCs for flexible automation

= General improvements to CODESYS Control SL

= Password policy for device user administration

= CODESYS Redundancy: New interface for data synchronization and further
improvements

= Numerous detail improvements in the Runtime Toolkit and in Control SL products
= Device manufacturer: Updates for various products

CODESYS Group | We software Automation.



Completely revised Deploy Tool for all Control SL products

= Complete overhaul of the CODESYS Control SL Deploy Tool
= Migration of all CODESYS Control SL products
= Central management of all runtimes and

. H ook | [PWincdowi R le DERFGIY Teols | Window  Help  Git
services on a target device e
g Package Designer.. o CODESYS Installer...
g .
Library Repository... T
= Smart recognition of supported options 8 Ly Reposon (3l Package Designer..
[ Device Repository...
@ Visualization Element Repository m] LII:]TEI'}" REPDSitDr}""
& Visualization Style Repository... m Device B -
evice Repository...
H License Repository...
2= OPCUA Information Model Repository... ] Visualization Element Repository
License Manager... = = = =
u @ Visualization 5tyle Repository...
Custemize...
Options... u Licenze Repository...
Import and Export Options... B i i
- —-  OPCUA Information Model Repository...
Scripting 3 -8
Edge Gateway » H License Manager...
Mizcellanecus 3
Update BeagleBone Black Customize...
Deploy Control SL X
Update emPC-A-iMX6 OFltiDI"IS....
Communication Login u
pdate |0T2000 =
5 address ERATRL B vort [ETE g Import and Export Options...
Deployment Update Linu ARM Ex rt installati fi ti
" ort installation contiguration...
User name codesys Update Linux ARM54 P g
Operation "
Password ssenene Update Linux Scripting
Status Connected Connect Disconnect Update PECT00 EdgE GEtE’WH}r
Key Based Login pdte PRCED Automation Server
Device Information Update Raspberry Pi
Device Architecture None Container Architectures Naone Python Available Yes Update WAGD Touch Panels 600 Miscellanecus
Distribution debian Container Engine None VPLC API Version Update Edge Gateway meplo}[ T I
Version 12 Package Managers dpkg Init Processes Systemd, SysV Test Manager
Userland Architectures amd64 Reboot Deploy Control 5L T Test Manager
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Completely revised Deploy Tool for all Control SL products

= Deployment and operation of all runtime products

IE' Device

Communication
Deployment

QOperation

" Deploy Control SL X

Install and Deploy Product
Product CODESYS Virtual Control for Linux 5L
Version 4,13.0.0 (armé64)

4 Installed Packages
£

~
~

Install

Product Version
CODESYS Edge Gateway for Linux | 4.13.0,0-b.trunk.48

CODESYS TargetVisu for Linux SL 4.13.0.0-b.trunk. 48
CODESYS LicenseServer for Linux 5L | 4.13,0,0-b.trunk. 48

4 Installed Images

RER

Product Image Version Architecture Used by
CODESYS Virtual Control for Linux SL 4.13.0.0-b.trunk. 48 | armhf
CODESYS Virtual Control for Linux SL 4.13.0.0-b.trunk. 48 |arm64 Runtime, first
CODESYS Virtual Edge Gateway for Linux 74‘ 13.0.0-b.trunk.48 Varm64 [
CODESYS Virtual Edge Gateway for Linux |4.13.0.0-b.trunk.48 | armhf edge

| @ Device

Communication
Deployment

| Operation

Deploy Control SL X

4 Services

< © Start All ) Stop All m Information

Product State Action
CODESYS Edge Gateway for Linux Running (u)
CODESYS TargetVvisu for Linux SL Running | O
CODESYS LicenseServer for Linux SL Running o
4 VPLCs

<+ 4 X~ O Start Al ) Stop All Runtime Log

Instance State Product Dependencdies Action

Runtime Running | Runtime =)
edge Running ;Gatewav | o
first Stopped ntime

Settings

Autostart
Capabilities
Dependencies
Genericcommands
Hostname
Image

Ipc
Licenseserver
Mounts
Network

Nic

Ports
Producttype
Technology

| Capabilities

False
cap_chown, cap_ipc_lock, cap_kill, cap_net_admin, cap_ne

first

Y |_vi .13.0.0-b.trunk.48
[var/opt/codesysvcontrol/i [first/conf/cod
Runtime
Docker

The capabilities you want the instance to have. Write as: cap_chown, cap_net_raw

Save
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Certified, hardware-independent virtual safety controller:

CODESYS Virtual Safe Control SL
» Hardware-independent SIL3 safety solution

Available as native or containerized variant

Convenient setup and configuration with Control SL Deploy Tool

Certified by TUV Siid
Application-based licensing model

PROFlIsafe 2.6 conformance test succeeded

FSoE up coming in Q3/2026

Safety without compromise:

With CODESYS Virtual Safe Control SL,

M M u et onro XU you get a certified SIL3 controller without

4 Connections 8 Connections 16 Connections 64 Connections 194 Connections any special hardware requirements.

Standard Lib Standard Lib Standard Lib Standard Lib Standard Lib
PLCopen Safety Lib ~ PLCopen SafetyLib ~ PLCopen SafetyLib ~ PLCopen Safety Lib ~ PLCopen Safety Lib

CODESYS®
Virtual
Safe Control SL

TOV Siid certificated

CERTIFICATE

No. 10 082247 0008

Holder of Certificate:

i#ii®% & CEPTUOUKAT & CERTIFICADO & CERTIFICAT

ZERTIFIKAT & CERTIFICATE

»
File Edt View Project Buld Onfine Debug Sefety-FBD  Tools Window Help L £
a3~ LR prl T B Application [VituslPLCHME PLC Logic] -0 = w

* 3 X o] ctcbemoz x
rascontol ~| [SafeETCDemo2 | TechDay | @5 | CRCI6#268E 7168 | 21.06.2023 13:51:28]
.CHMI (CODESYS Virtual Control for Linuf | PROGRAM etcDemo2 (* Extended Level *)

gl virtuaisateri 2. SateETCDemo2 tcDemo2

HEEE

s
+ (5] wutabic (copesYs Wil Convl for L s

s oences 1)

o]

Lastbul: © 0 ® 0 Precompie o/ & Project user: (nobody) Qe
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CODESYS Safety Extension — More flexibility and independence

= Now fully independent from CODESYS Essentials version
= Can be installed on any 64-bit CODESYS Essentials version
= Enables fast updates and compatibility with other add-ons

= Remains SIL3-qualified according to IEC 61508
» Safety projects benefit from maximum flexibility and future-proof integration
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CODESYS Virtual Control SL — Virtual PLCs for flexible automation

= Deploy multiple, independent virtual PLCs on a single standard hardware platform
» Reduces hardware and installation costs significantly
= |deal for scalable and adaptable plant architectures

= Seamless integration into existing IT infrastructures

= Benefit from IT-standard orchestration for simplified management and automated firmware
updates

* Licensing now supports network licenses bound to host hardware
» Flexible scaling and straightforward license administration via CODESYS Store
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General improvements to CODESYS Control SL

= CODESYS Control for Raspberry Pi SL

» GPIO support for Raspberry Pi 5
= Compute Module 4 for industrial applications now supported

= CODESYS Control Linux SL / CODESYS Control Linux ARM SL
= RPM support

* Real-Time Ethernet (only x86 and EtherCAT; PROFINET not supported yet):
= XDP technology for high-performance real-time communication
= “Zero copy” support — no kernel adaptation required
= Substantially reduced cycle times, even under heavy load

* Linux Integration:

= Runtime and Gateway configuration files now organized in dedicated /etc subfolders for easier
management

= Full user management integration with Linux PAM
= Centralized authentication and rights assignment using system users and groups
= Enables enterprise-grade access management
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CODESYS Control SL — Default security settings

= Password policy now enabled by default after updates
» |Increased baseline security for all user accounts

= Default password requirements:
= Minimum length: 8 characters
= At least 4 different character types
= Must include lowercase and uppercase letters
= Must include numbers and special characters
= Username cannot be part of the password

= Recommended to keep this default for optimal security

= Policy can be disabled if needed in security settings or via configuration:

[CmpUserMgr] SECURITY.UserMgmt.PasswordPolicy=DISABLED
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CODESYS Redundancy:
New interface for data synchronization and further improvements

= Performance improvement for cyclically synchronized data
= New interface for acyclic data synchronization
= Bug fixes for dual-link redundancy systems

= Synchronization of PLC states
= Certificates
= Configurations
= User management
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Device manufacturer: Updates for various products

= PLCHandler: Support for ARM64 access on Windows systems

= Support of application-based licensing for device manufacturers
with customized runtime systems

* Numerous detail improvements to the Runtime Toolkit
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CODESYS a

AUTOMATION SERVER

CODESYS AUTOMATION SERVER
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CODESYS Automation Server

= Remote application control
= Edge Gateway replacement
* File management |
= Renewal of expired Edge Gateway certificates
= Certificate management
A g Q
= Encrypted communication Q"\'

CODESYS Automation Server
versions 1.33.0.0 -1.35.0.0
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CODESYS Automation Server

Remote control: start, reset, stop applications

Solution

O

» Control panel to start, stop, and reset applications
in defined ways directly from the browser

Remote change of the execution state of a PLC
Display of applications on the PLC

No need for the CODESYS Development System
No need to log into a PLC

Application control by any device with a browser
High time savings

O

Vv Yy 'V V VYV
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Q CODESYS Automation Server 'y

m Mschiess v

= . CODESYS Automation Server

Confirm App Operations

ToRcrom Viene Application Details Do you really want to execute the following app operations?

Name Application

Build checksum  74D16C670000000000000000000000005F04C240000000000000000000000000 L optcaTian R Ay Dpesarion
Network Scan - Lastchanges  2/12/2024, 2:54:38 PM GMT+1
Project  FileTransfer Device Idel SCHIESSMANB  Application  Stop
Gateways Profile  CODESYS V3.5 SP19 Patch 5 Name
Vendor
Device type
i Firmware versii | Y Execute © Cancel
S Close Runtime versio:
RETEis a O betug moe Target ID 0000 0004
Ow Licenses v
Applications
B Template Left icon: Current state.
Right icon (optional): Desired - —
S state @ Q, - \pplication X Project Commit & Execute X Clear
Tickets e
B W
copksvs
> ication (@ FileTransfer init ees - " 'y
Items per page 5
Start
Stop
Reset warm @
< B B a [ ]
Reset Cold @
2010, 201

CODESYS Group | We software Automation.

= PLCs - o
m Q Search X
[ L'.‘ 8 / EiitTags...
CODESYS Projects
Name 1 Version Status Project Commit sync Actions (oA |
Schedules
DevVmVirtualControl 4.9.0.0 NewHugo new commit ess W] [ = - T | (]
Ow Licenses v . —
EdgeRework_VControl13 4.9.0.0 NewHugo new commit ses (W] B 28 8 (]
B® Template v
EdgeRework VControl14 49.0.0 NewHugo new commit «= W] B 28 a8 (]
Tickets v
EdgeRework VControl15 4.9.0.0 NewHugo new commit e W] B 28 & O
schiess-developer-vm 4.9.0.0 NewHugo new commit = W] B 2a &8
SCHIESSMANB 3.5.19.50 NewHugo added complex symbol  ses l‘,‘ B 28 &
£~ items perpage ‘ 25 | 1-60f6
o -
Manage Applications
PLC state @ Q, Application X Project Commit & Execute X Clear
schiess-developer-vm Application (@ NewHugo new commit sss Stop - M
SCHIESSMANB Application (@ NewHugo added complex symbol  sss Reset Warm - [
Items per page 25 - ‘ 1-20f2
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CODESYS Automation Server

CODESYS Edge Gateway replacement

Solution

» Edge Gateway change via drop-down menu
» Move PLC to another or new Edge Gateway

> Keep existing PLCs despite changes to
connection or name

» Easy transition from test to productive operation
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HER
a il |
0

@» Debug mode

New tag

General State Information Configuration

Testrack_1_PLC »

PLC Information

Device name DECKERMNB
Gateways Edge_MDe_local_3.5.18.0

,‘
Serial number 00978600-83968B3A-536C5887-16... _E;_' =
it

Connection state  Disconnected

Device Identification

Name CODESYS Control Win V3 x64
Vendor 35S - Smart Software Solutions GmbH
Device type Programmable

Firmware version 3.5.18.0
Runtime version 3.5.18.0
Target ID 4

< B 0 8

CODESYS Automation Server

Analyzer Projects

Testrack_1_PLC »

PLC Information

Device name DECKERMNB
Gateways Edge_MDe_local_3.5.18.0 ~
Q Search X o

5C5887-16D2FB35
Office_Gateway

My new Gateway
PiHome

MDe_NB_local

L
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CODESYS Automation Server

File management

Solution:

= Extensive remote file management possibilities t @
= Development in three stages

) File transfer to PLCs

Il) Deployment of additional files & central

file management
I1l) Backup & restore of files

v' Access to the PLCs file system via browser — no
CODESYS Development System needed

v' Control of recipe management from the browser

v' Enhanced capabilities through support of user-
defined files on PLCs
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B} copEesys Automation Server a

= File Management / PLC Files = File Management / PLC Files
- P PLC Details / PLC Files for 'Power station AK7" [>]
= s k=
Installed PLC e
- . ~  Location x =
Applications Applications o Power station AK7 I c / ] I
1
@m File Management I File Management ~ 0O @  Namet & & & Last Modified
O B cert 9/6/2024,11:14:33 AM GMT+2
PLCFiles PLC Files
O BB opcuaserver 9/6/2024,11:14:33 AM GMT+2
O~ Licenses Ow Licenses @ O B PicLogic 9/21/2024,8:17:17 PM GMT+2
B Template B8 Template v O B ssdat 329 bytes 9/21/2024, 8:13:33 PM GMT+2
Tickets Tickets v (] B CcoDESYS Control Win V3 - x64.log 4.62 KB (4,728 bytes) 9/14/2024, 12:24:13 AM GMT+2
O B copesyscontrol.cfg 7.56 KB (7,746 bytes) 9/21/2024, 8:17:17 PM GMT+2
(] B riclogesy 285.75 KB (292,604 bytes) 9/14/2024, 12:24:13 AM GMT+2
(] B sysFileMap.cig 1.33 KB (1,362 bytes) 9/21/2024,8:17:17 PM GMT+2
(] B targetvisuexten.cfg 717 bytes 7/29/2024, 6:09:02 PM GMT+2
O B targetvisuextern.Standard.cfg 98 bytes 7/29/2024, 6:09:02 PM GMT+2
(] B targetvisuextemnoverlay.Standard.cfg 257 bytes 7/29/2024, 6:09:02 PM GMT+2
B - emsperpae 1ot
R CODESYS Group We softare Automaton.
—
E] copEsys Automation Server ' @) moecter v
File Management / PLC Files
_— PLC Details / PLC Files for 'Power station AK7" (%]
sl L Location
Applications v Power station AK7 $Scdrive$/Custom Folder c B 7 3 * i
B File Management ~ [0 (® Namet size Last Modified
) [ -
PLC Files
[m} B Layoutpng 107.71 KB (110,297 bytes) 9/21/2024, 8:29:23 PM GMT+2
Transfer from PLC
Your file transfer is being prepared. Ow Licenses v [m} B Logspdf 160.85 KB (164,714 bytes) 8/27/2024, 10:54:59 AM GMT+2
B} Template L [m} B r2_Predefvalues.txtrecipe 6.33 KB (6,480 bytes) 9/21/2024, 8:45:55 PM GMT+2
i3 Tickets
Scdrive$/Custom Folder/Layout.png 93.46 KB / 107.71 KB ] ¥ [m} B valuesds 21.65 MB (22,698,643 bytes) 8/22/2024, 5:52:46 PM GMT+2
Scdrive$/Custom Folder/Logs.pdf 93.46 KB / 160.85 KB * b Items per page 1-40f4

Scdrive$/Custom Folder/Values.db 93.46 KB/ 21.65MB.

Folder/R2. | .txtrecipe  File transfer finished.
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CODESYS Automation Server

Renew expired Edge Gateway certificates

Solution:

Temporary, functionally restricted
connection, only for renewing the
certificate

v" Full functionality with new certificate

v “Old” Edge Gateways
(shelf life > 6 months) still usable
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CODESYS Automation Server

Connection logs for 'Edge’

Message Timestamp Edge Certificate Thumbprint
Edge gateway connected successfully. 4/8/2024, 10:07:53 AM GMT+2 C054D35245F2/nn i e o —
T : e k
2 Edge connected with expired certificate. Only renewal of certificate is allowed. 4/8/2024, 10:07:23 AM GMT+2 E408D1D95D76 1=l ol B B mwn ol vl swem™ "ol
The edge certificate is configured in the Automation Server but expired. 4/8/2024, 10:06:52 AM GMT+2 E40801093D76 lefam: B o mwen o w's mes = Tui
The edge certificate is configured in the Automation Server but expired. 4/8/2024, 10:06:22 AM GMT+2 E408D1D99D76 i famy B @ oomm -Bmm mms = (mE
The edge cerlificate is configuredi AllOW Temporary Connection S 76 e il Bl

Do you really want to allow an edge with expired certificate to connect temporarily, so it

The edge certificate is configured | Can renew its certificate? G076t e me e Eww e
This operation may take a few minutes.

The edge certificate is configured i cerifcale thumbgprint: E408D1D990D ; GD76 e mn e Em E w n m—
The edge certificate is configured i GD76Rs EmN NS N N W N
3 The edge certificate is configured in the Autom. o. - Server but expired. 4/8/2024, 10:03:52 AM GMT+2 E40B01D99D7 6w mmms mo mmmmmn (@ w s -
4 # i Items per page | 25 o 1-250130 ? -1 |
C Refresh Allow Temporary Connection X Close

CODESYS Group | We software Automation.



CODESYS Automation Server

Certificate management

Solution:

= Overview of existing certificates and important details

Central location for common actions with certificates

Wide range of search and filter possibilities

Browser-based certificate management

Multi-edit possibilities for certificates and devices

v’ Certificates of all devices always in view \

|
@

v' Automatic notification before certificate expiration
v Clear handling and workflow

CODESYS Group | We software Automation.



Q CODESYS Automation Server

= security / Device Certificates
£ PLCs v
R et - v s [ Q Search Trust level Expires before GMT+1 [
O o MM/DD/YYYY, himm AM/PM
le Manageme: >
@  virual control FactoryFioo.. (4) ¢ 2 O
= @ Q s X orint Valid until
o 11/29/2024, 12:37:25 PM GMT+1

O ses v | IFCS7449835D4A07D338415FFS67217E588 1/14/2026, 3:16:46 PM GMT+1
(i ¥ 10687F000164C23BEB16CF75358E73E9DAD 1/14/2026, 3:17:43 PM GMT#1
D e A7DE026A6ABTEAG9E5051D2DB60A2083C89 2/13/2025, 3:45:25 PM GMT+1

[m] Virtual Control 1/14/2026, 3:13:39 PM GMT+1

[} Lc 11/29/2024, 12:58:37 PM GMT+1

[} Le 1/14/2026,3:13:34 PM GMT+1

[} Le 1/14/2026, 3:17:38 PM GMT+1

[m] Assembly Line PLC 233933 AE 10/11/2023, 11:46:36 AM GMT+2

D Assembly Line PLC '5/25/2023, 1:42:56 PM GMT+2

D Assembly Line PLC 12/11/2025, 10:46:35 AM GMT+1

D Assembly Line PLC 1/14/2026, 3:17:22 PM GMT+1

X Trust level ¥ Expires before GMT+1 [

c & ©

mbprint
ECBE19B281697C0DC2A9DFB9C923DDODC75AS
331FC37449835D4A07D338415FF567217E588
0640687F000164C23BEB16CF75358E73E9DAD
69A7DE026A6A81EAG9ES051D2DB60A2083C89
E3CB9EBB7B3EFFA4F05C5360527070E1C1ESS
7937AD08BFOFDOBS0AFFA66B773C143F5969A

8544C38EEE291FSFCBDC2D08A41D8DSC70472

MM/DD/YYYY, hh:mm AM/PM

Valid Until

11/29/2024, 12:37:25 PM GMT+1

1/14/2026, 3:16:46 PM GMT+1

1/14/2026, 3:17:43 PM GMT+1

2/13/2025, 3:45:25 PM GMT+1

1/14/2026, 3:13:39 PM GMT+1

11/29/2024, 12:58:37 PM GMT+1

1/14/2026, 3:13:34 PM GMT+1

Use Cases

Web Server

Encrypted Communication

Encrypted Communication

Use Cases

Web Server

Enerypted Communication

Encrypted Communication

Web Server

Web Server

Trust Level

own

own

own

own

Encodingfor ransfer

.pem

Q- tomsperpase | 25 < |

Encoding for transfer

.pem

Trust Level

own

own

A e 5 N m—
o
Tos o
Actions
& O B o
& O B o
& O B o
& O B m
& O B o
& O B m
& O B o
& o B o
& O B m
& O B m
& O B m
& 0 B o

1-170117

Lo B WO
]

Transfer Certificate from Device
Actions
& o
& O o
& 0 1]
& O o
& O o
& O o
R A/} m
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Create Certificate

This operstion creates a self signed certificate.
ne o

OPC UA Server

Dayn of valdiy*
365

Ky et (30
2048

Move Certificate in Certificate Store

Tt el
Untrusted
Device Name Thumbprint Trust Level Status 1
Virtual Control Oown
Virtual Control Oown
Oown
Assembly Line PLC own

B3 Move X Close




CODESYS Automation Server

Encrypted communication

Solution:

= Fully encrypted connection — end-to-end or via
CODESYS Automation Server

» Simple workflow thanks to quick setup

» Mandatory encryption possible for all PLCs
connected with a specific Edge Gateway

= Options for connection testing

= Bulk operations
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CODESYS Automation Server

Encryption via .
CODESYS Automation Server "-------------------------!
as man-in-the-middle

a
B

End-to-end encryption from
CODESYS Development System
to PLC
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& CODESYS Automation Server

= PLCs / List View
~
General State Information Visualization
Topology Views
GCredentials
Credential state Login succeeded with username and password.
Network Scan I Enables encrypted
communication between the
Gateway and the PLG.
Gateways The communication betwesn
the Edge Gateway and the
Automation Server is 3iways
Password® encrypted.
Applications v For this option to work, the
Edge Galeway neds 10 lrust
the certificate for encrypted
B File Management . e Bocommect Attt T PV
e ity < Synchronization {5 Encrypted Communication mc [] Notifications  Jf
A fie— - O P Enable notifications
| nchronize parameters
Bl Template & s B o
IR Tickets o @ Quick Setup
Save Configuration Reset
eae
Q CODESYS Automation Server
= PLCs/ List View
A~
o q Search X
Topology Views
(] Name Status Update available Project Commit
Network Scan (=] Virtual_Control 9 changes
Gateways
O FacloryFloorPLC U« ChromaticDemo CDS 3.5.20.30, RT in project 4.13.0.0, target Pi SC
Encrypted communication
Applications . O Assembly_Line PLC
I  File Management v (] Motion PLC [+ ChromaticDemo Bugfixes in PLC_PRG
Securi v
O security [m] shopFloorB3 Multitouch Bugfixes +-+
Ow Licenses v
O Portal_control Multitouch Bugfixes
Bl Template v
Conveyor 1-7 Improved
Tickets v o
O WorkshopPika PowerPlant OPCUAadded ===
O BGH-IMX6_PMar dc2004 SP17. New textlist se
(m} RevPi RevPi Motor Commit 4.10.0.0 +e
(] Raspi_Touch PMar PanelPi Initial
O UniPi AssemlbyaB Testrun local ===

& -

Hems per page

sync

2

‘a m.decker v

Data Analyzer Projects

o e

Actions

1-250133
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0 e -

en v

# EditTags

2

Encrypted Communication Quick Setup

Retrieves the certificates that are used for encrypted communication. Creates a new certificate, if no valid certificate is found.

9 CODESYS Automation Server

= PLCs/ Gateways

Topology Views

List View

Network Scan

Applications

File Management

Security

Licenses

Template

Tickets

[}
°)
o
-]
n

installed PLC Status J
FactoryFloorPLC
L - temsperpage | 25~ 1-10m1
& Prepare Certificates X Close
= ]
o L]
e
> SmartConnect Munich | Germany ®  Version: 4.13.0.0 based on 3.5.20.20
Name+ Description
Automation Edge Hul Beverly | USA v
>
% Encrypted communication (]

> Industrial Cloud Gateway Canberra | Australia @  Version: 4.13.0.0 based on 3.5.20.20
> Lunar Link  Crater Grimaldi | Moon © Version: 4.13.0.0 based on 3.5.20.20
> GrandPLC-01-Gateway  Version: 4.13.0.0 based on 3.5.20.20
> GrandPLC-02-Gateway  Version: 4.13.0.0 based on 3.5.20.20
> GrandPLC-03-Gateway  Version: 4.13.0.0 based on 3.5.20.20

v > GrandPLC-04-Gateway  Version: 4.13.0.0 based on 3.5.20.20
> CODESYS Headquarters  Version: 3.5.20.0
> MO_Gateway Version: 4.13.0.0 based on 3.5.20.20
> CODESYS Headquarters CAS-Demo  Version: 4.11.0.0 based on 3.5.19.61
> FactoryEdgeGateway Version: 3.5.20.20
> GWLAK
> MESSEFELDBUS  Version: 3.5.20.30

Encrypted Communication Quick Setup

Copies the selected certificates to the corresponding edge gateways and enables encrypted communication on the PLC afterwards.

m Installed PLC Thumbprint
FactoryFloorPLC FCEFDA40AF:
L - emspepae | 23 - 1-t0m
B Enable Encrypted Communication X Close
L

L N - T - T - B - O - T - SO - O - B - O - - )

Status 4

Actions
&
A e~
(]
E /7 @8 o
/7 8 O
= / 8 1O
=% 7 an
/7 & o
= /7 8 1O
E / 8 1O
N /7 aaun
= /7 & o
E /7 8 1O
N/ a0
N /7 aao
N/ aan
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CODESYS VISUALIZATION




Visualization

Overview of the improvements

= Responsive design

= Client-specific localization
= Alarm management

= XY chart/ trend

= Python scripting

= TargetVisu overlay

= WebVisu

= Visu dialog optimizations
= Alarms and trends

= Date and time
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Visualization

Responsive design:
Positioning of elements depending on the client size

= Use of Container.Size and Visu.Size

= Absolute movement
= Moverment
b4 Container, Width-Yisu, Width
y

= Container.Size is the client size on each main page.
= Possibilities
= Alignment

= Filling of areas CODESYS logo aligned on the right
Trend graph fills the area

- Relative movement
+ Movement top-left

s —~ <>
= E¥® Jane Doe (§ 5% CODESYS |

TREND
= Movement botkom-right ...... :
¥ Container, Width-Visu, Width % _ o
¥ Container, Height-Visu, Height " ‘ e

20
26.09.2024 26.09.2024 26.09.2024 26.09.2024 26.09.2024
12:35:42  12:35:44 12:35:46  12:35:48  12:35:50

60
50 B ————————— Atiier )
0
£ =
s

26.09.2024 26.09.2024 26.09.20: 1 26.09.2024 26.09.2024
12:35:42 12:35:44 12:35:4( 12:35:48 12:35:50
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Visualization

Responsive design:
Positioning of elements depending on the client size

= Wrap content dynamically, scroll bar appears

> >
Jane Doe (@ Gi’ia CODESYS laneDoe (' (g0 CODESYS
SETTINGS

SETTINGS

ﬁ INFEED —<: GRADING & SENSORS . PACKING

ﬁ INFEED —<: GRADING & SENSORS

Velocity sec Sensor type Paper type Cardboard Velocity sec Sensor type
Quantity pieces Intensity Paper thickness Quantity pieces Intensity
Direction Right Position Tape

Packet height
(‘%

Packet width

Universal Direction Right Position

€2 R oo

Packet depth
Velocity sec

Velocity sec Paper type Cardboard  ~
Quantity per box
Quantity pieces

Quantity pieces Paper thickness 1586
Quantity per layer
Pieces per second pieces

Pieces per second pieces Tape Universal v

Packet height
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Visualization

Client-specific localization

= Each visualization client: own language possible

= Client: Start with browser language (de, en, ...)
= Browser language codes: de, en, ... text list entry necessary
= Otherwise: Usage of standard language

= Language switching only takes place in the current client.
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Visualization

Alarm management - new features

= Online change in most common use cases possible
= Add/remove/modify alarms in alarm group
» Add/remove/modify alarm instances in alarm configuration

= Possibility to define Alarm Group Templates for types that come from another
library

= Possibility to call alarm events from the instance of a function block

Alarmmanager.AlarmGlobals.g AlarmHandler.RaiseEventAlarminstance(THIS,
Alm_AGT_MyFB_Alarm_IDs.ID_0)

@] Visualization E‘h MyFE.RaisedlarmEvent M Alarm Configuration '\ AGT_MyFB X
Textlist (-] AGT_MyFB v| Deactivation
Type for alarm definition nst : @] Visualization _'_‘:ﬁ MyFB.RaisedlarmEvent M Alarm Configuration X
1 alarm Instances ) Settings
ID Observation Type Details Deactivation
0 ¥ Event “Wariable Alarrn Group Ternplate Alarm Group Create
PLC_PRG.inst1 j‘ AGT_MyFE @ AlarmGrouplnstance
PLC_PRG.nstz '\AGT_MyFB /N AlarmGroupInstance
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Visualization

XY chart / trend - support of time data types

* Time-dependent data can now be displayed in the XY Chart.
= Arrays of the following types can now be used:

= TIME /LTIME
= DATE / LDATE
« TOD/LTOD T
ERRERE
= DT/LDT 12‘_5 s .
= Format strings can be specified. Bt I e e
;______I_"_ TTTTTTTI T T 7 7T TS A TTTTINTYTT T TV TTITITTITOTTITT
e e T B e S e et e e L B S B I - Lol S B B B B e B e L s e o =
A T T T T TN AT T
Format string dd:MM:yyyy HH:mm:ss 3 /||| _I___i_JI___[____I_______ Nkeabter=r=t | | | 111101 L
Format string HH:mm:ss f: _________________
0
T O e o o I I I
23 :
D2:50:30 02:51:20 0D2:5210 02:53:00 02:53:50 02:54:40
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Visualizatio

XY chart / trend - dynamic recording interval

= Use case: Adjustment of the trend recording speed of during runtime
= New configuration option in the trend: "Measurement slowdown factor*

= Slowdown of the recording by a factor possible

Common Settings
Record condition | Foom: ... ...
Laaad o ol

Measurement slowdown Fackar | PLC_PRG.iSlowDownF actor e
Eaaan st

23.09.2024 23.09.2024 23.09.2024
14:37:48:000 14:37:50:000 14:37:52:000
ZOOM
1s ZOOM 10s
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Visualization

CODESYS Python scripting: Creating or modifying visualizations

Creation of visualization objects

Adding, removing, or modification of elements

Setting of properties

Example code:

proj = projects.primary
app = findApplication(proj)
visuDemo = app.create_visualobject("VisuDemo");

elementList = visuDemo.visual _element _list;

newElem = elementList.add_element(VisualElementType.Rectangle)
newElem.set_property("Position.X", 10);
newElem.set_property("Position.Y", 20);
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Visualization

TargetVisu Overlay - performance optimizations

Optimized drawing of background images

Caching and faster creation of client elements

Specialized objects for special features, like static and client-animated elements

Visu changes twice as fast

TargetVisu Overlay - scrolling frames with multitouch

= Correct handling of elements with tap or toggle function in combination with multitouch

= Scrolling start on elements without input configuration
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Visualization

WebVisu - password manager

= Possibility to use the browser password manager
= Store your credentials
= Automatic login with the stored credentials

Store credentials in Browser
LOGIN

CANCEL
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Visualization

Alarms and trends - optimizations and extensions

= New alarm observation type "Alarm (API)" — Setting alarm states by calling the API

Textlist |{z]AGT_POU v| Deactivation

Type for alarm definition  inst :  POU

Observation Type Details Deactivation

Class Message
¢ Alarm (API) #\ Error POU alarm <LATCH1>
=] Pou (FE)
_ﬂ ActivateAlarm

AlarmManager.AlarmGlobals.g AlarmHandler.Activat rmInstance (THIS, Alm AGT POU_Alarm ID

ID 1); |5 DeactivateAlarm

s.ID__lI ;

METHOD DeactivateAlarm : BOOL
1|."Sf'ul:i_IH‘F'T.T'I"
END VAR

F O

AlarmManager.AlarmGlobals.g_AlarmHandler.DeactivateAlarmInstance (THIS, Alm AGT POU Alarm I

* Loading alarm and trend history stepwise to reduce CPU load
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Visualization

Date and time - display options

= Localizable date and time format
= Format string in text list, translatable

= Possibility to switch the displayed time zone
» For all elements displaying timestamps or time values
= Alarm table
= Trend
= Clock, Date/ Time Picker, ...

T mesamp | wesse
0 24.02.2025 13:32:487 Alarm1

T mesamp | weswe
()] 24.02.2025 14:32:48:+01:00 Alarm1

T tmesamp ] Messe
0 24.02.2025 21:32:48:+08:00 Alarm1
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CODESYS MOTION CNC ROBOTICS




Motion CNC Robotics

Overview

= Improved Basic Motion

= MC_ HaltSuperimposed

= New driver for Mitsubishi Melservo
Improved ramp in with new inputs
Polynomials of degree 7
Additional cam segment types

= Improved Robotics
* |[mproved aborting
* Improved logging

CODESYS Group | We software Automation.



New PLCopen function block MC_HaltSuperimposed

3.9. MC_HaltSuperimposed

%
FB-Name | MC _HaltSuperimposed
This Function Block commands a halt to all superimposed motions of the axis. The underlying motion 1s not interrupt-
ed.
VAR_IN OUT
B | Axis | AXIS_REF | Reference to the axis
VAR INPUT
B Execuie BOOL Start the action at nsing edge
E Deceleration REAL Value of the deceleration [w/'s’]
E Jerk REAL Value of the Jerk [u/s’]
VAR OUTPUT
B Done BOOL Superimposed motion halted
E Busy BOOL The FB 1s not finished and new output values are to be expected
E CommandAborted BOOL ‘Command’ 15 aborted by another command
B Error BOOL Signals that an error has occurred within the Function Block
E ErrorID WORD Error identification

MC_HaliSupennmposed

AXIS_REF Axis Axis |  AXIS REF
BOOL Execute Done BOOL
REAL | Deceleration Busy [ BOOL
REAL _| Jerk Active | BOOL

CommandAborted BOOL
Error | BOOL
ErrorlD WOERD

Motion CNC Robotics
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Motion CNC Robotics

New driver for Mitsubishi Melservo series
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Improved ramp in with new inputs for function block MC-Camin

New inputs MasterStartDistance and MasterSyncPosition

Cam

MC_Camin
Cirive Master InSync
Ooir=f Slave Busy
10 MasterstartDistance Active
120 MastersyncPosition Commandiborted
MC_StartMode.ramp_Im_gist Sartmode Error

ErrorlD
EndOfProfile

Motion CNC Robotics
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Motion CNC Robotics

Improved ramp in with new inputs for function block MC-Camin

app-4Position E T— Configuration
: Y &dd Variable
= Diagram 1
200 , == Slave.fSetPosition
= Master.fSetPosition
= Diagram 3
0— o == SlavefSetvelocity
I r— i - i : == Master.fSetvelocity
120_ P : = DiagramS
100 : == SlavefSeticceleration
50— i : t I Master.fSetfcceleration
60 : y : : : = Diagram 7
40 ‘ mm PLC_PRG.cam.InSync
20 mm FLC_PRG.cam.Bxecute

-+ Acceleration

1 ' 1
Foy
1.0 CAAfmMT Stans H H - -t

L 4

T I T I T I T I T I
25 3s 4g Bs

Distsance based ramp in
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Motion CNC Robotics

Polynomials of degree 7

@y cam0 x PLC_PRG & Trace g8 MainTask w | | Properties * o X
Cam  Camtable Tappets Tappet table 7 Fiter = | ¥4 sarthy -
% %lSortorder -
f:n Property Value
30048
= Segment Type  Poly7
g ‘_'_'_'_'_'_,_,—o-
: L
200
[——
I
100
--’"’“#
e
[I) 20 40 60 80 100 120 140 160 180 200 220
o
]
15 i
(=]
Q. o
=
1{E -
05
—
[I) 20 40 60 80 100 120 140 160 180 200 220
W
o ‘
00215 // "
00148 i \\
0 =:- SN
z 20 40 60 80 100 120 140 160 180 200 220
0.0t ;
——
Smoother movement of cam due | [
o
0.0065%-
" =
to polynomials of degree 7
i 20 40 60 a0 160 120 140 160 180 200 20
D.DD{S

CODESYS Group | We software Automation.



Motion CNC Robotics

Improved usability with CamBuilder API - easier cam generation

camBuilder.Init();

camBuilder. Append(
SMCB . Poly5(
SMCE . Bounglmplicit()
SMCB.Bourfi(120, 128, 1)));
camBuilder. Append(
SMCB . Polys(
SMCE.BoundImplicit(),
SMCB.Bourfd (248, 248, 1)));
camBuilder. Appendf,
SMCB . Poly5(
SMCB.BoundImplicit(),
5MtB.Bu|nd(3aa, 368)));

300

[nJuosod ane|s

| . . . . master position [u
| | I | | | | I
120 140 160 180 200 220 240 260 280 300 320 340
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Smooth switching cams using buffer modes

Master

Slave

MC_BUFFER_MODE Buffered

camin
MC_Camin
Master InSync
Slave Busy
Execute Active
MasterOffset CommandAborted
SlaveOffset Error
MasterScaling ErrorlD
SlaveScaling EndOfProfile

MasterStartiDistance
MasterSyncPosition
AvoidReversal
StartMode
CamTablelD
BufferMode
VelocityDiff
Acceleration
Deceleration

Jerk
TappetHysteresis

Tappets

Motion CNC Robotics
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Additional cam segment types
Inclined sine and modified sine

Slave position fix)

Slave acceleration f "(x)

Inclined sine
1.0 2.00 4
1.75 1
0.8
% 1.50
S
0.6 1 21257
' 8
@ 1.00
>
4 [
04 2 0.75
w
0.50
0.2 4
0.25
0.0 T T T T 0.00 T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Master position x Master position x
6 40
304
4 4
20+
B =
2 £ 10
-
-
0 c 0
)
—2 4 r_u: -10
-20
_4 -
-30
=61 -40
T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

Master position x Master position x

Inflection point

Max. deceleration
point

Velocity = 0 at both boundaries,
For dwell - dwell movements

Motion CNC Robotics

Modified sine

Master position x

1.0+ 1.75
1.50
0.8
= ¥ 125
= -
< 1 >
= 0 £ 1.00
a °
e 2
¢ 04 v 075
© ©
0 w
0.50
0.2 4
0.25
0.0 T T T T 0.00 T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Master position x Master position x
6 o
\4_ 60
E A=0.5
=2 X 401
=l =
=] -
\E\e B
% 2 20
ot 4
© C* I_B
v -2 2 »
18]
& 4]
-4 4
_20 -
-6 T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

Master position x

Different velocities at boundaries
Finetuned by inflection point and max.
deceleration point

CODESYS Group | We software Automation.



Motion CNC Robotics

Cam displayer to view position, velocity, acceleration,
and jerk at your user interface

w w w
g 13 99m 6 )
< 1< 4 < 1
4] 1@ | @ A | |
=) -4 < W | | {
0918 15/§ ° - | |
o 15 En | i | | |
=gl 18 44 I 0. 95 . S B AN L L O
1. s 3: ‘ | | |
0.7 I ] — L\ i
: ] 2 = |
0.6 0.5- 1 l | l | |
. i : : - :
|

Mool Y L PTTNTATT TR

0.4 '1j
1 -05- 2 - !
0.3 : 1 ' f
] | -3 : |
- I | | |
0.2_; 1 2
il | 5 ,
] 1.5 4 | I I
0] 171 62 | | : | |
= i~ - I T 7 T i, T i T ! T 2 T 1 T = T T T 5 i \ [] U T L1 T 7! T x T & T i T R T T
0 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Master position
.\/ Position "  Velocity +/  Acceleration ﬁ
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Motion CNC Robotics

Cam editor — change cam during runtime in the visualization

Load cams Save segment Use 't. n your
application

— f

Load C S C MyC d Poly7 >
oad Cam Vit yCam save - o - Select segment

L 1.500000 2.000000
° Create/delete

segment

—
w N
1 4 |

1.8

Y 2.000000 0.000000

uopsod ane|s

- -
D~
(I

Change

15] Vv 1.000000 0.000000 boundary values

14]
1.3
124
g

1]
0.9]
0.8-
0.7
0.6
0.5
0.4
0.3]
0.2

/[ S A 0.000000 0.000000 Change segment
: ‘ types

J 0.000000 0.000000

Lambda

Split Delete

1.8 1.9 2
Master position

l« Position

Velocity

Acceleration

CODESYS Group | We software Automation.



Motion CNC Robotics

High precision digital cam switch — new function block

Problem: Glue gun delay of -50 ms
Existing solution:

MC _DigitalCamSwitch precision is limited by
bus cycle time

Glue gun output
On Comp. -50 ms

e <+g— Off Comp. -50 ms
SMC_GetTravelTime programming in application
code necessary
NEW solution:
SMC_DigitalCamSwitch_HighPrecision
O - -
0 90 180 270 360

Axis position
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High precision digital cam switch

Motion CNC Robotics

Existing solutions New with SoftMotion 4.18.0.0

MC_DigitalCamSwitch

MC_DigitalCamSantch

Bis s InDperation
| Switches A Switches Busy
| Outputs S0 tputs Error
|  TrackOptions A TrackOptions ErrorlD
—Enable SwitchCorrupted

—EnableMask

TappetMode

SMC_GetTravelTime

SMC_GefTravelTime
[l Vel
—Enakble Dwration —
—Position Error—
—Direction Errorld —

SMC_DigitalCamSwitch_HighPrecision

A ]

Switches

TrackOptions

SMC_DigitalCamSwitch_HighPrecision
£ Mxis Events —
A Switches InDperation —
ATrackDptions Busy—
—Enzble Error—
—EnableMask ErrorlD —
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Motion CNC Robotics

High precision digital cam switch

= 1A
=}
o
)
=}
o
C
3
()]
(0]
=
O] 0 L
MC_DigitalCamSwitch 14
MC_DigitalCamSwitch
2 s InCiperation —
Switches = Switches Busy—
Outputs S 0utputs Errorf—
TrackOptions HTrackOptions ErrorlD —
—Enable SwitchCorrupted —
—EnableMask
— TappetMode 0
SMC_DigitalCamSwitch_HighPrecision 14
SMC_Digital CamSwitch_HighPrecision
Bixis S Events —
Switches 2 Switches InCiperation —
TrackOptions HTrackOptions Busy—
—Enable Errorp—
—EnableMask ErrorlD —
0 —

Cyclen Cycle n+1 Cycle n+2

CODESYS Group | We software Automation.



Motion CNC Robotics

Automatic ReinitDrive

= Automatic initialization after slave becomes operational again

iy E Lexium32M_SoftMotion (Lexium32M_SoftMotion) £ b Lexium32M_SoftMotion {Lexium32M_SoftMotion) £ | Lexium32M_SoftMotion (Lexium32M_SoftMotion)
+- AAMEP Drive (SM_Drive_ETC_Schneider_Lexium32M) I +- AWEP Drive (SM_Drive_ETC_Schneider_Lexium32M) +- 1 2BE Drive (5M_Drive_ETC_Schneider_Lexium32M)

= Automatic initialization after slave gets enabled

i b Lexium32M_SoftMotion (Lexium32M_SoftMotion) . I Lexium32M_SoftMotion (Lexium32M_SoftMotion)
M5 I ARE Drive (SM_Drive_ETC_Schneider_Lexium32M) B Drive (SM_Drive_ETC_Schneider_Lexium32M)

SMC2_ReinitDrive
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Motion CNC Robotics

Improved aborting

TMStartVelocity, TransitionParameter[0] = 1

= First movement :
o Aborting movement : : : :
' -@- SoftMotion 4.17.0.0 : Axis moved back to exact aborting location
-®- SoftMotion 4.18.0.0 :
|
0.02 - :
1
|lllll> -----’
:4. EEENR
0.00 - . S e—
:-----’-----»
I
~0.02 - | \\\\ . . .
! Axis continues movement without change
! of direction
~0.04 - |
l
1
|

200 225 250 275 300 325 350 375
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Motion CNC Robotics

Improved logging

= Specify custom names for movements

MC_MoveDirectbbsolute

MC_MoveDirecttbsolute
| HLotisGroup I—Hﬁxisﬁr{:up Done—
—Execute Busy—
—Position Active—
—CoordSystem Error—
| ™MY_MOVEMENT _NAME I— MovementName ErrorlD —

= Get more detailed log messages for certain errors

€ *InstancePath: Device. Application.PLC_PRG.mda

€ = While creating movement MY_MOVEMENT _MAME (id=1)
€ = Axis #0, pos=-5.0 outside limits [0.0, 130.0]
X

Error 12008: The given axis position exceeds the position limits of an axis.
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Fieldbus

CODESYS FIELDBUS




Overview

= General improvements

= Specific improvements
= CAN (CANopen/SAE J1939)
= |O-Link
= Modbus
= EtherNet/IP
= PROFINET/PROFISAFE
= EtherCAT

CODESYS Group | We software Automation.



General improvements

Devices v 3 X
[ | D i t h b y I t k = 3 Untitled2s -
eVIce ree S OWS us c c e as = [ Device (CODESYS Control Win V3 x64)
= [ PLC Logic
=} Application
.I] Library Manager
[£] PLC_PRG (PRG)
= E Task Configuration
&, EtherCAT Task (IEC-Tasks)
=& MainTask (IEC-Tasks)
& pLC_PRG
£, ModbusTask (IEC-Tasks)
[ EtherCAT_Master (EtherCAT Master)
= [ canbus (CANbus)
[ﬂg CANopen_Manager (CANopen_Manager)
= () Modbus_COM (Modbus COM)
t_ﬂg Mod:m_SmaI_Devnﬁ(Moths Serial Device)

Modbus_Serial_Device (Modbus Serial Device)

Bus cycle task: ModbusTask
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Improvements for CAN

= CAN FD for CAN communication

» Support of CAN FD for CODESYS communication protocol (engineering system < runtime)

= Layer2 application library

= Not for CANopen!

= However:
» Preview of CAN FD with full functionality
= Textual configuration for gateways
= Limited test coverage

= EDS import updated

= SAE J1939 graphical signal and
data layout editor

Add PG = Add Signal X Delete
g
]

Enable

EEEEE

PGN/SPN

61440 (16#F000)
61441 (16#F001)
61444 (16#F004)
64953 (16#FDB9)
65132 (16#FE6C)

MName

rrrrrrrr
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Improvement for 10-Link

= Gateway functionality for external tools that enables the reading
and writing of IO-Link parameters

CODESYS Group | We software Automation.



Improvement for Modbus

= Network redundancy
» Required: Server devices supporting two parallel IP connections
= MODBUS client: Two parallel connections can be set up to each server
= |n case one connection fails: use of the other one
= QOption to define the preferred line
= FBs to monitor the status of each line

= System redundancy support
= |ntegration in CODESYS Redundancy
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Improvement for EtherNet/IP

= Support of Conformance Test 20
= Connection API

* Improved runtime performance

= Depending on I/O layout - highest gain with I/O data in series
= Up to twice as fast

CODESYS Group | We software Automation.



Improvement for PROFINET/PROFISAFE

= TCI support

= Execution of external manufacturer-specific configuration tools directly from CODESYS to enable
the configuration of special security settings

= Support of GSDML schema V2.44:
Allows 2-port devices to pass the conformance test

= Pass new version V2.45 of PROFINET test specification
= PROFISAFE diagnosis

= Certification for virtual controls

= Function blocks for reading and writing I&M records

CODESYS Group | We software Automation.



F50E SubDevice
Safety (SY6 Safety FSoE)

Improvement for EtherCAT

(1) EtherCAT_Master X

General Clear &l connections

F5oE MDevice
H  Slot_1_F5oE_Master (FSoE_M_2BYTE_IN_2BYTE_OLT)
H |Slot_2_FSoE)‘1a=tEr(FSoE_?‘I_lWﬂ'EJN_1OBYTE_OLI'D |
H Slot_1_FSoE_Master_1 (FSoE_M_2BYTE_IMN_2BYTE_OUT)

Sync Unit Assignment

Support by CODESYS Control Embedded

New configuration editor “Safety FSoE Connections”
= For non-CODESYS FSoE Main Device

= Copies safe data between FSoE Main Device
and FSoE Sub Devices

= Support of SCl import files

Safety FSoE Connections

Log

EtherCAT Parameters

EtherCAT I/0 Mapping

EtherCAT IEC Objects

Status

Information

_Ij EtherCAT_Master X

M Slot_5_FSoE_Master (FS0E_M_6BYTE_IN_1BYTE_OUT)

M Slot_14_FSoE_Master (FSoE_M_1SYTE_IN_iBYTE_OUT)

FSOES_2 (FL1904 FS0E Message)

ETC mailbox gateway implementation e[| o) Pty Coe P

= Possibility for other tools to access data of Sub Devices by e — s me o wmow
offering a routing channel O O S

Diagnosis page for distributed clocks e — N S——

Support of EtherCAT 10-Link Gateways
Festo CPX-AP-I-4I10L and CPX-AP-A-4I10L

EtherCAT 1/O Mapping

EtherCAT IEC Objects

Status

Information
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CODESYS COMMUNICATION




Communication

Overview

= OPC UA Server: Certification of Embedded UA Server Profile
= OPC UA Alarms and Conditions
= OPC UA Client
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Communication

OPC UA Server: Certification of Embedded UA Server Profile

= Release and certification according to OPC UA 1.04 (pending)
https://opcfoundation.org/products/?search=codesys

= Communication add-on V4.6 and appropriate runtime version required
(V3.5 SP21 or 4.15.0.0 for SL-runtimes from the CODESYS Store)

= New feature support
= Data change filters
= Monitoring triggers

CODESYS Group | We software Automation.


https://opcfoundation.org/products/?search=codesys

OPC UA Alarms and Conditions

= Alarms & Conditions in OPC UA based on the Alarm Manager
= New configuration workflow in Communication Manager

* Implementation compliant to OPC UA standard
= Note: Usage of custom alarm definitions from companion specifications not part of initial compliance

Devices - 0 X
=5 simole_alms -
= ﬂj Device (CODESYS Control Win V3 x64)
=2l PLC Logic

=-{Ck Application
= Alarm Configuration
& Error
@ AlarmGroupInstance
@ MyQtherAlarmGroup
@ AlarmStorage
AlarmGroupInstance
MyQther AlarmGroup
'_\, AlarmGroupTemplate
=-{B§ Communication Manager
=% OPC UA Server
-] Symbol Set
m Library Manager
MyAlarmFB (FB)

] SymbolSet X

Communication

%) Refresh | Use access rights defined in the user management []

IEC Symbols Editor  Symbol Type Editor  Alarm Group Editor  Symbal Set Result

.ﬁ. ‘why does my variable not appear?

Sync ;TExpu:urt "4

Alarm Groups

=" Device, Application

=~ Alarm Groups
AlarmGroupInstance
MyQtherAlarmGroup

a  Alarm Groups

& MyOtherAlarmGroup
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Communication

CODESYS OPC UA Client API

= |[EC library “OPC UA Client”
= For the convenient use of the runtime’s OPC UA Client functionality
= Function blocks for connection management and client services for data access
= Based on the specifications of the “PLCopen OPC-UA Client for IEC61131-3" but offer a
simplified interface.

= Access to complex, nested data structures, e.g. structures or arrays, within the
V1.0 Data Access Services (subscribe, read, write)
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®

CODESYS

Thank you for your attention!

Follow us. Stay up to date!

You _
i) codesys.com/YouTube m codesys.com/LinkedIn

CODESYSPis a registered trademark. Technical specifications are subject to change.
Errors and omissions excepted. No reproduction or distribution, in whole or in part, without prior permission.
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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