
Features and Improvements

V3.5 SP21

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



 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

Overview

Engineering



 Ideal: 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

Compiler: Warnings as errors

Engineering



 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:
 IP 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.

Update: Basic libraries delivered with the CODESYS Development 
System 

Engineering



 Now support of automation workflows using the scripting API 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

Update: CODESYS Trace

Engineering



 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

Selection of compiler version for libraries

Engineering



 List of new keywords
 END_METHOD
 END_INTERFACE
 END_PROPERTY
 PROPERTY_SET
 PROPERTY_GET

 Usage as variable names  compiler errors

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

Engineering



 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

Update – Ladder Editor

Engineering



 Usability improvements
 Installation process:

Create separate repositories - This option is now more visible to users.
 Installation path:

You can jump to the installation location (explorer) directly from the main tile.

 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

• Install now
• Remind later
• Skip this version

 Add-on filter
 The "Browse” list can now be

filtered by multiple tags.

Improvements to the CODESYS Installer

Engineering



 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

Improvements to the CODESYS Installer

Engineering



 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

Option to integrate your own help content into the Offline Help

Engineering

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


 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 IIoT) 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

Licensing improvements

Engineering



 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

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

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

 Fewer false positives due to variable value prediction
 New rules for:
 Safe use of arrays, pointers, references, interfaces
 Automatic detection of division by zero

Professional Developer Edition: Static Analysis

Engineering



 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 UI for simple setup

Professional Developer Edition: Git

Engineering



CODESYS RUNTIME
CODESYS SAFETY



 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

Overview

Runtime



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

services on a target device
 Smart recognition of supported options

Completely revised Deploy Tool for all Control SL products

Runtime



 Deployment and operation of all runtime products

Completely revised Deploy Tool for all Control SL products

Runtime



 Hardware-independent SIL3 safety solution
 Available as native or containerized variant
 Convenient setup and configuration with Control SL Deploy Tool
 Certified by TÜV Süd
 Application-based licensing model
 PROFIsafe 2.6 conformance test succeeded
 FSoE up coming in Q3/2026

Certified, hardware-independent virtual safety controller:
CODESYS Virtual Safe Control SL

Runtime



 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

CODESYS Safety Extension – More flexibility and independence

Runtime



 Deploy multiple, independent virtual PLCs on a single standard hardware platform
 Reduces hardware and installation costs significantly
 Ideal 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

CODESYS Virtual Control SL – Virtual PLCs for flexible automation

Runtime



 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

General improvements to CODESYS Control SL

Runtime



 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

CODESYS Control SL – Default security settings

Runtime



 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

CODESYS Redundancy: 
New interface for data synchronization and further improvements

Runtime



 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

Device manufacturer: Updates for various products

Runtime



CODESYS AUTOMATION SERVER



CODESYS Automation Server

Overview

 Remote application control
 Edge Gateway replacement
 File management I
 Renewal of expired Edge Gateway certificates
 Certificate management
 Encrypted communication

CODESYS Automation Server

versions 1.33.0.0 – 1.35.0.0



Solution
 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 in to a PLC
 Application control by any device with a browser
 High time savings

Remote control: start, reset, stop applications

CODESYS Automation Server



CODESYS Automation Server



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

CODESYS Edge Gateway replacement

CODESYS Automation Server



CODESYS Automation Server



File management

CODESYS Automation Server

Solution:
 Extensive remote file management possibilities
 Development in three stages

I)   File transfer to PLCs
II)  Deployment of additional files & central

file management
III) Backup & restore of files

 Access to the PLCs file system via browser – no 
CODESYS Development System needed

 Control of recipe management from the browser
 Enhanced capabilities through support of user-

defined files on PLCs



CODESYS Automation Server



CODESYS Automation Server

Solution:

Temporary, functionally restricted 
connection, only for renewing the 
certificate

 Full functionality with new certificate
 “Old” Edge Gateways

(shelf life > 6 months) still usable

Renew expired Edge Gateway certificates



CODESYS Automation Server

1

2

3

4

5



CODESYS Automation Server

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

 Certificates of all devices always in view
 Automatic notification before certificate expiration
 Clear handling and workflow

Certificate management 





CODESYS Automation Server

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

Encrypted communication 



Encryption via
CODESYS Automation Server

as man-in-the-middle

Company 
network

End-to-end encryption from
CODESYS Development System

to PLC

Company 
network

CODESYS Automation Server

OR





CODESYS VISUALIZATION



 Responsive design
 Client-specific localization
 Alarm management
 XY chart / trend
 Python scripting
 TargetVisu overlay
 WebVisu
 Visu dialog optimizations
 Alarms and trends
 Date and time

Overview of the improvements

Visualization



 Use of Container.Size and Visu.Size

 Container.Size is the client size on each main page.
 Possibilities
 Alignment
 Filling of areas

Responsive design: 
Positioning of elements depending on the client size

Visualization

CODESYS logo aligned on the right
Trend graph fills the area



 Wrap content dynamically, scroll bar appears

Responsive design: 
Positioning of elements depending on the client size

Visualization



 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.

Client-specific localization 

Visualization



 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)

Alarm management - new features

Visualization



 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
 DT / LDT

 Format strings can be specified.

XY chart / trend - support of time data types

Visualization



 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

XY chart / trend - dynamic recording interval

Visualizatio

ZOOM 
1s ZOOM 10s



 Creation of visualization objects
 Adding, removing, or modification of elements
 Setting of properties
 Example code:

CODESYS Python scripting: Creating or modifying visualizations

Visualization

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);



 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 - performance optimizations

Visualization

 Correct handling of elements with tap or toggle function in combination with multitouch
 Scrolling start on elements without input configuration

TargetVisu Overlay - scrolling frames with multitouch



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

WebVisu - password manager

Visualization



 New alarm observation type "Alarm (API)" – Setting alarm states by calling the API

 Loading alarm and trend history stepwise to reduce CPU load

Alarms and trends - optimizations and extensions

Visualization



 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, …

Date and time - display options

Visualization



CODESYS MOTION CNC ROBOTICS



 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
 Improved aborting
 Improved logging

Overview

Motion CNC Robotics



New PLCopen function block MC_HaltSuperimposed

Motion CNC Robotics



New driver for Mitsubishi Melservo series

Motion CNC Robotics



New inputs MasterStartDistance and MasterSyncPosition

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

Motion CNC Robotics



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

Motion CNC Robotics

Distance based ramp in



Polynomials of degree 7

Motion CNC Robotics

Smoother movement of cam due 
to polynomials of degree 7



Motion CNC Robotics

Improved usability with CamBuilder API - easier cam generation 



Motion CNC Robotics

Smooth switching cams using buffer modes



Motion CNC Robotics

Additional cam segment types
Inclined sine and modified sine

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

Different velocities at boundaries
Finetuned by inflection point and max. 

deceleration point

Inflection point

Max. deceleration 
point



Motion CNC Robotics

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



Motion CNC Robotics

Cam editor – change cam during runtime in the visualization

Load cams

Select segment

Create/delete 
segment

Change 
boundary values

Change segment 
types

Save segment Use it in your 
application



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

SMC_GetTravelTime programming in application 
code necessary

NEW solution:
SMC_DigitalCamSwitch_HighPrecision



Motion CNC Robotics

High precision digital cam switch

Existing solutions New with SoftMotion 4.18.0.0



Motion CNC Robotics

High precision digital cam switch



 Automatic initialization after slave becomes operational again

 Automatic initialization after slave gets enabled

Automatic ReinitDrive

Motion CNC Robotics



Motion CNC Robotics

Improved aborting 

Axis moved back to exact aborting location 

Axis continues movement without change 
of direction



 Specify custom names for movements

 Get more detailed log messages for certain errors

Improved logging

Motion CNC Robotics



CODESYS FIELDBUS



 General improvements
 Specific improvements
 CAN (CANopen/SAE J1939)
 IO-Link
 Modbus
 EtherNet/IP
 PROFINET/PROFISAFE
 EtherCAT

Overview

Fieldbus



 Device tree shows bus cycle task

General improvements

Fieldbus



 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

Improvements for CAN

Fieldbus



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

Improvement for IO-Link

Fieldbus



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

 System redundancy support 
 Integration in CODESYS Redundancy

Improvement for Modbus

Fieldbus



 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

Improvement for EtherNet/IP 

Fieldbus



 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

Improvement for PROFINET/PROFISAFE

Fieldbus



 Support of SCI import files
 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

 ETC mailbox gateway implementation
 Possibility for other tools to access data of Sub Devices by

offering a routing channel

 Diagnosis page for distributed clocks
 Support of EtherCAT IO-Link Gateways

Festo CPX-AP-I-4IOL and CPX-AP-A-4IOL

Improvement for EtherCAT

Fieldbus



CODESYS COMMUNICATION



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

Overview

Communication



 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

OPC UA Server: Certification of Embedded UA Server Profile

Communication

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


 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

OPC UA Alarms and Conditions

Communication



 IEC 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)

CODESYS OPC UA Client API

Communication



Thank you for your attention!

CODESYS® is 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.

codesys.com/LinkedIncodesys.com/YouTube

Follow us. Stay up to date!
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