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Features & Improvements CODESYS V3.5 SP7

=
CODESYS

OPC UA Server Improvements

= OPC UA Server already released with V3.5 SP6 Patch3
= Republish service
= Configuration of TCP network adapter and port number

= Completion of subscriptions

Symbol Configuration

Runtime

Changed symbal configur| <15  |Include Comments in XML

Symbols ¥|  Support OPC UA Features
+.[] |E] Constants
+.[] |E] GlobVars

Optimized Layout

or online change

ttribute Type

#-[[ IoConfig_Globals

= PLC_PRG
[7] # bCheckForSolution
# bFinish
[7] # bFirstStart
[7] 4 bInit
[[] # bPlay
[T # dwTime
[7] # iCoDeSysBest
[7] # iCoDeSysPlays
[] # iCoDeSysPlays1
[] # iCoDeSysPlays2

| ST SO P P

FELSLTSFLLS

BOOL
BOOL
BOOL
BOOL
BOOL
DWORD
INT
INT
INT
INT
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Features & Improvements CODESYS V3.5 SP7

CODESYS Runtime

Optimization of Router Configuration and Performance

= Improved router configuration
= Less RAM usage
= No dynamic RAM usage during runtime — memory is allocated at startup only
= Validation of complete router configuration at startup

= UDP
= Automatic detection and handling of PPP adapters
= Explicit configuration of localhost adapters possible

» Takeover of Windows network adapter order (per default) — IP-based order
still possible via setting

= Less changing of router addresses
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Features & Improvements CODESYS V3.5 SP7

CODESYS Runtime

Release of Security Whitepaper K3

= Security in industrial control applications

= General means for protecting industrial control
applications

= Security responsibilities in industrial control
applications

= Available onboard security measures within CODESYS

= Scheduled and future additional on-board security
measures of CODESYS
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Features & Improvements CODESYS V3.5 SP7

CODESYS Runtime

Further Improvements

= |ecVarAccess:
Full browsing through symbol space — also for complex data types

= Simulation: Trace manager support added
= CIFX/NetX: Configuration-based loading of firmware

= Fieldbus: Support of extended generic device diagnosis (online device
reconfiguration)
=> See also "Fieldbus” section

= Retain handling: Separated CRC for retain and persistent data to
reinitialize data only, if the layout of retain area has changed
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Features & Improvements CODESYS V3.5 SP7
CODESYS \ Engineering
Contents

= |Infrastructural Changes

= Extended Refactoring

= Improvements in Graphical Editors
= Restructured Online Help

= Optimization of Code Generation

= Improved Cross Reference View

= Improved Trace Element

= Further Improvements

= New Product
= CODESYS C-Integration
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Features & Improvements CODESYS V3.5 SP7

N \ L
CODESYS Engineering

Infrastructural Changes

= Removal of feature sets
= No dialog after start up — CODESYS always starts in professional mode

= Options category removed
= Support of screens with high-pixel density ("120 dpi issue")

= Automation Platform: New dependency injection mechanism on top of
Component Manager

& cut
Copy

Extended Refactoring

. Delete

= Add and remove of input and output variables Select Al

Browse 4

Advanced »

E Input Assistant...

Refactoring P | =i Rename iCounter’..

#f Add variable. ..

mi Remove iCounter'...
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=
CODESYS

Improvements in Graphical Editors

= CFC editor
= |mproved parameter handling

» |nsertion of input and output boxes
by drag and drop

= FBD editor

= Automatic generation of networks
by drag and drop of new elements

= D editor

= Automatic generation of networks
by drag and drop of new elements

Features & Improvements CODESYS V3.5 SP7

Master x| ~ /g Frocess x -
7 Inl:INT:=5; -
: =
Par; :[1
In2:INT:=2; T
In3:INT:
- END VAR . =]
sum:= Inl+In2+In3;
=) Edit Parameters ﬂ

Parameter |

Type |\-‘alue |Imtia\valua |Min |Max |Unit |Dascripticn ‘

AL

INT

100 % Iﬁl

» |nsertion of parallel contacts by drag and drop
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CODESYS

Restructured Online Help

= New content structure
= Online help for typical use cases of the CODESYS Development System

» Reference part still available (for example,

restructured

Back 2] & | €¥contents [¢)Index ‘Q, search | 42
H L

Et@ CODESYS Development System
@ Configuring CODESYS
0 Creating and Configuring a Project
Q Exporting and Transferring Projects
0 Comparing Projects
0 Projekt schiitzen und speichern
0 Configuring an /O link
@ Programming an Application
0 Exchanging Data on the Network
Q Transferring Applications to the PLC
0 Testing and Debugging
0 Application at Runtime
0 Updating Application on PLC
Command Line Interface

- @ Copying Files to/from PLCs
Q Managing Libraries
0 Managing Devices
Q Managing packages and licenses
Using Scripts

@ Referenz Programmierung

1@ Referenz Benutzeroberfidche

- @ Tutorial: A simple Example Project

e @ Using Online Help
[]--Q SoftMotionLight
[]--Q SoftMotion
[+ Q CODESYS Application Composer

(_j Contents __j)

Ready

Jevelopment System = Creating and Configuring a

F’;th.act
Creating and Configuring a Project
What is a project?

A project contains the objects that are necessary for the creation
of a control program (‘application’):

Pure POUs, for example programs. function blocks, functions,
GVLs.

Objects that are additionally required in order to be able to
execute the application on a PLC. For example, task
configuration, library manager, symbol configuration, device
configuration, visualizations, external files.

You can program several applications and connect several control
devices in a project.

CODESYS manages device-specific and application-specific
POUs in the Devices view ('Device tree’). project-wide available
POUs in the POUs view.

For the creation of projects there are templates that already
contain certain objects.

Basic configurations and information for the project are defined in
the Project Settings and the Project Information. For example:

= (Cnmnilar sattina

Features & Improvements CODESYS V3.5 SP7

Engineering

context sensitive help), but
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Features & Improvements CODESYS V3.5 SP7

CODESYS Engineering

Optimization of Code Generation

= Performance optimization during code generation of symbol
configuration (25-30 %)

= Change in code generation: Explicit specification of offsets in symbol
iInformation

= Compatibility Mode — calculation of output layout in classic method

= Optimized Mode — calculation of output layout in optimized method
(decoupled from internal compiler layout)
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Features & Improvements CODESYS V3.5 SP7

N L
Engineering

CODESYS

Improved Cross Reference View

= Based on "intelligent" pre-compile information

= Search results much more detailed

Cross Reference List

Name: [PLC_PRG.iCounter |~] ﬂ ﬂ g J J @

| T\-‘pe| Addressl Location

| Comment |

| Object
PLC_PRG [Device: PLC Logic: Application]
PLC_PRG [Device: PLC Logic: Application]
PLC_PRG [Device: PLC Logic: Application]

Symbol PoOU | Variable | Access
= iCounter FLC_PRG iCounter Declaration INT Line 3 {Ded)
iCounter PLC_PRG iCounter Write INT Line 1, Column 1 {Impl)
iCounter PLC_PRG iCounter Read INT Line 1, Calumn 13 {Impl)
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Features & Improvements CODESYS V3.5 SP7

CODESYS Engineering

Improved Trace Element

= New analysis function: Trace statistics

= Simplified advanced settings

= New storage format: *.trace.csv (loading of traces in the runtime system
with CmpTraceMgr)

@ﬁ Trace x] -
30 /ﬁ e o m= PLC_PRG.TracedVar(l] [ |
] / == PLC_PRG.TracedVar[1]
i // == PLC_PRG.TracedVar[4]
B B PLC_PRG.TracedVar[3]
" .

mm PLC_PRG.TracedVar[2]

Trace Statistics 10ms - Tm8s270ms (A 1m8s260ms)

Signal [ ] w] min] avg ][ 1... | RMS | StdDev | Max | Integral | Min... | Avg
PLC_PRG.TracedVar[d] O 2152 -100 0,142163568773234 0 44.007575346735 44.007422551808 100 -69.0099999999932 0.017 0.03173407717.
PLC_PRG.TracedVar[1] 1 2152 -89 1,14916356877323 1 44.0224240195968 44.007422551803 101 -0.752999999999983 0.017 0.03173407717.
PLC_PRG.Tracedvar[4] 2 2152 -97 3.14916356877323 3 44.1199554718301 44.007422551808 103 135.769 0.017 0.03173407717.
Advanced Trace Settings PLC_PRG.TracedVar[3] 3 2152 97 3.14916356877323 3 44.1199554718301 44.007422551308 103 135,771 0.017 0.03173407717;
PLC_PRG.TracedVar[Z] 4 2152 -98 2.14916356877324 2 4405986999165 44.007422551803 102 67.5109999995999 0.017 0.03173407717.
Measure in every n-th cycle: 1 | 20ms 4] | [v]
Recommended runtime buffer size (samples): 41| 800ms
["] override runtime buffer size: _&?{
-30 -
T T T T T T T .
Am75500ms  1m75800ms  1m7s5700ms 1m7s5300ms  1m7s900ms 1mas 1m8s100ms  1m8s200ms
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Features & Improvements CODESYS V3.5 SP7

CODESYS Engineering

Further Improvements

= Improved license management

= Online manager:
Warning for login with an old device description on a newer plc version

= User management:
Capability of copying user rights from one project to another

= Project archive:
Warning if the created archive contains non-compiled libraries

= New functions in compiler and code generators

= "Strict" enumerations: Capability of using subrange types for enumerations
and to check the validity

= Atomic access to 64 Bit data types on 32 Bit ARM and x86 systems (for
selected global variables only)
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Features & Improvements CODESYS V3.5 SP7

CODESYS Engineering

New Product: CODESYS C-Integration

= Enables the integration of C-code in standard CODESYS projects
(add-on product for device manufacturers)

= Requests external toolchain for the compilation and linking of the
C-code as a CODESYS plug-in component

» Integration by CODESYS Automation Platform customers or
3S-Smart Software Solutions as a service

/15 PLcPRe x
= ] PoU () - 1 PROGRAM PLC_PRG
[ vE™H S 2l wR
, 3

=D EC Interface

%
3
%
%

=3 so <

n.h
c
=)

333 ¢
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CODESYS

Contents

= New Visualization Style "White Style"

New Visualization Toolbox

New Symbol Library

Multi-Y-Axis Support for Trend Element

Implementation of Exception Handling in
CODESYS Visualization

= Further Improvements

Features & Improvements CODESYS V3.5 SP7

Visualization

19
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ﬁ Features & Improvements CODESYS V3.5 SP7

CODESYS

New Visualization Style "White Style"

Belt Press Machine

Pressure (2}

Velocity ()

Cold @ i Warm

Safety || [

Rotation

)

( |
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Material Usage Supply
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®
CODESYS

New Visualization Toolbox

= Preview of available visualization elements,
Images, and project visualizations

= Full-text search in image pools, libraries,
and visualization objects of the project

= Multiple selection of categories/tags
(also customizable)

= New dialog for easier connection of defined
frames to according FB instances

Advanced Trace Settings

Measure in every n-th cycle: 1 j 20ms

Recommended runtime buffer size (samples): 41| 800ms

[] override runtime buffer size:

Features & Improvements CODESYS V3.5 SP7

Visualization

IIIIIE

;
Measurement controls
Lamps/Switches/Bitmaps Special controls

Dateftime manaaging controls
IP_Elementimages ImagePool_3DPath
Current project | VisuElem3DPath

= (&)

Alarm table Alarm banner
|III ﬂ
] '

Histogram TextEditor

ControlPanel ControlPanel

21
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®
CODESYS

New Symbol Library

= 200 SVG graphics

= Symbol library = CODESYS library with
additional attribute

= Easy integration of own symbol libraries for
device manufacturers and end users

Features & Improvements CODESYS V3.5 SP7

Visualization

R

Alarm manager
Measurement controls Lamps/Switches/Bitmaps

Special contrals | Dateftime managing controls

Favaorite
z B
ArrowUpRight BackFast BackSlowly

«

BackStandard BatteryCritical BatteryFull J

b LA

»

BatteryLow BatteryMedium Bell
B *e A
(2 v
Bold Box Bracket
o=
<> 28
Bracket2 Calculatar Calender

>

Sl Sl
61

CalenderDate CalenderDay Caution

I
- J— | 200 items

B3 Properties |32* ToolBox
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CODESYS

Multi-Y-Axis Support for Trend Element

Features & Improvements CODESYS V3.5 SP7

= Arrangement of variables to different y-axes

= Visualization_Trend1

mm PLC_PRG.iVal

mm PLC_PRG.rFactor
1 PLC_PRG.rPress2
B PLC_PRG.rPress1
=3 PLC_PRG.Temp3
B PLC_PRG.rTemp2
mm PLC_PRG.rTempl

r—Yariable Settings

Visualization_Trend1

Variable: - I PLC_PRG.rPress2

Attached y axis: Default ¥ axis: standard

Display variabla name Default ¥ axis: standard

[v]

- [=C]
Description: [hFa]
Graph color: II:IYellmr
Line type: I/ Line
Point type: I None

Activate minimum warning I

Critical lower limit: I'-'

Warning minimum color: I-B|ECk

Activate maximum warnin |-

Critical upper limit: I':'

Warning maximum color: I-RECI

10014

1000+

999+

[Edul

37

2

Visualization

r 3
4- |I .'. '.I _'I
|I 'I . 'I
| | II
|I | |
3 ' f [
|I | |
| | \ I
|I 'I .'I II
2 ' - S
T T
18.05.2015 18.05.2015
16:24:20:000 16:24:22:000
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Features & Improvements CODESYS V3.5 SP7

N \
CODESYS Visualization

Implementation of Exception Handling in CODESYS Visualization

= Primary goal: Visualization crash without influencing
IEC 61131-3 application

= Using try/catch mechanism to catch crashes and optional restart
of visualization

= Exception handling is automatically activated with
CODESYS Runtime V3.5.7.0 and Visualization profile V3.5.7.0
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CODESYS

Further Improvements

= Support of properties for table element

Features & Improvements CODESYS V3.5 SP7

Visualization

= Textual import/export of alarm groups in CSV format

= Customization of dialogs for visualization user management possible

= Additional options for text display (for example, line break)

= Text properties

Harizontal align...

Centered

Vertical alignment Centered

Text format
Font
+ Font color

+ Absolute movement

Default

Default
Linebreak
Ellipsis

= Support of frames with parameter interface for TargetVisu Light

(embedded devices)

25
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i Features & Improvements CODESYS V3.5 SP7

CODESYS

Contents

= New Tripod Transformation

= Further Improvements

-4
-1 H

Engineering

I__\T“

Visualization

£x
S

Motion + CNC
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i Features & Improvements CODESYS V3.5 SP7

CODESYS

New Tripod Transformation

= Support of diagonal sliding
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Features & Improvements CODESYS V3.5 SP7

N
CODESYS Motion + CNC

Further Improvements

= Online syntax check of G-code (CNC)

= Improved error logging (with instance names for FBs and axes)
= Generic SoE driver with multi-axis support

= Support of local virtual axes (for example, usage in libraries)

= New SoftMotion device descriptions with pre-configuration for EtherCAT
and CANopen devices

= Multi-axis support for SoftMotion Light

29

© 3S-Smart Software Solutions GmbH



Features & Improvements CODESYS V3.5 SP7

»
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Features & Improvements CODESYS V3.5 SP7

CODESYS Fieldbus

Contents

= Improved Device Editor with Tab Control

Expandable Group Box Controls for Expert Device Settings

Grouped View in Device Repository

Improved Project Compare

Improved Device Descriptions

Improved Generic Device Diagnosis and Further Improvements

Fieldbus-Specific Improvements

New Products

= CODESYS EtherNet/IP Adapter (Slave)

= CODESYS PROFINET Master (for EL6631)
= CODESYS PROFIBUS Slave (for EL6731)

31
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Features & Improvements CODESYS V3.5 SP7

»

CODESYS

Improved Device Editor with Tab Control

= Horizontal tabs in device editors

Device M -
Communication Settings 5‘3” network. .. | Gateway - | Device ~
Applications
_— mm
Files —— H
4 a8 88 &
: - - e
Log [ ] L -
q EtherNet_IP_Ada EtherMet_IP_Modul
PLC settings - pter xm = ede =
PLC shell General Device Information
Users and Groups EtherMet/IP &Adapter If0 Mapping Vendor Name |3’5 - Smart Software Solutions GmbH | Et her Net/l P-
) Vendor ID 1285 ==
Access Rights Status =
Task desloyment f Product Name [EtherNet/IP Adapter |
Information
Status
Information
Minar Revision 1 =

\ Restore EDS Values |
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Features & Improvements CODESYS V3.5 SP7

N \
CODESYS Fieldbus

Expandable Group Box Controls for Expert Device Settings

= Expert settings hidden when device does not support them

Distributed Clock Options
Cycletime 4000 =| s
Sync Offset 20 =

|:| Sync Window Manitaring

Syncwindow 1 | ps

Grouped View in Device Repository

= Note: Groups are supported only by some device descriptions, for
example EtherCAT.

Device:

Vendor: | <All vendors >

LDl

MName
=[] Fieldbusses
=gl EtherCAT
= g Slave
+.-[_dl ABB - Drives
4[4 Beckhoff Automation GmbH - Customer specific Terminals
+- [ Beckhoff Automation GmbH - System Couplers

+-d Copley Cantrols Corp.-Drives -
<] - | 4

¥ Group by category

[ Display all versions (for experts only)

[ Display outdated versions
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Features & Improvements CODESYS V3.5 SP7

Fieldbus

®
CODESYS

Improved Project Compare

= Project compare support for logical exchange GVLs
= Multi-select in I/O mapping list

= Implementation of "Accept" on devices

jj Project Comparison - Differences x] -
6 | @ | % AcceptBlock + Accept Single ._Zf,]/ ||:|

|(Current Project)

| FeaturesImprovements V3.5 SP7.project (C:\Users\Win8user\Documents)

m Library Manager
[} Project Settings

= [T pevice % | pevice
+-[8l] PLC Logic Ell PLCLogic
=[] EthercAT_Master e [l EtherCAT_Master
+- i ex1100 @ ex1100
[ FECA_01_and_acCs3ss [l FECA_D1_and_ACS3ss
ﬂ‘i Accelnet
GlobalTetist GlobalTextist

Library Manager
Project Settings

Compare options: Ignore Spaces: OFF | Ignore comments: OFF | Ignore properties: OFF
1 addition(s) | |0 deletion(s) | 3 change(s)

Compare statistics:
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Features & Improvements CODESYS V3.5 SP7

CODESYS Fieldbus

Improved Device Descriptions

= Resolve of placeholder libraries in sub devices
» Fewer placeholder definitions needed in PLC device description

= Improved parameter mapping
= Capability of mapping parameters of function blocks to reduce memory usage

= Support of default sub devices

= Automatic insertion of default devices on a VAR connector
(analogous to slot or fixed devices)

35
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CODESYS

Features & Improvements CODESYS V3.5 SP7

Fieldbus

Improved Generic Device Diagnosis and Further Improvements

= Support of online reconfiguration

+

+

+

BE

=3 cag devicediagnosis
= |2 cAA Device Diagnosis
+-10) Enums
=12 Function Blocks

) Bus

) Device

) Reconfigure
Reconfigure

) Stack

) Utility

+-1) Functions

+-I0) Global Constants
) Global Variables

+-) Interfaces

+-J) Internal

+-IJ) Structs

i‘ VersionConstants

Inputs/Outputs | Graphical |Dncumentation|

—xExecute
—itfNode

Reconfigure

xDone
xBusy
xErrar
eError

= CIFX drivers: Dynamic firmware loading

Currently supported
reconfiguration features
and fieldbus drivers

Reconfigure
Disable Driver
Enable /
Disable Child
Parameters

x

X X X X X X

CIEX Profibus Device

X X X X X X X X X X
X X X X X X X X 1
X X X X X X X X X X

X X X

36
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Features & Improvements CODESYS V3.5 SP7

N \
CODESYS Fieldbus

Fieldbus-Specific Improvements — CANopen

= Implementation of device diagnosis for CANopen Master and
CANopen Slave

= CAN Mini Driver: Extension of interface for drivers without IRQ
= Improved PDO auto mapping mechanism for modular slaves
= SDO read/ write: Support of transfer data > 64 kB

37
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Features & Improvements CODESYS V3.5 SP7
®
CODESYS

Fieldbus
Fieldbus-Specific Improvements — EtherCAT

= Improved PDO mapping

38

Sync Manager: ok add [ Edit P Delete
SM | Size| Type PDO List:
0 1 Inputs Index | Size| Mame | Flags| SM|

161400 0.1 Channel 1 FM 0
16#%1A01 0.1 Channel 2 FM 0

PDO Assignment [16#1C10): gk Insert [& Edit Delete 4 Move Up Maove Down

[wl 1631400 PDO Content (16£1400):

b 1651401 Index | Size| lefs| Mame Type
16#6000:01 0.4 0.0 Input BIT

0.1
d | -]
Diownload

[ Foo Assignment [ PooO Configuration

Load PDO Info from the Device
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Features & Improvements CODESYS V3.5 SP7

N \
CODESYS Fieldbus

Fieldbus-Specific Improvements — EtherNet/IP, PROFIBUS, PROFINET

= Implementation of device diagnosis for CIFX EtherNet/IP driver

= 64-bit support for CIFX PROFIBUS Slave driver

= Support of big-endian systems (PPC) for CIFX PROFIBUS driver
= 64-bit support for CIFX PROFINET Slave driver
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Features & Improvements CODESYS V3.5 SP7

N \
CODESYS Fieldbus

New Products (Configuration & Stacks)

= CODESYS EtherNet/IP Adapter (Slave)

= CODESYS PROFINET Master (for EL6631)
= EtherCAT driver: Support for EL6631 as PROFINET Master

= CODESYS PROFIBUS Slave (for EL6731)
= EtherCAT driver: Support for EL6731-0010 as PROFIBUS Slave

40
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Thank you for your attention.

CODESYS® is a registered trademark of 3S-Smart Software Solutions GmbH. Technical specifications are subject to change.
Errors and omissions excepted. No reproduction or distribution, in whole or in part, without prior permission.
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