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Features & Improvements CODESYS V3.5 SP6

cons '
CODESYS Runtime

Overview

= Symbolic paths for file system on the controller

Runtime

= Structured Exception Handling (Try / Catch)
= Call stack of exceptions in external lib functions
= Secure leaving external lib functions

= Further new features
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=
CODESYS

Symbolic paths for file system on the controller

Features & Improvements CODESYS V3.5 SP6

Runtime

= Device manufacturer predefines general directories for files on the
controller (e.g. for boot projects, visualization files, IEC files)

Placeholder concept:

$visu$ - .Jvisu
$PIcLogic$ - ./plclogic
$ush$ - /usb

Configuration of standard
directories by the device
manufacturer

Linking to different memory media possible
(internal flash, external flash, USB, etc.)

Redirection of file access out of the IEC 61131-3 application
iInto a determined directory
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Features & Improvements CODESYS V3.5 SP6

CODESYS Runtime

Structured Exception Handling (Try / Catch)

= Preconditions:
= CODESYS Control V3.5 SP6 implemented on the device
= Generic implementation by the device manufacturer for embedded devices

= Prevents deadlocks due to mutually exclusive events
(mutexes) / semaphores

= Exception handling e.g. in

= called functions by system event handler (IEC callbacks, e.g.
AfterReadinglnputs, PrepareOnlineChange etc.)

» (generated) IEC code coming from the context of the communication

= Basisofthe  TRY/ _CATCH operatorsin IEC
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»

CODESYS

Features & Improvements CODESYS V3.5 SP6

Structured Exception Handling (Try / Catch)

Example:

TRY
MyFunc := tryFun(count := count, testcase := g_testcase);

__ CATCH({exc)
HandleException({exc, 3atrExceptionlext => strExceptionlext);

_ FINALLY
GVL.g_count := GVL.g_count + Z;

ENDTREY

Code, that is tried to be executed

Code, that is executed at detected exception

Code, that is executed before leaving the
try/catch execution
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Features & Improvements CODESYS V3.5 SP6

®
CODESYS Runtime

Call stack of exceptions in external lib functions

IEC-Code Runtime code

OS

FUN2:

ExtLib(); ExtLib()

{

API():

Call stack in CODESYS:

FUN1

FUN2
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Features & Improvements CODESYS V3.5 SP6

CODESYS Runtime

Call stack of exceptions in external lib functions

= So far:
Call stack for an exception in an external library function (e.g. in the
runtime system or operating system API) could not be determined in the
IEC 61131-3 IDE, as the C call stack is not available

= New in CODESYS V3.5 SP6:
Generic mechanism for the detection of the exit position on the stack
out of the IEC 61131-3 application

=» Localization of the caller and the whole call stack in the
IEC 61131-3 IDE possible

=>» Further benefit: detection of watchdog exceptions within library
function calls with longer duration (e.g. file accesses)
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Features & Improvements CODESYS V3.5 SP6

CODESYS Runtime

Secure leaving external lib functions

= Problem:
Watchdog exceptions in external lib functions may cause unpredictable
states (e.g. occupied semaphores), as tasks are so far immediately
suspended

= Solution:
Watchdog exceptions will be served immediately, but task leaves the
external lib function and will suspended afterwards

= Precondition:
Detection of the caller out of the IEC code (see previous feature)
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Features & Improvements CODESYS V3.5 SP6

®
CODESYS

Secure leaving external lib functions after watchdog

IEC-Code LZS-Code
OS

ExtLib()

{

API();
FUN1:

Runtime

Watchdog

FUN2():; ——
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Features & Improvements CODESYS V3.5 SP6

CODESYS Runtime

Further Features

= New Plc shell command: listing of all PCI cards on the controller

= Hilscher CIFX for 64Bit Windows driver on SoftPLC CODESYS
ControlWin for PROFINET / PROFIBUS

= Hilscher CIFX for BigEndian systems with PROFINET
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Features & Improvements CODESYS V3.5 SP6

=
CODESYS

Overview

Inline ST code in the FBD /LD editors

Simplified license handling on devices

Watch list improvements

Memory view

CODESYS Application Composer improvements

Further improvements

Engineering

-t
-1 H

Engineering
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Features & Improvements CODESYS V3.5 SP6
CODESYS l

Engineering
Inline ST code in the FBD / LD editors

= New box EXECUTE:
Integration of the IEC text editor in FBD /LD

= ST code is transferred into the language model of the FBD /LD editor

1
AND EXECUTE EXECUTE
Actiwve —EN END EN ENO EN ENO—
true — —bTest a i=a+ 1; 1| [F a > 100 TEENW
true — b :=b + 3 z a :=0;
3 IF b » 200 THEHW
b 1= 0;
END IF
END IF
1
3IX3.0 x_51 EXECUTE ® Bl
] | 1N EN ENo|———[ ]
FOR i:=1 TO i_Length BY 1 DO
%52 Counter := Counter + 1;
END FOR
/] -
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®
CODESYS

Inline ST code in the FBD/ LD editors

= Support of

Auto Declare

Monitoring of precompile errors
Online monitoring

Flow Control

Features & Improvements CODESYS V3.5 SP6

Debugging (Breakpoints / Bookmarks)

Refactoring
Project compare

EXECUTE
—EN ENO
= 1 IF a > 100 THEN
a = 0;
- 3 IF b > 200 THEN
b.i

5 END IF

END IF
AND EXECUTE
herive IEEEEEN
true = bTest IF a[ 101 ] > 100 THEN
True w— =] a[ 701 ] = 0
IF B 55 ] > THEN

o 58 ] :=

END_IF
END_IF
AND EXECUTE EXECUTE
Aetive —EN EN EN EHO ER ENO—
true — —bTest a = a+ 1; IF a > 100 THEN
— bCounter := bCounter + 5; & = 0;
IF bCounter > 200 THEN

bCounter := 0;
END_IF
END_IF

15
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i Features & Improvements CODESYS V3.5 SP6

CODESYS

Simplified license handling on devices

= Management of license tickets in the license repository

[Ucense Repository . L= ]
Import tickets using an import file or paste your ticket id from the dipboard.
I B
YLGZU-8VEXI-PGIH2-NICHH-DD2FQ Uowons
R3IBOG-6QE7)-SRNT-SRHPH-59WM3 CODESYS Control RTE R (Demo) Nome: COOESYS Control RTE S (Demo)
QVDHE-OKZDK-SXK6M-STESS-TKBM] 3 CODESYS Control Wia S (Ful) SO 280170
CODESYS SoftMotion SL (Full) i ke v
CODESYS Targetviss S (Full) R s
CODESYS WedVisu R (Full)

Activation quastity: 2

Adivation date: 12102014
Activationstatus: oot

Container serial: 1284513258
Firm codes: 5000204, 101597

= Return licenses

Ticket ID: QVDHE-9KZDK-SXK6M-S7ESS-TKBMJ @
License server:  3S-Smart Software Solutions GmbH (http://license. codesys.com) - |m]

2] CODESYS Control RTE SL (Der Name: CODESYS Control RTE SL (Demo)
__| CODESYS SoftMotion SL (Full) Number of activations: 2

Return allowed: Yes

Activation type: Internet

Activation date: 2014-12-10T08:04:52

Firmcode: 5000304

Comment:

Dongle: [2): SN=128-4513398, Version=1.19, Chip=254, Rev=241
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®

CODESYS

Simplified license handling on devices

Install Licenses - Activate chen.se

Features & Improvements CODESYS V3.5 SP6

Engineering

= Selection of the tickets out of the license repository

Install Licenses - Select Licenszes

Install Licenses

Activatealicense overtheinternet

=

Install Licenses

Select Licenses to activate

&7

Please enter your ticket ID and select the license server. Both values have been provided
by the software vendor during the order process.

License server:  35- Smart Software Solutions GmbH (http: /flicense.codesys.com) -

Ticket ID: QVDHE-SKZDK-5XKEM-57ESS-TKEM]

[ Select ticketfrom repnsitory] 1 license(s) selected.

you want to activate.

The ticket contains the following licenses which can be activated. Please select the ones

Mame Availlable Taken Total
|:| CODESYS Control Win 5L (Full) 1 o] 1
[7] copESYS Targetvisu SL {Full) 1 0 1
|:| CODESYS WebVisu 5L (Full) 1 o] 1

Cancel ][ < Back ]l Next = B

Cancel ] l < Back MNext =

17
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Features & Improvements CODESYS V3.5 SP6
CODESYS \ Engineering
Watch list improvements

= Improved multi application handling by an additional coloumn for the
selection of device and application

Watch 1

Expression Application Type Yalue Prepared value  Executionpoint
@ POLU_FBD.b Device.Application INT 10 Cyclic Manitaring
& POLLhugo DeviceApplication? INT 4820 Cyclic Maonitoring

= Range check for integer data types during writing of values
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Features & Improvements CODESYS V3.5 SP6

®

CODESYS Engineering

Memory view

= Additional debugging window showing the application memory area
e.g. of variables or pointers

= Hex and ASCII view on the memory

= Memory areas may be browsed and saved into files

View | Project Build Online Debu
% Devices Alt+0
F -
O MR ) 1~ ADR (33 ) ; BOUS A+l
0 a0 - 2560 ¢ RN B Modules Alt+2
E Messages Alt+3
~ .
{Memcry Vew —— : Element properties
. { 1 s (S ] [
acex: | absokste v| Address: 1620409105C v () [ [a) (o) | & | (@) co 3% ToolBox
x0409333C: 0100 S G900 0000 0000 0000 1036 0PO4 0200 0O00 COLO 2200 Watch »
OX0409135C 2000 O G020 D000 0000 00O 0291 000D Fi100 0000 0480 0300
ONO40%1I2C 0000 4 0103 2000 Fi00 0000 0000 0000 0000 0000 2 0000 @ Breakpoints
ONO4034IFC: 0000 5 520 0000 0000 0040 G330 0D00 0000 00008 5 0500 )
ON040IL4LC: 0890 O 4370 TOCC €943 €174 €34F €00 0000 0000 5 0300 B CrossReference List
Ox0409343C: 0309 0000 O 5500 9000 0000 00GO G50 030 0000 0000 0430 904D T Call Stack
Ox0409548E €800 O 0300 0000 0000 0000 0000 0000 0000 0340 2300 =
Ox0409247C: 0000 5 0300 0000 0000 3COL 0009 CEFC 5803 0000 $42% 8403 'ﬁ Memory I
Ox0409149C: 0000 30 2090 0000 0200 0800 $7i4 0304 0100 0000 5 0900 —
Ox0409148¢: 0000 762 4 0300 0000 204F 0000 0209 0000 0100 0000 9 9500 B StartPage
Ox040%142C 0000 T FErn FYTY 1C04 0000 L1434 0000 4120 0400 4 O _.
Ox0409347C: 2000 4 0200 0100 2414 0904 GOS8 OD4 0000 0000 0380 9200 = Store
0x0409381C 2900 5 0030 0000 0300 0800 GO 0000 4170 704C €363 €374 )
0x0402383C 2000 0200 0000 0000 0000 GO 0000 0000 0000 G029 0900 Full Screen  Cirl+5hift+F12
004093888 9900 o 2000 0000 000 9200 OD00 0000 0000 9 9900 = )
0x0409387C Q000 2 0000 0000 00¢ 0000 0000 0000 2 9000 = Properties...
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o
CODESYS

Features & Improvements CODESYS V3.5 SP6

Engineering

CODESYS Application Composer: Decoupled Modules

= Motivation:

support fine-granular deployment of modules to different PLCs

= Before decoupled modules, only top level modules could be deployed

to different PLCs

= Now modules can
be sub modules
and be deployed
to different PLCs

Mappil

ngs between Modules and I0 configuration — |E||i|

<

= 3] TeplevelsubmadulesTestEensrator2

+- @ DecoupledToplevelDeyv?

= @ NormalDevl =0 PLC Logic
P wOukpuk + f: Application
% xInput =[] pevicez
@ Ref_submodulsDevl =[] PLC Logic
+. @ DecoupledMaormalDeyvz +- 10} application
= : E Rale_pSubmoduleToplevel (pSubmoduleToplevel) = ﬂi Device3
+. @ DecoupledMaormalDeyv3 =2 PLC Logic

+- @ DecoupledToplevelDeyz +- {8 Application
= @ MormalDev3
B xOukput
4% =Input
@ Ref_submoduleDevl
= @ DecoupledMaormalDesyl
+. @ SubSubmoduleDewvl
= : E Rale_pSubmaoduleToplevel (pSubmoduleToplevel)
+. @ DecoupledToplevelDeyl

| © J 0 | o

Prink |
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=
CODESYS

CODESYS Application Composer: Macro Modules

Macro functionality for the
CODESYS Application Composer

Editor for easy creation of macro
modules from sub trees

Possibility to create macros directly
using a textual description

Macro modules are “first class”,
no difference in use to regular
modules

Can be shipped in libraries

Features & Improvements CODESYS V3.5 SP6

Engineering

Macro module

= g Ught1 [ughtNo1)
() switch [invert switch)
= @ Light2 [ight No2)
|I| Switch [Invert switch)
= 4« | Bind1 [Bind No1]
= () switch [switches)
() nr1 [1st switch)
[:I Nr2 [2nd switch)
i1 Bind2 [Bind No2)
=[] switch [switches)
() N1 [1st switch)
() nr2 [2nd switch)

Sub tree

-~
e - -

-

21
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Features & Improvements CODESYS V3.5 SP6

CODESYS Engineering

Further improvements

= Automatic saving before compile

CFC/LD/FBD: Connection corrections using drag and drop

LD/FBD: Any box input/output can

MyCalc

now be connected for data flow el I gmmpem o 2 [

-
Try — Catch (see Runtime)

Online Change: e
update of boot project possible

[] update bootproject

oK Cancel Details...

Size of output, input and marker =
.
may be CO nflgured Comman IBuiId IADDIicaﬁDnbuiIdopﬁons Targetmemor','setungsIBDDM

[V override target memory settings

Input size: I 1280 Bytes
: I 1280| Bytes
Memary size: I 1280 Bytes

Qutput size

oK I Cancel Apply
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CODESYS

Runtime

Engineering

Motion + CNC

Fieldbus
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Features & Improvements CODESYS V3.5 SP6

N \ . L
CODESYS Visualization

Overview

= New visualization style “flat”

New visualization element web browser

Semitransparent elements

I_:Th_l

Native control interface for CODESYS WebVisu Vistaizaton

Duplicate elements

Further improvements

24 © 3S-Smart Software Solutions GmbH



Features & Improvements CODESYS V3.5 SP6

o . L
CODESYS Visualization

New Visualization style “Flat”

New Look & Feel of the visualization elements by selecting a new style.

Belt Press Machine

Pressure (@F

ve— @
1 (—@ 7T
Cold e ® Wam
Safety Il v

Columni Column2 | Column3

Rotation

Material Usage

{ NN TR TSt S LR | Pt

TR e | IR R I S I )
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Features & Improvements CODESYS V3.5 SP6

N \
CODESYS Visualization

New Visualization element web browser = spﬁ.a.m..tm.s
Pointer
. . ] ] E Trace
= \Web browser element can be used in visualization 5] Trend

I Legend

screens as often as desired

= Display e.g. of HTML help pages or camera pictures

= OS specific restrictions & Patha

» Windows /Linux: HTMLS5 including
camera pictures supported

= WIinCE: HTML supported

= Element has to be enabled in the
device description by OEM

© 3S-Smart Software Solutions GmbH



Features & Improvements CODESYS V3.5 SP6

o . L
CODESYS Visualization

Semitransparent elements

= Element color may be semitransparent

= Degree of transparency may be configured for all elements
with color configuration

= Feature has to be enabled in the device description by the
device manufacturer

- Colors

- Normal state

=/ Frame color I Eascelementalarmfra...
Transparency ~—F=IE

= Fill color I Graph color barelement
Transparency 255
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i Features & Improvements CODESYS V3.5 SP6

CODESYS

Native control interface for CODESYS WebVisu
= Implementing web controls in CODESYS WebVisu

= Example:
Implementation of Google Maps and controlling via IEC variables

%‘a  35-Smart Software .

— W Salutions

L} Tennishalle Kempten
\ ‘;:\_ GmbH & Co Eigstadion

) \ "“:ﬁﬁ‘é \
\ %, ( N

Kartendaten M\n‘ztngshadilﬁ'mgan Fehler bei Google Maps melden

28
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Features & Improvements CODESYS V3.5 SP6

N \
CODESYS Visualization

Duplicate elements

= Duplication of the following elements possible: Rounded rectangle,
rectangle, ellipse, line, polygon, polyline, Bezier, image, frame,
button, pie, spin control, text field, checkbox, switches and lamps

= Comfortable generation of one or two dimensional element arrays
for displaying data arrays

Multiply visu element b Cut
— Copy
Basic settings I Advanced settings |
r— Total number of elements r—Arrangement of elements
i : c > Delete

Harizontal Ijz 3: =) From top left
Vertical M :3 €™ From top right

" From bottom left

O( uQ»cQ’
O000O

m . )
{0 From bottom rig Multiply visu element
—Offzet between elements From bottom right + —
Harizontal ID 3: Orientation -,
= Position
Vertical |[:. =] (@ Line by line X 308
' Column by column ¥ 25
Width 70
Height 70
Variable switcH[EF]
[P] sFIRSTDIMS ;"'
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Features & Improvements CODESYS V3.5 SP6

CODESYS Visualization

Further improvements

= Secure Online Change for the visualization
= Concurrent re-initialization of the complete visualization
=>» Jitter considerably reduced

= Style preview in the visualization manager
= Hierarchical styles: styles may inherit properties from other styles

= User management visualization:
One user may be assigned to different groups (roles)

= Multitouch for CODESYS WebVisu

30
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CODESYS
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i Features & Improvements CODESYS V3.5 SP6

CODESYS

Overview
= String literals in G-Code
= |Infrastructure Improvements by

Engineering

I:Th_‘

Visualization
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=
CODESYS

Features & Improvements CODESYS V3.5 SP6

Motion + CNC

String literals in G-Code

= Allows one part program to reference the next program to load

= 536 sets a string variable, G37 appends to a string variable

@ CMNC [Device: PLC Logic: Application] :n:]

1

o L [

(* Program for Part 4 #)
NO 01 =10 Y5
NO 02 XZ0 RS

HNO 01 x50 Y0
NO Gie 0fstrNextParts: D'Parti.cnc' (*f Lodd next part prograz *}I

33
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Features & Improvements CODESYS V3.5 SP6

N .
CODESYS Motion + CNC

Infrastructure Improvements

= Consistent logging of all kinds of errors (important for Support)

= Improved Stober driver: EOE support, improved velocity pilot control
during switch from controller mode velocity to position, additional
drive variables

= New library SM3_Debug with function blocks to read CNC queues
from files and write them to files.
Important to reproduce CNC problems that customers experience

= New parameter for generic DSP402 drives to ignore bit 12 of status
word (as many drives don’t set this bit correctly)
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CODESYS
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i Features & Improvements CODESYS V3.5 SP6

CODESYS

Overview

= General improvements

= CANopen/J1939 Byt
= EtherCAT —
EJ
= PROFINET Visuslzaton
= Further improvements &

Motion + CNC

P oD

_n
=
=3
@
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Features & Improvements CODESYS V3.5 SP6

N \
CODESYS Fieldbus

General improvements

= Device object: show information if device descriptions are not installed
and therefore editing is limited

= Device Repository: download missing device descriptions from server

) EtherCAT _Master x

-
The required device description is not installed. Changing of parameters is imited and some parameters might not be stored,
Master | EtherCAT Configuration | = EtherCAT 1/O Mapping | Status | @ Information
[¥] Autoconifig Master/Slaves EtherCAT ™
EtherCAT NIC Setting
Destination Address (MAC)  |Fr-FE-FE-EF-FF-FE J|Broadcast [ Enable Redundancy
Source Address (MAC) (0-00-00-00-00-01 Browse... |
Metwork, Name
@ Select network by MAC Select network by Name
Distributed Clock, Options
Cycletime 4000 = s | Use LRYW instead of LWRLRD
Sync Offset 20 sl o | Enable messages per task - 5
i = ; ) Download missing devices ﬁ
i Sync Window Manikoring | Auko restart slavias
< v - - Device Status Download URLs
YT Wanoow - Z L] EtherCAT Master, 3.5.4.0 (35 - Smart Scftware Solutions GmbH) hitbps:fstore, codesys. com{CODESYSDeys/64 0000 0001/3.5.4.0
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Features & Improvements CODESYS V3.5 SP6

CODESYS Fieldbus

CANopen /J1939

= Simplified PDO Mapping editor and SDO editor
= CiA405 GetKernelState implemented
= CAN Network Scan implemented

= CANopenSlave: Adding / removing / editing objects on Object Dictionary
and PDO configurator page now possible

= J1939 as a non-safe protocol stack in a Safety SIL2 environment now
supported
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Features & Improvements CODESYS V3.5 SP6

CODESYS Fieldbus

EtherCAT

= Use station alias for changed order of devices
= EL6631 configuration now supported

= EtherCAT SDO Information service now supported

| Slave I Expert Process Data I Process Data | Startup parameters | orline | CoE Online | EthercAT Configuration | | 4] * =] Lhbenanni2 R l:J
b Read this page [T] Auto Update @ Cffline from ESLfile () Online From device B m Device (CODESYS Control Win V3]
+ Eﬂ Plc Logic

Index:Subind i Fl Ty Val 'S
neeeatbInge ame R LU e = [ EthercAT_Master (EtherCAT Master)

16#1000:16#00  Device type RO UDINT 26219401

- - - = m EK1100 {EK 1100 EtherCAT Coupler {24 E-Bus))

16#1008: 16#00  Device name RO STRING(11)  'EL4132-0000 | i

16#1009:16#00  Hardware version RO STRINGZ) 19 i [ eL2008 (EL2008 BCh. Dig. Output 24V, 0.54)

16#1004:16#00  Software version RO STRING(Z) 08 ﬂ'i EL1008 (EL1008 SCh. Dig, Inpuk 24%, 3ms)
+o 16#1011: 16400 Restore default parameters RO USINT 1 ﬂi EL3142 (EL314Z ZCh, Ana Input 0-Z0mA)
oBKL0IEIE#O0  Identity RO HSINT 4 [ EL4132 (EL4132 2Ch. Ana. Output +/-10v, 16kit)
+- 16#10F0; Le#00 Backup parameter handling RO USINT 1 m EL1008_1 (EL1008 &Ch, Dig. Input 24%, 3ms)
+. 16#1400:16#00  RxPDO 01 mapping RO USINT & )
+.16#1401:16400  RxPDO 02 mapping RO USINT 6 () EL2008_1 (EL2008 SCh. Dig. utput 24, 0.54)
+- 16#1402:16#00  AO RxPDO-Par Ch.1 RO USINT & = [ Eves31 (EL6E31 PROFINET 10 Cantroller)
oo 1681403 16400 ACQ RxPDO-Par Ch.2 RO USINT 6 = ﬁ ELG631_Profinet_Gateway (ELEG31 Profinet Gateway)
+ 16814100 16%00 RxPDO 017 mapping RO LSINT B - m _7S0_370_%01_00_sxx_PW_01_ (?50_3?0 V01,00, 3%
+ 16#1600:16#00  RxPDO 01 mapping RO USINT 1 i 1604 (1608)
+. 16#16001116#00 RxPDO 02 mapping RO USINT 1
+ 16#1602:16#00 AQ RxPDO-Map Ch.1 RO USINT 1
+ 1A 1TAN3 1 ARNN A% RvPhm-Man ©h 2 R LISTMT 1 s 4 nr 3
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Features & Improvements CODESYS V3.5 SP6

Fieldbus

=
CODESYS

PROFINET
= PROFINET 1I/O Master Stack as CODESYS library now available
=» Using PROFINET with standard Ethernet ports now without
additional hardware components possible

= Integrated PROFINET configurator
= Suitable for the configuration of the CODESYS PROFINET I/O Master Stack

» |RT Scheduling integrated

¥ station? x
PNIO parameters | [0xS | PNIO Configuration | ™= PNIO 1jO Mapping | Status | @ information

MAC address 00:30:DE:02:08:DF

Station name station7

IP Parameter
1

IP address 192 . 168 . 6 .
i]

Subnet mask 255 . 255 . 255 .

Default Gateway o .0 .0 .0

Communication
send dock (ms) i - Watchdog {ms) 3
Reduction ratio i - VLAN ID 0 _I

© 3S-Smart Software Solutions GmbH
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Features & Improvements CODESYS V3.5 SP6

N \
CODESYS Fieldbus

Further improvements

= EtherNet/IP
» Specification of the structure of I/O image now possible

= Modbus
= TCP Function Block for Modbus client functionality
= Support of communication settings of slaves at runtime

41
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Thank you for your attention.
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