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TwinCAT Pakettihallinta: TwinCAT 3.1.4026 asennus BECKHOFF

n T 1 C AT 3 1 B 1 I d 4 O 2 4 TwinCAT 3 download | eXtended Automation Engineering (XAE) Software and tools, EXE (1.4 GB)
win . Ul
TwinCAT Engineering contains the engineering environment of the TwinCAT 3 control software:
_ TWI n( :AT F U L L | XAR | ADS ® integration into Visual Studio® 2013/2015/2017/2019 (if available)

B support for the native Visual Studio® interfaces (e.g. connection to source code management systems)
B IEC 61131-3(IL, FB, LD, AS, 5T) and CFC editors

—_ 1 . 4 G B I ata u S 3 . 1 . 4 O 24 . 44 Ve rS i OS S a TC31-FULL-Setup : ;:r?tr:;jri;;rgosryt:t:rln%nz;;Zl-rgfloarrlaléacgoensﬂguration of the target system

3.1.4024.44. exe = instancing and parameterisation of TwinCAT modules
= integrated TwinCAT C++ debugger

_ TWi n CAT fu n kti Ot O m i n a ase n n u kS i n aa n = integrated user interface for the parameterisation of modules generated by MATLABZ/Simulink®

= if integrated into Visual Studio®, instancing of .NET projects in the same solution (e.g. for HMI)

Earlier TwinCAT 3 versions are available upon inquiry with the Support department.

Valid for the following products

TC1000, TC1100, TC1200, TC1210, TC1220, TC1250, TC1260, TC1270, TC1275, TC1300, TC1320, TET000, TET111, TE1200, TF1400, TF142
Show moie 1

= TwinCAT 3.1 Build 4026 ->
— Pieni ~10MB pakettimanageri lataus |
— Tydkalu kaikkiin TWinCAT asennuksiin T sapes G it
— Komentokehote (skriptaus) ja graafinen kayttoliittyma s s E—

— Asennuspaketit online (myBeckhoff tilin kautta) R

Show more L

— Myos offline asennus mahdollista s

X Downloads

X Downloads
Version Build

+ EXE(10MB) 1)
31 4026.% o



TwinCAT Pakettihallinta: Miksi? BECKHOFF

Paivitykset: Nopeammin, viisaammin, helpommin ja luotettavammin

» Tarjotaan ominaisuuksia - nopeammin !
Uudet ominaisuudet voidaan julkaista
ykok

nopeammin

» Olemme ketterampia — viisaammin ! |j
Paketti voidaan paivittaa erikseen muusta jarjestelmasta riippumatta.

Toisistaan riippuvat paketit paivitetaan automaattisesti — taataan e
yhteensopiva jarjestelma 1%
"

« Vain yksi tydkalu - helpommin ! CTT Ay,
Yokok

= Palautteen valittaminen — luotettavammin ! ) & & ¢
Testiversiot paketeista uusimmilla muutoksilla ja palautteen keraaminen
kayttajilta




TwinCAT Pakettihallinta - Paketit ja koontipaketit BECKHOFF

= TwinCAT-Standard UELLEA e S s
= TwinCAT.XAE.CppSupport 8%
=|| TwinCAT-Standard-XAR \/.bqvl
L2
i
TwinCAT.XAE.PLC.Lib.Tc2_Math 3%7, °

TwinCAT.XAR.Realtime UInCTLnlAl el

TE2000-HMI

TwinCAT XAE. Integration TWInCAT.XAE.AdsApi




TwinCAT Pakettihallinta — Koontipaketit BECKHOFF

i=|| TwinCAT-Standard-4026.3

E: TWlnCAT_Standard_XAE_40263 ............................................................................................................................ '

. TwinCAT.XAE.SysM 32 =—
TwinCAT.XAE.PLC v1.1 win ysHanagery TwinCAT.XAE.Base v1.1

TwinCAT.XAE.AdsApi v2.4

TwinCAT.... vN.M

TWlnCAT_Standard_XAR_40263 ..............................................................................................................................

TwinCAT.XAR.PLC v1.1 TwinCAT.XAR.NdisDriver v3.4 ~ —p— TwinCAT.XAR.Base v.5.6

TwinCAT.... yYN.M TwinCAT.XAR.Realtime v.2.4 —



TwinCAT Pakettihallinta — Syotteet

BECKHOFF

— Syote: testaus

— Syote: vakaa

> kehittaja "@:.
[ ~—\
°_0

> Normaali kayttija gp @
0 | Kaytia) .-._

www.Beckhoff.com
myBeckhoff - tili




TwinCAT Pakettihallinta — Asiakkaan paketit

BECKHOFF

— Syote: testaus

— Syote: vakaa

— Syote: asiakas

@

&

Kone versio X

www.Beckhoff.com
myBeckhoff - tili

Asiakkaan palvelin
(NuGet Palvelin)




TwinCAT Pakettihallinta — Raportointi

Kone

TwinCAT-Standard-XAE-4026.3

TwinCAT.XAE.PLC v1.1

s Asennetut paketit
Asennuslogit

BECKHOFF




TwinCAT 3.1.4026 Visual Studio 2022 tuki BECKHOFF

= Ensimmainen taysin 64-bittinen Visual Studio
= Mahdollistaa isojen projektien kasittelyn
= Tuki 4026 versiossa, vanhemmat TwinCAT versiot vain 32-bittisilla VISUAL STUDIO 2022

Visual Studioilla tai XAE Shellilla

= VS 2022 Shell ei viela ole saatavilla Microsoftilta, tulee
mahdollisesti myohemmin

= TwinCAT XAE Shell jatkaa VS 2017 pohjalla



TwinCAT 3.1.4026: pohja monille uusille toiminnoille BECKHOFF

= TC170x TwinCAT 3 UserMode Runtime

TE1210 TwinCAT PLC Profiler

TF6105 TwinCAT 3 OPC-UA Pub/Sub

TF6230 TwinCAT 3 Parallel Redundancy Protocol (PRP)
TF6701 TwinCAT 3 loT Communication (MQTTvS)
ChatGPT integraatio



TF170x UserMode Runtime BECKHOFF

Kolme erilaista kayttotapaa — kolme eri tuotetta

1.  TC1700 UserMode Runtime

2. TC1701 UserMode Runtime — External Control
3. TC1702 UserMode Runtime — Fast As Possible




TC1700: UserMode Runtime BECKHOFF

. Kayttotarkoitus:
» Koodin testaus ja debuggaus ilman reaaliaikaymparistoa

» Joskus reaaliaikaymparistoa ei voida kayttaa IT-rajoitusten takia
(HyperV kaytossa jollain ohjelmalla)

. Ei ole reaaliaikainen
. Ohjelma on binaarisesti sama kuin reaaliaikainen
. Ei lisenssia, ei lisenssimaksua

. " Lo WwNo
(esim PLC testilisenssi tarvitaan) P“gmaa“o XAR - RT

B& worV

®
Bl B N AMSNetlds
ITI' m@ Eri AmsNetld
4 Twin
~ B8 ¢

XAR - UM




TC1701: UserMode Runtime - External Control BECKHOFF

. Kayttotarkoitus:

» Suorita TwinCAT koodia, mutta kontrolloi ,Base-tick” syklia
ulkoiselta ohjelmalta

« Tama avaa mahdollisuuden TwinCATin ajoon muilla ohjelmilla
. Asiakas voi vaihdella TwinCAT real-time ja ulkoisen ohjauksen valilla
. Ulkoinen ohjaus ei ole reaaliaikainen
. Ohjelma on binaarisesti sama kuin reaaliaikainen

!-

"

g TmeAT

. Lisenssi TC1100 +
tavalliset TC lisenssit
kuten PLC ...

Aktivoi
konfiguraatio




TC1702: UserMode Runtime - Fast As Possible BECKHOFF

. Kayttotarkoitus:

« Suorita TwinCAT koodia ja nopeuta suoritusaikaa
(Ei odotusta ennen seuraava syklia)

« Mahdollistaa arvojen ennalta laskentaa (“simulaatio™)
. Kayttaja voi vaihtaa ,Fast As Possible" ja normaalitilan valilla
. Ei reaaliaikainen
. Ohjelma on binaarisesti sama kuin reaaliaikainen

. Lisenssi TC1100 +
tavalliset TC lisenssit j&ﬂ

kuten PLC ... A TwinCAT
\,j_J@

Aktivoi
konfiguraatio




TE1210 PLC Profiler BECKHOFF

= TE1210 TC3 PLC Profiler PLC
i i i i i Nt Task: | 20 PLC_PlcTask: 0 ns - (2022_05_12_09_04_06_275) “ Section 1
prOJektIn ajonalkalseen anaIySOInt“n 4 (437.85% « FB_SeparatingModule.Enable « F4311 ns » [1]11055
. . . . 4 4.89% « FB_Machine.General_Enable - SSS? ns
= Helppo konfiguroida mita PLC koodin e g
J3% - - T33ns
. : /A 179.78% « MAIN « T160 ns « [@]11001
osia halutaan analysoida /2166.23% - FB_Machine - 963 n - E]11046
M 157.66% « FB_SeparatingModule.CylinderOptions « 175 ns « [1]11006
- F~ : : : /246.51% « FB_CylinderTempRecord.Record = Z 106 ns - [1]10857
u Nayttaa mlttaUStUI()kset Ja anaIySOI PLC /192,.86% « FB_SortingModule.CylinderOptions « 81 ns » [0]11012
oo o 22 0O A
» Analyysit luodaan taskeittain (jos Cyele: 10935: 7560z 98 calls -
. . . . = .
useampi PLC taski -> useampi analyysi) Section 2
4 53.48% - MAIN - 7445 ns “1 Mame Total  Own
. . 4 97.34% « FB_Machine » 73539 ns
n Raporttl On Jaettu ka hteen Osaan 4 2.41% - FB_SeparatingModule.CylinderOptions « 182 ns MAN , :Mﬁ = SE =
0.83% » FB_CylinderTempRecord.Record » 64 ns FE_Machm.e - - 1359 ns| 371 ns
. . . . . o 0.61% - FB_SortingModule. CylinderOptions « 46 ns FE_SeplaratlngMDduIe.C}rlmderOptluns 182 ns |118ns
— 1 . KOkonalsanaIny| kalkISta Syk|e|Sta 0.45% » FB_SortingModule.CylinderOptions « 34 ns FB_CylinderTempRecord.Record B4ns |64ns
0.52% » FE_Machine.General_Init « 39 ns FE_SortingModule.CylinderOptions d6ns (46 ns
. . . . 0.57% = FB_Machine.General Requests » 43 ns FB_SortingModule,CylinderOptions 3ns |3ns
- 2. Yhden Valltun Syklln analnyI 4 40.00% » FB_Machine.General_Enable « 3024 ns FE_Machine.General_Init 3%9ns |3%ns
0.30% - FB_SignalHandlinglntern.Enable » 38 ns FB_Machine.General_Requests Ans |4ns
0.34% « FB_SignalHandlinglntern.Enable « 26 ns = : =
0.36% - FB_SignalHandlinglntern.Enable « 27 ns FB Machine General_Enable 3024 ns| 516 ns
0.36% » FB_SignalHandlinglntern Enable = 27 ns FB_SignalHandlingintern.Enable ns |38ns
4 13.90% - FE SeparatingModule.Enable - 1051 s [FB signalHandlingintern.Enable  [26ns |20ns |




TE1210 PLC Profiler

BECKHOFF

= Tutki PLC koodin
ajankayttoa

= Valitse ohjelmafunktio ja
tiputa se alempaan
Ikkunaan lohkon sisalta
suoritusajat tarkemmin

= Sykli valitaan
automaattisesti ja
esimerkiksi FB:n
Instanssi korostetaan
automaattisesti

» Erittain syvalle meneva
analysointi on helppoa
muutamalla klikkauksella

Profiler Report vie.._09_04 06,275 (rest) -~ < |

Task: | 20 PLC_PlcTaske Ons- ()

37.85% « FB_SeparatingModule.Enable « F4311 ns » [01]1105! -
4297 » FB_Machinebeneral_Enable = Z337ns
4 4,96% » FB_Machine « E565 ns
0.73% » MAIN » E83 ns
A179.78% « MAIN « T160 ns » [0]11001 -
Cycle:| 11055 11389 ns | 98 calls
E [ _
4 99.19% « MAIN » 11297 ns -~ MName Count % Own ZOwn @ Own %Total ITotal @ Total MinOwn Max Own Min Total Max Total
4 9346% « FB_Machine » 11214 ns ; ;
- FB_Machine.G I_Init 1 0.37 42 42 0.37 42 42 42 42 42 42 -
4 1.76% - FB_SeparatingModule CylinderOptions « 200 ns (v FB-MechineGenersllni s S i s " " "
0.68% » FB_CylinderTempRecord.Record + 78 ns @ FB_Machine.General_Requests 1 0.35 A0ns [40ns (D35 40ns |40ns |40ns 40 ns 40 ns 40 ns
0.32% - FB_SertingModule.CylinderOptions » 36 ns
0.31% - FB_SertingModule.CylinderOptions » 35 ns @ FE_Machine.General_Enable 1 489 5357 ns [357ns [B1.91 7051 ns |7051 ns (357 ns 337 ns 7051 ns (7051 ns
0.37% = FB_Machine.General_Init « 42 ns
0.35% » FB_Machine.General_Requests » 40 ns @ FB_SignalHandlinglntern.Enable 26 6,95 79 ns [30ns |695 791 ns (30ns 27 ns 43 ns 27 ns 43 ns
4 51.91% « FB_Machine.General_Enable « 7051 ns -
0.38% - FB_SignalHandlinglntern.Enable » 43 ns @ FB_SeparatingModule.Enable 1 3785 |4311ns([4311 ns [44.73  [50%4 ns 5094 ns (4311 ns  [4311ns  |3094ns  |309%4 ns
0.32% - FB_SignalHandlinglntern.Enable = 37 ns Instance Count % Own ZIOwn @ Own %I
0.28% - FB SignalHandlingIntern.Enable » 32 ns @ TC3 PicSample_OOPExtendedSample.PLC_SortingSystem_PLC.MAIN.foMachine fbSeparateModule.Enable |1 [37.85 4311 ns|4311 ns |44
(.28% « FB_SignalHandlinglntern.Enable » 32 ns
4 44.73% - FB_SeparatingModule.Enable » 5094 ns Call | Called by lotalsshChury
4 558% - FB_Subsystem_Root.Enable « 633 ns 0 FB_Machine.General_Enable [ 3094 ns | 4311 ns
3.64% » FB_Axiz.Enable « 415 ns
0.25% « FB_SignalHandlingIntern.Enable « 29 ns ® FB_Subsystem_Root.Enable 3 3.82 435ns (143ns (1029 |1172ns |390ns |121ns 163 ns 246 ns 635 ns
0.25% - FB_SignalHandlinglntern.Enable - 28 ns (©) FBAisEnable 3 490 |58 ns |186ns [#90  [558ns [186ns |68ns  |415ns  |68ns  |A15ns
0.25% » FB_SignalHandling.Enable » 29 ns
0.23% - FB_SignalHandlinglntem.Enable « 28 ns @ FB_SignalHandling.Enable 3 0,74 |84ns [28ns (074  [B4ns  [28ns  [27ns 29 ns 27 ns 29 ns
0.31% - FB_SignalHandlinglntern.Enable = 33 ns
0.25% - FB_SignalHandlinglntern.Enable = 28 ns ® FB_SortingModule.Enable 2 277 35 ns (157 ns (907 1033 ns (516ns (157 ns 158 ns 495 ns 538 ns
0.25% - FB_SignalHandlinglntern.Enable = 28 ns g 5
-

a4 A28 . R Cartimabdadile Frakle o AQS me




TF6105 TC3 OPC UA Pub/Sub BECKHOFF

= TwinCAT3 funktio joka tuo OPC UA Pub/Sub
kommunikaation TwinCATiin

» Konfiguraatiopohjainen 1/O laite TwinCATssa
» Tukee UDP- ja MQT T-protokollia

» Tukee OPC UA-konfigurointityokalua (TF6100
TC3 OPC UA)

= OPC UA vakio sanomarakenne, joka on
valmistajasta riippumaton




OPC UA Pub/Sub UDP ja MQTT BECKHOFF

= OPC UA tuo uuden tavan Publisher/Subscriber kommunikointiin
1. Koneelta — koneelle kommunikointi UDP:lla
— Ernittain nopea kommunikointi tehdastasolla

Cc
! g
o

Multicast

1 S 2uE SIEEEg
1 S 2uE SIEEEg

2. Koneelta pilveen kommunikointi MQTT:lla
— Viestinvalityspalvelin pohjainen kommunikointi koneiden valilla

<
9]
o
—

Message Broker

1 S 2uE SIEEEg
BT R E T



OPC UA Pub/Sub UDP (UADP) BECKHOFF

= Nopeat sykliajat koneiden valiseen kommunikaatioon

o _ & UADP | UADP
= OPC UA Pub/Sub UDP maarittelee 2 asiaa: ooy Mutiost ) oy
i: . . . “//

— Datan siirto (encoding/decoding)

Third-Party device
TwinCAT OPC UA

— Datan konfiguraatio Pub/Sub driver
TwinCAT OPC UA
Pub/Sub I/O device
GetPubSubConfig(
SetPubSubConfig()

TwinCAT OPC UA B
Server N




OPC UA Pub/Sub MQTT esimerkki BECKHOFF

MAIN + X

PROGRAM MATN

= 2 VAR
3 Counterl ATEQ* @ INT;
2 Counter2 AT:2* : LREAL;
5 Toogle ATE2Y : BOOL;
P - o
Counterl := Counterl + 1; & v MCITT te x|+ o

V4 ~ . - .
AWS loT Core 2| counterz := counterz + 1; 0 > 0 G R ® @ »

3 Toogle := NOT Toogle;

AWS loT X Subscriptions # Pause | Clear | Export Edit

OPC UA Pub/Sub : - o

. ﬁ /0 'II -'” “ ¥ MyPubSubDevice September 22, 2021, 15:34:16 (UTC+0200)
O matT Publisher  E1°, = -

JSON payload r I:_}F.g Device 1 {DPC UA R.T:l b M_.Iul.-.\.:.- IE‘H,FTL,., '\s_ijf:jj_-I:rlsc\-mm.reilz-araac-:.lrj.-r'l_'.

»0
* Image » Flaet Hub

[ State R
Inputs b Secure
B anmssnssssnnnnnnnnnnnn b B Outputs T TR
5 4 BE Publisher_1 e o SR
[ State 0 P
4 L D<PubVarsl !
I State Softmme

TwinCAT + W Outputs
OPC UA Pub/Sub % Counterl
™ Counter2
% Toogle




TF6230 — TwinCAT 3 Parallel Redundancy Protocol (PRP) BECKHOFF

MES 1 MES 2

PLC 1 PLC 2




TF6230 — TwinCAT 3 Parallel Redundancy Protocol (PRP) BECKHOFF

= Kaksi erillista, mutta identtista |IP-verkkoa

i o )
= S
» PRP kommunikoi molempien verkkojen kautta ja hoitaa DI I
pakettien hukkumiset/ajoitukset/mittaukset
[ 1] [ (1] (1] [l [ [ [l SWitCh
» | apinakyva sovellukselle — tavallinen IP kommunikointi Network A -
= Tukee seka reaaliaikaista, etta ei reaaliaikaista % I LR
AR t i P
kommunikointia laitteilla :

Switch
Network B

il
L

O
= |EC 62439-3 Parallel Redundancy Protocol (PRP) L E BI

» Diagnostiikka TwinCATssa

—

— o)
lolnln.n ‘ml




TwinCAT Chat BECKHOFF

S, LL@L



TwinCAT Chat | ChatGPT (LLM) integraatio TwinCAT

kehitysymparistoon BECKHOFF

] . . TwinCAT Chat powered by ChatGPT -+ X NEW
Normaali chat ikkuna Visual Studiossa Chat | Completion
= TwinCAT spesifiset kyselyt [ ask | [ cleer |

F

Slsaltaa BeCkh Off Infosys Slsallon Create me a function block with bubble sort algorithm in structured text

I EC 6 1 1 3 1 -3 Synta kSI n korOStu ksetlva rlt Sure, here's an example of a function block using bubble sort algorithm in structured 0
[l [ L] L] [ [l tm:

= Koodin integrointi raahaamalla/kopioimalla

UNCTION_BLOCK BubbleSort
BubbleSort # X TwinCAT Chat powered by ChatGPT '_INPUJRRN"I T . .- . -
- v AT ILEMS & " . A Array of items to so
M- o-a|p - i ~[E] END VAR [ ] R )
Search Selution Explarer (Ctrl+ ) P~ -
Solution TwinCAT Projects' (1 proj f // Ime: Thursday, Jpral 13, 2023 Z:i<
P peroniied i t| Foacraos sioek wieon VAR_OUTPUT
4 (@ svsTEM 8 & VAR INPUT sorted_items: ARRAY[1..10] OF INT: // Sorted array of items
% License 7 items : ARRAY[1..10] OF INT; // Array of items to sort END VAR
b @ RealT | Bpom -
e lime B 5 VAR QUTPUT
4 E;-RFEST 10 sorted_items: ARRAY[1..10] OF INT: // Sorted array of items Vo R
cutes .
¥® Type System a - iﬁ—m ij i IMNT; ff Counters for loops
[ TeCOM Objects i, : INT; // Counters for loops temp : INT: // Temporary variable for swapping values
1] B
MOTION 14 temp : INT:; // Temporary variable for swapping values END_"I.I"AR
4 [0 pLC 1S END VAR on ([ v
4 [Of Untitled1 - e e e e L - ;
4 53] Untitled? Project b /7 Copy the imput array to the output array S Copy the input array to the output array
= scrted_ltems = items; . .
b (3 References sorted_items := items;
b 4 DUTs /) Bubble Sort algorithm
GuL: FOR i = 1101000 ar -
o 8 FOR 1 := 1 TO 10 DO // Bubble Sort algorithm
4 [ POUs =] FOR j := L TO l0-i DO jr= 0
s el FORj:= 17O 104 DO
= Ve vemp i= sorced items(ly - N IF sorted_items[j] > sorted_items[j+1] THEM
3 E;] PlcTask (PlcTask) 10 sorted_items[j] := sorted_items[j+1]; o g 2
EE Untitled trmc 1L sorted items[J+l] := temp; t 5""-"3p valrlrtlefjl-!zlng E;’!mpﬂrﬂr}' variable
O Untitled1 Instance 12 END_IF emp = sorted_remsy);
7 SAFETY L - igg,m sorted_items[j] := sorted_items[j+1];
[ - . - sorted_items[j+1] := temp;
& AnALYTICS s END IF -
p 1/0 =
EMD_FOR
100 (R END_FOR -




TwinCAT Chat | ChatGPT integraatio TwinCAT kehitysymparistoon BECKHOFF

Valikkokomennot 4 [ untiiea

= Valmiiksi maaritellyt ja optimoidut toiminnot D e I At
. . . e . . 1 GVLs = FOR j := 1 TO (l10-i) DO
* Yhden klikkauksen haut (ilman kirjoittamista) 4 [ POUs z I¥ unsortedarray[3]
. . . . . . vyy ae P [J Base : temp = unscrtnj::ii
» Talla hetkella ajatellut toiminnot (kehitteilla) | BubbleSpu S
A VIsUs t :
— PLC koodin automaatti taydennys > BB PlcTask(Plc  ExporttoZP
. . o e lj.lntltled'l.tr [#2 Export PLCopenXML...
— PLC koodin optimointi 5 sariny e MR 8 import PLCopentL.
. . . . . . -+ TwinCAT Chat Autocomplete
— PLC koodin muokkaus nimeamiskaytantojen s AT Chot Ontie
mUKalsekSI b V0 TwinCAT Chat Refactoring

TwinCAT Chat Document

— PLC koodin dokumentointi

J{. Cut Ctrl+X
[ Copy Ctrl+C
X Delete Del
Rename

Remove Ctrl+Del
¢ Open

Open With...

Refactoring 3

4 4" Properties Alt+Enter =




TwinCAT Chat | Integration of ChatGPT into TwinCAT XAE: Samples BECKHOFF

BubbleSort + X TwinCAT Chat powered by ChatGPT
L FUNCTION BLOCK BubbleSort

= = =] 2 VAR_INPUT =] _- VAR INPUT
—_ PLC kOOd I n automaattl nen Titems : ARRAY[1..10] OF INT: //Input array of integers = 3 Titems : ARRAY[l..10] OF INT: //Tnput ax N EW

END VAR 4 END_VAR

BubbleSort # > TwinCAT Chat powered by ChatGPT
1 FUNCTION BLOCE BubbleSort

Pl B 5 VAR OUTFUT B 5 VAR OUTPUT
tayden nys € sorted items: ARRAY[1..10] OF INT; //Output array of sort 3 sorted_items: ARRAY([1..10] OF INT; //Cutput array of sort
7 END_VAR 7 END VAR
=] 3 VAR =] 3 VAR
= i,j : INT; //Counter variables for locps £ i,j : INT; //Counter variables for loops
10 temp : INT; //Temporary variable for swapping 1a temp : INT; //Temporary variable for swapping
11 END VAR 11 END VAR
0 (B o |8
£ 3 < >
A & w
L 1 //bubble sort algorithm
=] 2 FOR i := 1 TO 5 DO
B FOR j := 1 TO 10-1i DO
B IF items[]j] > items[j+l] THEN

temp := items[j];
items[]] := items[j+l];
items[j+1] := temp;
END_IF
: END_FOR
10 END_FOR

S /copy sorted items to output array

B 14 FOR i := 1 TO 10 DO
15 sorted_items[i] := items[i];
¢ END_FOR

Background request sent Code will automatically

when click “TwinCAT Chat appear in BubbleSort POU.
Autocomplete” on BubbleSort

POU.



TwinCAT Chat | Integration of ChatGPT into TwinCAT XAE: Samples BECKHOFF

Example ® > TwinCAT Chat powered by ChatGPT EBxample & 2 TwinCAT Chat powered by ChatGPT

= » - - 1 PROGRAM Example —;:_ 1 PROGRAM Example N EW
— PLC koodin optimointi 2 c v o 8 _
3 Inputl: BOOL: 3 Inputl: BOOL;
4 Input2: BOOL; 4 Input2: BOOL;
Cutpucl: BOOL; 5 Cutputl: BOOL;
Cutput2: BOOL; £ Cutput2: BOOL;
n3tep : INT := 1; 7 nStep @ INT := 1;
END VAR = END VAR
nn SR mn &
- &
=] 1 IF Inputl AND nStep= 1 THEN =] 1 CASE nStep OF
: nStep = 27 = - 1: IF Inputl THEN
END_IF 3 nStep = I;
4 END IF;:
=] 5 IF Inputl AND n3tep= 2 THEN =] 5 2: IF Input2 THEN
. n3tep i= 37 € nStep = 3;
END_IF 7 END_IF;
) || 3 3: IF NOT Inputl THEN
=] 5 IF NOT Inputl AND nStep= 3 THEN g nStep 1= 4:
10 nitep = 4; 10 END IF;
END_IF B 11 \: TIF NOT Input2 THEN
12 nStep = 1;
=] 13 IF NMOT Input2 AND nStep= 4 THEN 1 END IF:
14 nStep := 1; 12 END CASE;
15 END IF - -

Background request sent Code will automatically
when click “TwinCAT Chat appear in Example program.
Optimize” on Example

program.



TwinCAT Chat | Integration of ChatGPT into TwinCAT XAE: Samples BECKHOFF

BubbleSort R > TwinCAT Chat powered by ChatGPT | BubbleSort + X TwinCAT Chat powered by ChatGPT

- 1 FUNCTION BLOCK BubbleSort E - FUNCTION BLOCE BubbleSort
— PLC koodin muokkaus R Bl NEW

unsortedArray : ARRAY[1..10] OF INT; unsortedhrray : ARRAY[1..10] OF INE
. . . . . " 4  END VAR f  EDAR
nimeamiskaytantojen o o R i N
g sortedhrray : ARRAY[1..10] OF INT; : v R ’
kaiseksi Iy o
mukaiseksi s o °
: i, 9 : INT := 0f 5 nI, nJ INT :=
' ’ 10 nTemp : INT :=
10 temp @ INT := VAR
11 END VAR TooER
' 100 @\
(&L aw
- 1 // Bubble sort algorithm
1 // Bubble sort algorithm =) FOR nI := 1 TO 10 DO
=] 2 FOR i :=.; 'I'Dl;IDO” . =] FOR nJ := 1 TO {(10-nI} DO
=] FOR j := 1 TO (l10-i) DO =] 4 IF unsortedirray[nJ] > unscrtedArray[nJ+l] THEN
=] 4 IF unscrtedirray[]] > unscrtedirray[j+l] THEN 5 nTerp := unsortedirray[nd]:
3 temp = unsortedhrray(jlr € unsortedArray[nd] := unsortedArray[nd+l];
E ungortedirray[]j] := unscrtedArray[j+l]; 7 unsortedhrray[nJ+l] := nTemp:
7 unsortedirray[j+l] := temp; = END IF
END_IF E END FOR
END FOR 10 END_FOR
END_FOR 11
o e /¢ Assign sorted array to ocutput
/4 Assign sorted array to output 13 sortedhrrav := unscrtedArrav:
sortedArrav := unsortedlArrav:

Background request sent Code will automatically

when click “TwinCAT Chat appear in BubbleSort POU.
Refactoring” on BubbleSort

POU.



BECKHOFF

BubbleSort & > TwinCAT Chat powered by ChatGPT

TwinCAT Chat | Integration of ChatGPT into TwinCAT XAE: Samples

BubbleSert = > TwinCAT Chat powered by ChatGPT

FUNCTION BLOCE BubkbleSort FUNCTION BLOCKE BubbleSort
M H H g VAR INPUT =] VAR_INPUT
- OO In Ommen OIn I ~ o1 B8 | items : ARRAY[1..10] OF INT; //Input ar
items : ARRAY[1..10] OF INT; END VAR
END VAR a VAR_OUTFUT
B - \"';‘R_UUTPUT sorted items: ARRAY[1..10] OF INT; //Cutput array of sorte
€ sorted_items: ARRAY[1..10] OF INT; 7 END_VAR
7 END VAR =] VAR
B = VAR i,j : INT; |
FE 1a temp @ INT; .
1,3 @ INT: 11 END VAR
10 temp : INT; - 1nn
11 END_ VAR <
-
 —— ey @ sorted items := items; //Copy input array to output array
sorted_items := items;
B FOR i := 1 TO 10 DO
Lo . = FOR j := 1 TO 10-i
= FOR 1 T TD_" DC_J_ . =] IF sorted items[j] > sorted_items[j+1] THEN
=] FOR j := 1 TD 10-1 DO temp := sorted_items([j];
H IF sorted items[]j] > sorted items([j+l] THEN 7 sorted items[j] := sorted items[j+1]:
temp := sorted items[j]: sorted items[j+l] := temp:
7 sorted_items([j] := sorted_items([j+1]: END_IF
sorted_items[j+l] := temp; o END_FOR
11 //End of Bubble sort algorithm
END IF = END FOR //En B g
END FOR

11 END FOR

Background request sent

when click “TwinCAT Chat
Document” on BubbleSort
POU.

Code will automatically
appear in BubbleSort POU.
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Pakettimanageri ;
VS2022 tuki

PLC Profiler

UserMode Runtime
OPC UA Pub/Sub

Parallel Redundancy Protocol MQTTv5

TwinCAT Chat
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