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* MATLAB R2019a BYH &R A
o T Target for Simulink® fJ Simulink® A Simulink Coder™ T.EH.4H
o FHFfEM Target for MATLAB® {9 MATLAB® A1 MATLAB Coder™

* Visual Studio 2017 AN (Professional, Ultimate BY[FJZERRAS)
o FEZBEFE , WINTFBN%ERE Desktop development with C++ &I, ZIEDIHE AT LARY 5 22355,
o TwinCAT XAE Z3:FEF UK HF Visual Studio WA, S IIXH.

* TwinCAT 3. 1.4024.7 B @A

o HAEYE Visual Studio %3 Desktop development with C++ )5, A BEZe3E TwinCAT 3 XAE BY
Full Setup,

e TwinCAT Tools for MATLAB® and Simulink® ZZZEFEF

AT PC £
o FFERE RS
> Windows 7. Windows 10. Windows Server (32 fifl 64 i)
o TwinCAT/BSD"
* TwinCAT XAR 3.1.4024.7 B SRA

o FIRMERERKINE

TEFF & F PC (8% Build Server) _HJZEMY TwinCAT objects 1] LLERFARE SRS HAB A . flifl] R A3
TwinCAT XAE FFRIAEHL AT LATE TwinCAT MR 7 R AIZEMXT % (TcCOM B¢ PLC DhfEd) .

7

VOISR MR A, 1S R Visual Studio MRAZ —. VERZEE Desktop development with C++
T

1. J3%) TwinCAT 3 XAE BY Full Setup (WIS Zeds) .
MR T4 %% Visual Studio F1 TwinCAT, {H Visual Studio RRAANFFE LIRZTER (fFlf TwinCAT XAE
Shell EUANHF C++ &I Visual Studio) , NIATUE Se B A4E N Visual Studio AN ChEEi 2%k
C++ ) o SRJSIZEAT TwinCAT 3 W E, 4 TwinCAT 3 RN (BUEMJGEH) Visual Studio BRA

2. WHRARG WA S MATLAB®, & %%, MATLAB® [)2235 I Jo ok S 2,

3. J2%h TwinCAT Tools for MATLAB® A1 Simulink® % & LL223% TE1400.

= TE1400 Z%E7E TwinCAT SCHFRZEMH, RIS MATLAB® 43 JF 2% .

4. DUE B S0y 83 MATLAB® JfigfT
%TwinCAT3Dir%. \Functions\TEl4xx—ToolsForMatlabAndSimulink\SetupTEl14xx. p in MATLAB®,
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= W SATIF P REEH. ZHUTES.

BHpIEwE CFHREXIEHE)
IZ4T SetupTEl4xx.p

PAT p XM GES W “235” TS 4 B , S AXERE, &7 e PR BN B . X
WEEHTENRS, BIArAZ 3R] MATLAB® WA,

AT DASBEIN AT LA, ) DR A AT B A/
4\ Select common module generation default settings — O X

Build
4 Simulink VendorMName: TE140x Madule Vendor
4 TeCom
General
4 MATLAB
4 TcCom
General

Save ‘ | Cancel

XHEHE AR A DA T R B T -

* VendorName
* GroupName (MATLAB®) FI

* GroupName (Simulink®)

XL E MR Y TwinCAT X RIGHET EIRE . WKL

A UESILLT %A :
* VendorName “TE140x Module Vendor”
* GroupName “TE140x”
o “MATLAB Modules” for MATLAB® #l

o “Simulink Modules” for Simulink®
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TcCom Object einfdgen

Suchen; | Marne: |Dbiect1 [Dratalogger)

Tup EI--@ Beckhoff &utomation GmbH
-E5 NC Objects

@ Application Runtime
B4 Analytics

¢ .4 Datalogger [Module]

¢ .4 SteamHelper [Modulg]
@ Extemal Time Provider
E-4 ot

{2 TeloEth Modules

E]-- Beckhoff Autamation
2]

=R TE140x Module Wendor
=& TE140x
MATLAE Modules

=d

Simulink Modules

[l BaseStatistic [Module, 0.0.0.3)
[l BaseStatisticlterative [Module, 0.0.0.3)

D atei: |

Ok

Abbruch

Mehrfach |1

Instanz einfligen...

MNeuladen

FEMIE (Build) JEWR FEOHRXIEHE P, T DUl T OREh R P28 44 B ERIESS o BREhTE 728 44 B B ik

TTE R B R4 (v 13] —F G AU .

1 BRI A N UE 2 AT AL, AR 2 .

“#&” 1817 SetupTEl4xx.p

WS ARAEAAE FAZTEHERI S 0L S AT p SCfF, ATRAERI B R 74 SetupTE140x ( Silent’, true);

BEEXEHERER A -
BB E

B TwinCAT Target FIERINEE, WTLAUGI MATLAB® #% & o X EHE, WK Alrs:

TwinCAT.ModuleGenerator.Settings.Edit

RERM T MEH, R LR A A BOME

TE1400
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4\ TwinCAT.ModuleGenerator.ProjectExportConfig - O X
General -
Build
PLC Library Generate TwinCAT C++ Project
License . .

b simulink TwinCAT C++ Project Path:

I MATLAB

Lowest compatible TwinCAT  |$<TwinCAT:Version:BU

version (build number):

Class factory name: $<Project:Name:=

Product name: $<ModuleGenerator:Productld> $<ModuleGenerator:Ve

Copyright notice: Copyright $<VendorName> $<LocalDateTime:%Y >

Driver description: TwinCAT executable file, generated by TwinCAT $<Modu

Vendor name: TE140x Module Vendar 42

Version source file: $<LatestTMFile>

Version part for increment: Revision

Driver file version: $<VersionFromFile >

Driver product version: $<DrvFileVersion >

Code generation

placeholders:

[ ] Load DataExchangeModules

Maximum number of visible 200U

array elements:

[ ] Create unique item names for enumeration types

Data type import TMC files:

Save ‘ ‘ Cancel

BREY

1. FEXEHE A AN HT BRI B .
2. fFHRFE (Save) 4N .
3. HiFEsh MATLAB®.

= B RIHCRAN .

3.2  YFWMiE

i TE1400 TwinCAT Target for Simulink® [FI5CEEThREFTEMN M IIE. —NEHTM Simulink” 6%
TwinCAT objects [] TE1400 FFARMIZVFAE; 55— A& T8 TwinCAT 1247 W IR HAT IX L85 G2 1T I
YFA]IE

FF R IRV ATIE

TE TE1400 Target for Simulink® VFA[UE (WTFFHFRERSG) » LUMEM Simulink® €J& TcCOM A1 PLC IhfE
Heo R EFIAR H K, PR LA TR AR, Y NTE R IR E s R N .
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1 AP AR BINRERT 7 RISV ATE.

B RRAS PR ]

FEBRA AR TE1400 PFAIEROLT, BRLRZORITT
* Simulink Coder™ MIFA cpp AL CBIEMKKPE) BRNAEEE 100 kB.
B2 5 MaAET
© BZ 5 MalifEs

[
1 A5 PR VP AT IE 1 AR B X BE TR Rk A ik !

AT VFRTIE

W FEB A TwinCAT BCE A —AEEZ A H Simulink® 4 &[H TwinCAT objects, N3 EIEATHAATIE
AT T B AT 4

TF1400 TwinCAT 3 Runtime for MATLAB"/Simulink” FI1 TC1300 TwinCAT 3 C++. X R TIIE #3020 4F

TC1320 F1 TC1220 #H[IEHEM . TC1320 4§ TC1300 A1 TF1400%Fw]4F (C++ F1 MATLAB®/Simulink®
Runtime) . TC1220 4B5E TC1200. TC1300 A1 TF1400 ¥Fw[iF (PLC. C++ A1 MATLAB®/Simulink® Runtime) .

® TF1400 ¥WAENU&E T TwinCAT 3. 1.4026.0 X P ERRA

1 X TwinCAT 3.1.4026.0 KL FfAsScHF TF1400 ¥FAIE. 55 5L (AR A K AS A AV AT LERRSS 4
TC1220 8k TC1320. Build 4026 J& S ARAISCHRFVFRTIEAISRE . A H AR R G CIB — A VFaliE
HRAF TwinCAT 3 C++ VFATIEOLT, A F B TF1400 ¥FATIE.

U RSB W VR AT, WJCIR R shikse, @Mk Esh TwinCAT R4,
A Loy B 44 IS AT VAR R 7 RV ATIIE, SRR AT DAZE AN SEVF AT E R 00 T BEAT A1 461 .

‘ TC1000 | TwinCAT 3 ADS \ ‘ TC1000 | TwinCAT 3 ADS \

3.3 WEIRIIEFTH

BIE OEM certificate level 2 I

M OMATLAB® BY Simulink® ZEARHI TwinCAT objects 45 TwinCAT C++ objects —#E, #BIET tmx IKENFEF
(TwinCAT Module Executable) . XULIRFNFZJFAZ0 EA] OEM certificate level 2 WERiHATE4, AfefE
TwinCAT g7 i i N2z e PC k.

RKEWTEIE OEM IEFS RN IR P AT 2544, 155 UL LA T B T PRI SR BB

o T OBM ETHE MR kL
o tmx IRFNFEFEE B =N
HERALLWT:

o W RLGIEE SRIE. Ak, Eid
SEEARE > TwinCAT > BARP... (Software Protection...) A Visual Studio

TE1400 fRA: 2.1.0 13
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2. x. xxxx. x M PL A BEGKHOFF

o MEFFE OEM certificate Crypto Version 2 iFE4) G%&Mi: Sign TwinCAT C++ executables
Gk tmx)) o

« FTEWRSIFET (32 LA 64 SrER(E RS AL .

o QURIKENFEFFI AT LLEAZE Y, BER S .

o FETFARBTBOR T E R, ATRME IO S HE .

o SEBRIHE EE I, 72 A op E XA A R TS 2RSS (TC0008)

fEH OBM 2 ZE-F#t AT IREI R 7244

HEE tox WENREFY, BRI SIS AR SR AR .

UEFS b2

Xt tmx GXENREFPREAT R A A DURIAS R (5 2K

% 1 MAF: AT TwinCAT C++ F1 TEl4xx HJERGBNIES

A LT RIS PC BB BRVAESR, ZiIEHIEA T TwinCAT C++. Target for MATLAB® Fl Target for
Simulink®, BRIEEEARATE & A BIFEES .

WX F s, FEMA Windows MiEAr &, P > BE (User > Variables) FHIEHHIFIRTE

(environment variable) :
AFg: TeSignTwinCatCertName

Bl PrfciEsm 4

[ ]
1 A HUEBRIAE TwinCAT\ 3. 1\CustomConfig\Certificates _#£2,

% 2 MR TEldxx KERBBRINED

O LAE MATLAB® M8 rh i BERAUETS, BRAEMATIIE A RPHETD, SHUZIERHBAH T Target for
MATLAB" I Target for Simulink® (WIE TwinCAT C++) .

I ER “EHEE”  (Common Settings) XFiEHE [»  10] G

TwinCAT. ModuleGenerator. Settings. Edit) , FFAEMEE > TwinCAT ZBZIEHLHK (build > Certificate
name for TwinCAT signing) FHIATHIERNER. ZIFPEBAAEER S BxY, R4 B MATLAB®
AR BRAN S FHAZAIE T

# 3 fhFR: Simulink’ HEREEIER

T DN A R E I i 4 — MIEFS . XT38 3 Moral, BRI iT R st E. AR MyddfEe
I, AT IO IZA I R R X E Sl FE e+

Target for Simulink®: TC #J& > TwinCAT Z4&UE+H (TC Build > Certificate for TwinCAT signing)

Target for MATLAB®: J@: SignTwinCatCertName
B4 MAER: AERES, MEMHR TcSignTool &4

AT ATER A UE TS 0L S MEFET, A5 TcSignTool HHT%4. 2B 4 MF=: wLLEH
TeSignTools

TcSignTool &— N ATFEE, AT .. \TwinCAT\3. 1\sdk\Bin\ B&#2F. @lan, FTHH @SR IEHAT
tcsigntool sign /? PLEI/REHI.

® J\ MATLAB ® #fE TcSignTool
1 75 MATLAB® o, Wi system() B ! #vd RBEEhi% L H.

14 FRA:  2.1.0 TE1400



BEGKHOFF 2. x. xxxx. x UL ERRA

Command Window

>> system('C:\TwinCAT\3.1\sdk\Bin\tcsigntool sign /2')
TcSignTool Version 3.1.4024.22

Sign files with certificate:
TcSignTool.exe sign /f certificatefile {/p password|/g} [/q] filel [file2 ...]
/g Password read from stdin, interactive mode is not supported
Usage examples with powershell:
Get-Content pwd.txt | .\TcSignTool.exe command /f certificatefile /g ...
Read-Host "Enter Password" -AsSecureString | ConvertFrom-SecureString -AsPlainText | .\TcSignTool.exe command /f certificatefile /g ...
/q quiet mode
returns 0 = succeeded, 1 = failed

ans =

1

Jx > |

1ERAN TwinCAT 25 tmx IKSIFE B

TcSignTool sign /f "C:\TwinCAT\3.1l\CustomConfig\Certificates\ MyCertificate.tccert" /p MyPassword
"C:\TwinCAT\3.1\Repository\TE140x Module Vendor\ModulName\0.0.0.1\TwinCAT RT (x64)\MyDriver.tmx"

AL ERIEP RS

EWHNGEEE 4 FyE B EERAN . ST # 1 £ 3 #rzl, BIEBANE LI R ZR, H
T, A4 Simulink® KA FPEAC AL B MATLAB® ﬁﬁ%ﬂiﬂi/*)\“ﬂﬁ% i TeSignTool, A LLEE
Windows #1E R G0N 3 P A7 8 TE B ITRE BRERRCIE B ELaERE RS T AN
HPD 2oz, HHSashfEH.

AT LA VA A

tcsigntool grant /f "C:\TwinCAT\3.1\CustomConfig\Certificates\MyCertificate.tccert" /p MyPassword
Zo R VRV KR I B AT AR MR R A LA N 2 B . HKEY CURRENT USER\SOFTWARE\Beckhoff\TcSignTool\
A3 AT 1 FH 5 % 6 -

tcsigntool grant /f "C:\TwinCAT\3.1\CustomConfig\Certificates\MyCertificate.tccert" /r
TwinCAT 24T KT AEN1E

WERAE TwinCAT fih 7 KR TwinCAT object &M MATLAB® BY Simulink® {3 FHHi G 25 4 (IR EHFE A1
AR, A HBIEECE (Activate Configuration) BiZxt LM R Hbr RS L, W WAZUETE LT M E

A TwinCAT BT (XAR) A7 H CHZEEIESAA . WRATEX B AU S A4 Bg, WA
ZINBIEFNFEFF o TwinCAT Engineering (XAE) oA R HIHE IR (5 B o
ﬁ 2020 12:31:12 PM 4566 ms | "Port_B51° [831); Could not link extemal functicn
<extref> FB_BASESTATISTICITERATIVE_GUID_S60333F6_F2EA_TT3T_SADT_DESICDBATIEA_ MAIM < extref>

) TFA2020 12:31:12 P 466 ms | 'Port_B51° [(B31): Could not link extemal functicn
w_,;mb FB_BASESTATISTICITERATIVE_GUID_960333F6_F2EA_1737_SAD1_DEG1CDBATIRA_FB_INIT</extref>

12 J-1 L_ P 288 ms | "TCOM Senver |I" OEM "My TestCert'- certificate cumenthy not trusted, Import "C:\TeanCATV. T\ Target

b BEFTOFF-06 a-dabadalbdd00.req’ to add OEM to trusted list

) Trara0 12:31:12 F'M- 466 ms | 'Port_B51° (831): Could net link extemal function
<extref> FB_BASESTATISTICITERATIVE_GUID_S50333F6_F2EA_1T37_SAD1_DaS1CDBATORA_FB_EXIT</ extrefz

TF2f2021 12:31:12 PM 288 mas | 'TCOM Server” (10k Loading "C:\TwinCAT 3. 1\Baot\Repositany\ TE140x Module Vendad\ Te3_BasaStatistics\0.0.001
WTe3_BaseStatistics trnx ' failed

a

B (R A DUE B 5 S AE F AR R G EBATIEM RS TR &, 12002 bR R 48 L AR . fEiX
WA, 2R RE AR A 4

o MRS REHT ORM iEH
1 EMRSAF AR E AfR R g B . ERAEH M IERMAHRER, SHBRSETLR.

ﬁﬂﬁﬁﬁﬂjﬂizéﬂﬁ OEM HEPB#H 7254, W2 Hbr R B oM. Ak, TS H AR RS LDV 01 5
iz 4T LA A

bcdedit /set testsigning yes
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TS (KR 225 0 ORM SEHS, NI TR kI8,

3.3.1 FEAEMRAR R T A2 B P RS

@ ZRLEX

1 - F/B3 TwinCAT 3.1 Build 4024
— %/ Windows 10 BY TwinCAT/BSD® (f£HIr &A% )

ftiZF TwinCAT Build 4024 R, FHAAEZR ML T “TwinCAT 3 OBM I FHET” , AIXHMEA C++ 1R
f9ilid TwinCAT 3 Q&R T™MX X724 .

© HITRAE Windows MG, FRIHIZIE S 5 200 I AR EAT 2200k, Bk, WAUEFITRiT
W TwinCAT 3 R EH, DARHEHBMEAIEER(GEE, IFHRRBGERIARE .

« i H5: TCO008
« b TwinCAT 3 FH 7 E+5 H3 38 78 o [ X 75 2l o o
o WFPRAEHZ: C:\TwinCAT\3. 1\CustomConfig\Certificates

fH TwinCAT 3 TMX CHEARE TwinCAT 3 FFiEF

TwinCAT 3 FHFHEPBAUHT ™X CHR—x M4, FHCEZIERE4 0 TMX SCHER AT 2%
Et.

Hh AL EE TwinCAT 3 F/IES TC0008?
TwinCAT 3 AP UEPRANALFTXF TMX B4 RIgRFETTHENL L, MARENHIFRS L.

i o

i o

TwinCAT 3 FFEHKAE R
T2 4% 8, TwinCAT 3 FJEHRIHE SOHIR 2 AW E.
e IFPHHEESER?

1 TR L FRTEN TMX SCEFE T2 44
A, EHCEAR TMX SCHFEAZATAT RG]

TSR DAFE PRI (2B )5) HHIEH 2.

JER TwinCAT 3 FIPE-PHEAE S BFEHNE M. EXMEL T, WAFUTIER GEBESRIT RS
HHEAS g R B SHFD

SHAEFRARRAR, EAHEAR B “OM IEASHE S, TR EHUA BIEFS AR 0 AR e 5 # )
BEAT SR . EAE R T HECE i anRA], AR EOIE R EE S, AR HEETAET . S0, & DLRERHE
FRY R VHE R b T R I A 2%

A IET ARG — BRI, RIERER, AR08 2 4.

BRI, B A IE 5 JR AR R SE A

3.3.1.1 % TwinCAT 3 FPEH
TR AR

il TwinCAT OEM IEFRS, FFEIEPIT .
o JTHE. TCO008 (TwinCAT 3 ilF15%EHALGAE)
o fEEMLX TwinCAT 3 FFPEASE I s Bt4T R (FEd)
o BT TwinCAT 3 F/EPZ—FET 1D &, KT EARIEE F AT 300 X 1 i) & (16 & BRI T 36
k.
o [N, TwinCAT 3 FHIER R KA HARIEZ .

16 FRA:  2.1.0 TE1400



BEGKHOFF 2. x. xxxx. x UL ERRA

AR AR

[
].ﬁ%ﬁﬁ%%ﬂﬁ%ﬁ%ﬁﬂ%?%#%?(ﬁﬁﬁﬁ%MMJﬁ%M%%%%¥M#),%ﬁ%
W R B T AR

L. EBRARBREEGERRAL G, R HIE TwinCAT 3 OEM iES. 1T “TC0007 “BY “TC0008” .

2. HBEFUR: ERNRNE, ERAEITEANECR T SWE NS AT bl (GBCR N 422 A B 7 R fE k) ATE
PEAXE (AFBFR Hlk) .

3. TR R R G B S T UL, RSN 5 Tk FE e rh D) BR.

4. HEHN OBM iEHE, )@ TC0008 MUEHHE M v 17].

5. f#M TwinCAT Engineering #fsZ OEM iEF SO “SCAFHREL” (S LB OEM IIF 5 S SCAH 4R 4L
[ 20D o RIS IR ERRR T L, MEREER TR UE 1 —3 5« A&H B
i, AR SR ORM IE 51 3K ST AN A 38 5 Y218 .

6. PULE, # “OEM iEF M “RIEGSEHEHERR TR

7. TERAR R AUE SR, 4 IE i BTl AR e R S U B2 5T

THUERD, 7T RS 7 ZEAOR I ()R BEIE S AT A 18 BOF SRS

3.3.1.2 BIEE TCO008 FIEF B 344

0 ARHZEX
1 ~ ZE/by TwinCAT 3.1 Build 4024
— Z/bK Windows 10 Y TwinCAT/BSD® (#£ B IR &R% )

L AR A E 2 . i, ECE ek TwinCAT J51 N 1A (RS S TR (Software

Protection) :

Eﬂl Microsoft Visual Studio
File Edit View Project Debug TwinCAT | TwinSAFE  PLC
. - | i - & e Windows 3

‘ar @|[H]2 <

& < & Software Protection...
File Handling ]
EtherCAT Devices  #

About TwinCAT

TE1400 RA: 2.1.0 17
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2. TEATHFME Hrp, JEFHETR (Certificates) &I
. ... (Create New....) :

Software Protection

Cerfficates Database Users  Groups  Object Protection  Fights

Mame Inique Status lzsue (UTC) Expire (UTC)

OEM Certfficate [ Extended Irfo

Create Mew ...

Import ...

QK Abbrechen

3. HINBIE OEM iE (Create OEM Cerfificate) HiAF I1:
Software Protection

Cerificates Database Users Groups Object Protection  Fights

Mame Unigue Status lzsue (UTC)

Create OEM Certificate *

QEM Mame:

[ |
[nique M ame [domain or e-mail address]:

Create NEE | |

Start

OEM Certificat EEEE]

Import ... | Certificate far:

Sign user DB
Sign OEM licenze request
[ ] 5ign TwinCAT C++ executable [t

Crypta Wersian: 2 e

QK Abbrechen

4. HN T -

* £ OEM #FK (OEM Name) SCAHEHHIA ST AR HHR. ZAPRLAIIIAIE S 5t 2 7] sUE AL 55 F AL

18 FRA:  2.1.0 TE1400
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o BAN—AME—ZFR (Unique Name) . “OEM ME—S4FR” AUE—AREM I — 1R 5 4t FIE B FTE &1
ME— 2 FK, BT A F MU URL B s iR sthht . H 7 WA bk 0 2502 28 =) 1 HL T R bk
WU, DINRERS R B — K AT .

o EHEIENELE TwinCAT C++ FIHATCMHE (Sign TwinCAT C++ executables) :

Cedficates Database Users Groups Object Protection Rights

Name Unigue Status lssue (UTC)
Create OEM Certificate 4
OEM Mame: Siart
[ |
] Cancel N
QOEM Cenficatt Linique Name [domain or e-mail address)
mpot .. | Certicate for
Sign TwnCAT Ce+ executable [* tmx)
Crypto Version: ' 2 v
oK Abbrechen

fﬁﬂ%ﬂﬂ‘ﬂﬁﬁiﬁﬁ%%ﬁ TwinCAT HRZNFEFEA, TR & AR N T IEAE. (XA T PLC X
)

« WROREMERA 2 CHHEBARKME) » rfERED

5. MiNBUEZ G, s (Start) , FREFE N B IR
" AR BRI B H F “c:\twincat\3. 1\customconfig\certificates” . FHERITAIEN HIRE
FEZEFRT, UMERBAERSES B ILIGZ I R [v_ 201,

o HMIL—HSRA OEM FAEH % B350 () X EHE .
6. BEE—A OEM FAEAMERD,

HE: FHe!

[
1 5 55 W 9 T TS P v P s P D !
RHUE MO S B, B NRERNE T !

o0 FEHERREEKER
1 E?E%%W’Eﬁiiﬁﬁﬁ‘]ﬁ‘fﬁ%o IR SIC B R TR B, WTE A AIRE 1S, A 20 F 33 T O AIE

TE1400 RA: 2.1.0 19
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7. BN ERDEIA, AR AEHE (0K, READSTEAE.

Enter encryption password to protect private key *
Password: | sesssssssstssece | Cancel
Verify: | sosencessssseses |

= B IRAT

PLIXFh 77 s B “AEE RSO “ IUE DA AEARIE B EB I 125 4 A4 e A28 %R R 0 W 0 FE i IE
> 16]#&.

3.3.1.3 W OEM iEH STH RIS 4L

FEFIXTThEE SR G TwinCAT OEM iEHF BRAE (TC0008) .

® ARHZEXR
1 XIAIEEFEE TwinCAT 3.1 Build 4024 UL FpRAS,

()
1 T — A4, “OEM IET HE SO “BIRRCA TwinCAT OEM iF$5. BRI 4 246, X R Ba AT
X, Fit, ELLFEFH,  “TwinCAT OEM iEHSCME” 1X—AREHA T HA A .

JBit TwinCAT 3 Engineering $EHX OEM iEFH AR “SCiEHRLl”
N REAE FH L IhAE, ORM IEP U LA AE LA SCfE e “c:

\twincat\3. 1\customconfig\certificates” .

WRECEFIEBIBERUE, BAUEPTFEWERAEXNEFE T

WERAERI R “OEM UE TGRS “ I A OB B SCde, WS SRz SR e
B

20 FRA:  2.1.0 TE1400



BEGKHOFF 2. x. xxxx. x UL ERRA

1. WA TwinCAT 3 BH{RIFHECE 25,

Eﬂ Start Page - Microsoft Visual Studic
File  Edit VWiew | TwinCAT | TwinSAFE PLC  Te:
. - | #3 «| & Software Protection...

Chaage Active User...

| Solution Explorer Show ‘ealtime Ethernet...

|ﬁ File| 5¢  ware Protection
Ethi ;
- | Cerficates |Database Users Groups Object Protection  Rights
@4 TP
Tar Demid Fingerprint h
Filt 4-FFEEABAAIBEH A4FT-BEDD-53AF-FI67-66T F&W—ERE'I-AEDEJ
Ab§
+ i
,
£ y >
o p——
QEM Cerificate | Extended Info
Create MNew ..

Import ...

2. EEFEFR (Certificates) &I,

3. kY BMER (Extended Info) HikHE.

4. EFORRAES, HEBEIRL (Fingerprint) ¥, 8, RAGEHFUFHITEIT . 4R)5, Ba0ihe
BoRTE—/ e O

Microsoft Visual Studio X

OEM Certificate 'Beckhoff_2' has fingerprint
'A231-BB33-33AF-FO66-667F-24FT-33DD -AAAE'

oK

{
1 A BREESE [Ctrl] + [C] Ke4RScHus A5 B & I ZH2] Windows BIMEHR.

3.3.1.4 BRFECE4L K TwinCAT R FEH
FEIEPARLE H3%: C:\TwinCAT\3. 1\CustomConfig\Certificates

@ RHGEX

1 - F/B3 TwinCAT 3.1 Build 4024
— %/ Windows 10 BY TwinCAT/BSD® (£ HIE &AL )

TE1400 RA: 2.1.0 21
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® i TwinCAT 3 ™MX XHAFEE TwinCAT 3 FFHEH

1 Twi‘gCAT 3 HFERAHT ™™MX T — k24, [ CiEZIE AR R TMX ST AT 2%
Ef,

@ WRULENLEE TwinCAT 3 B IEH TC0008?

1 TwinCAT 3 AP UEPBRANAL X TMX B4 HgmfEitENL L, MARENHIFRS L.

3.4  HREAIT]

MBI Simulink® HERIFFLG

v G FHIRATTHO N B IVE 9 B Simulink TwinCAT Target FI&5—35". MATLAB® 4% LIt DL R4
AL a] R %1)3 TwinCAT. ModuleGenerator. Samples. List

1. fldn, #E#¢ SimpleTemperatureController, #RJE{ A& L) “TFUE” SRR BIRHI.

s

o x
lllllll R =I01) PR « - |

vvvvv

......

= 5 N30, B RAZoR B AT S 2l .
2. B, £ Live Script Hik#ZFITHHERL (Open the model) F%4l.
= HFHT Live Script N —2 4, ¥l LAt Simulink® $2 R RMACE IR,

@ WIEENM
1 PUFH (RSB M aT FIVEA 283680 : TwinCAT Target for Simulink®

Simulink® FHIEE B S E
1 kPR e b KoR RS . ik, EAREMEEESH (Configuration Parameters) .

22 FRA:  2.1.0 TE1400


https://vimeo.com/546350677

& Configuration Parameters: SimpleTempCtrl/Configuration (Active) — O x
Solver Simulation time
Data Import/Export ) ) :

Math and Data Types Start time: |0.0 Stop time: |inf
» Diagnostics
. Solver selection
Hardware Implementation
Model Referencing Type: |Fixed-step ~ | Solver: |ode3 (Bogacki-Shampine) -
Simulation Target
» Code Generation » Solver details
OK Cancel Help Apply
2. EBERG HARCMHAN “TwinCat6rt. tle” .

& Configuration Parameters: SimpleTempCtrl/Configuration (Active) — O x
Solver Target selection -
Data Import/Export -

Math and Data Types System target file: | TwinCatGrt.tic Browse. ..
» Diagnostics Language: C++ h
Hardware Implementation Description: TwinCAT GRT Target
Model Referencing
Simulation Targst Build process
» Code Generation
Generate code only
[] Package code and artifacts Zip file name:
Makefile confinuratinn h
OK Cancel Help Apply

k. fELE (Optimization) N, ¥ HE A =407779 (Default parameter behavior) WE AN “n[1H”
(Tunable) , PMEARKZELE TwinCAT WM SE ., 5iES WESSLH ) ZHGZE (v 104].

3. {E Simulink® 7Y HF AT L
4. B3 Simulink Coder™ M FHFERE B shACHS A= Ao

#3 SimpleTempCtrl - Simulink

SIMULATION

MODELING FORMAT APPS

Favi =
& 2
e Embedded Madel Logic Simulink Requirements SIL/PIL Run on Custom
Add-Ons ~ Coder Discretizer Analyzer Code| simulink Coder - Generate and execute C and C++ code for simulation acceleration, rz
ENVIRONMENT APPS -
- O X

#3 SimpleTempCtrl - Simulink

SIMULATION

C++ CODE x

MODELING FORMAT

ey

a0 = L
ﬂ @ @ Code for %l M :(ﬁ
Generic Quick C/C++ Code Settings SimpleTempCtrl GeJ Generate code only. Do not execute makefile i
C++ Code « Start Advisor = - Code ~ | - Code = =
QUTPUT ASSISTANCE PREPARE GEMERATE CODE RESULTS VERIFY SHARE -

fE£ TwinCAT H¥&bN TcCOM
1. 4T9F TwinCAT (TwinCAT XAE 8% Visual Studio ¥F¥EHI[ TwinCAT) .
2. SEHIAL—ANET TeCOM X% .

TE1400

fA:  2.1.0
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BECKHOFF

m File  Edit View Git Project Build Debug Test Analyze Tools  Exte

-o|B-e g 0 - O - | Release - TwinCATRT(x64) - P Attach.

| %] |E 3 o (8 |':7J & | SimpleTempContrPrej =  <Leocal>

Solution Explorer

@i -2 a|p-

Search Selution Explorer (Ctrl+ )

3] Solution 'SimpleTernpContrProj' (1 of 1 project)
4 Hi SimpleTempContrProj

4 | svsTEM
[# License
b @ Real-Time
& Tasks
=iz Routes

![n Type System

[] TeCOM Objects |,
MOTION d  Add New ltem... Ins
PLC *3 Add Existing Itern... Shift+Alt+4A
SAFETY Add Mew Folder...
fied -+ .
ANALYTICS Reload System TMC Files...
P te} Paste Ctrl+V

3. RPN R .

Insert TcCom Object

Search: | |Name: |Dbiect1 [SimnpleT emplCtl) | I n]
Tupe: -- Beckhoff Automation GmbH Cancel
=-{28| TE140% Module Yendar
=-{E] TE140x . =
B Simuiink Modules Eiptr -
H -- SimpleTempCl [Module, 0.0.0.2]

Inzert [nstance. ..

Feload

File: | C:ATwinCATAI 1MRepositaryh TE 1402 Module Vendor\SimpleT empChih0.0.0. 2ASimpleT er

4. QAL

Solution Explorer SimpleTernpContrProj & >

@) "n| T = | ﬁEI Task  Online Parameter {Onling)  Add Symbols

Search Selution Explorer (Ctrl+d) P~
e

4 Iii SimpleTempContrPraj [ Auto start
4 ﬂ SYSTEM [J Auto Priotity Management

% License Priority: 1 >
b @ Real-Time ] -
’ El Taske Cycle ticks: = ms
[ Task2 Start tick {(modula): 0 =

ET.g Routes [] Separate input update
elm Type System Pre ticks: u
4 [H@] TeCOM Objects

_D Object (SimpleTempCtrl) [ Waming by exceeding
5. 5 RIRITS5 B4 TeCOM S
EPERE, ARSI AR Sinulink’ 99 SampleTime (J4bJy 5 ms) AIFF.

3] Solution 'SimpleTernpContrProj' (1 of 1 project)

4k

24 FRA:  2.1.0
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smpleTempContier = [

Object Context  Parameter {Init) Parameter (Online) Data Area  Interfaces  Block Diagram

oo -2 a| s

Search Solution Explorer (Ctrl+i) Lo c
ontext: 0 Context (5 ~
3] Solution 'SimpleTempContrProj' (1 of 1 project) | (5 ms) |
] ;i SimpleTempContrProj Depend On: |Manual Config V|
4 ﬂ SYSTEM [ Need Call From Sync Mapping
A Li
b 'a' IF:llec:Irj'Isﬂeme Data freas: Interfaces:
p % Tasks [0 "Simple TempCtr_LI ™
[#]1 'Simple TempCtr_Y"
(B Task2 [+]2 "Simple TempCtr_B"
== Routes [+]3 'Simple TempCtri_X' -
%ia Type System Data Pointer: Interface Pointer:
4 [ TcCOM Objects
P Object] (SimpleTempCtrl)
MOTION
PLC
SAFETY Result:
E e D Task N
& anavmcs = ame
b ) 0 | + | Contextl (5 ms)

03000011 '1/0 Idle Task'

6. WIEICE .
m File  Edit View Git Project Build Debug Test Analyze Tools  Extensions  Window  Help Search (Ctrl+Q)

© -0 @-2 W@ 9 - O -] Release - TwinCATRT(x64) + P Attach.. » | ba B3 | [& -

| 3 (8 |§‘ % | SimpleTempContrProj - |<Loca|> = I;

l’;_‘? Solution E:-:;plu:urer SimpleTempC(]ntIij - 4
i
= - i
: e o Gj "E | YT & | ﬁ E| Object Context Parameter (Init) Parameter (Onling) Data Area  Interfaces Block Diagram
EWl Search Solution Explorer (Ctrl+d) P~ This module is for non commercial use only!
m . .
- a1 Solution 'SimpleTernpContrProj' (1 of 1 project) Object] (SimpleTempCtr)
2 ;i SimpleTempCeontrProj
4 SYSTEM
ﬂ =BT HeaterPower
| License Pl
b @) Real-Time
P % Tasks
El Task 2 FeedbackTemp
stz Routes
TwinCAT Target for MATLAB Simulink
m Type Sy;tem Sample model "TetSmplTempCtrl_minimal™
4 [gF] TeCOM Objects Subjects:
b Object1 (SimpleTempCtrl) - Basics
MOTION
PIC

EBE AR TcCOM 24

TcCOM 5251 B4 22 i ok i R AR B S e Simulink® FAFD Simulink® iy 2 H S A id FEmug
B, TR 1/0 sHEXN R,

76 TcCOM SEHif1) “Z8 (WIgafEH) 7 (Parameter (Init)) Xk, ATLLERELAAFET M Simulink® @ g SEH)
I 4 E 1) 7 AUHC B S

Ohjekt Context Parameter (Int} Parameter (Online) Data Area  Interfaces  Block Diagram

[Name Wert [es T [pPron |
ModuleCaller CyclicTask ;“7 TeMgSdk.MeduleC... 0xDD0D...
StepSizeAdaptation RequireMatchingTaskCycleTime ;“7 TeMgSdk.StepSize..  0x000D...
Execute TRUE Raira BOOL 0x0000...
SimpleTempCtrl_P_Sharing Define ;“7 ParameterSharingT... 0x0000...
- SimpleTempCtrl_P |7 0x0000...
Kp 50.0 LREAL
Tn 2000 LREAL

Bltn, AI{EMANESE Kp WBN “527 o JR)E, TcCOM FRHIEff FZAE 1E iz L) I BRI VIE

TE1400 fRA: 2.1.0 25
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fEN PLC ZhESHIEAN
HAETE Simulink” X E TUANSEL AR T CH#EIF PLC -

@ Configuration Parameters: untitled/Configuration (Active) — O X
Salver [ ] Generate a PLC library
Data Import/Export [_] Install the generated PLC library

Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
|dentifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC TcCom General

IR M A B sk W, Al UABEEAEANEA Simulink® F1 TwinCAT Target for Simulink® FfE M NI4T
B. ZNEIEIF2% PLC FE [p_ 1231,

PLC FE/ZNReSRERAE D RIER
e f£ TwinCAT 67 PLC:

DQ.I TwinCAT Project21 - Microsoft Visual Studio
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Test Analyze Win
B--?2 o « | Release ~  TwinCAT RT (x64) = P Attach.. ~

AT

Build 4024.12 (Loaded) ~ = & B0 |2

-

TwinCAT Project21 *  <local> -

Solution Explorer * 3 x
We-lo- 8 pl=
h Solution Explorer (Ctrl+( P -
%] Solution TwinCAT Project21' (1 project)
4 gl TwinCAT Project21

b @l SYSTEM
MOTION

Add New ltem... Ins
! 'O Add Existing Item... Shift+Alt+A

Add Project from Source Control...

m Hide PLC Configuration

o WM PLC JE:

26 FRA:  2.1.0 TE1400
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2. x. xxxx. x MPL IR

Solution Explorer

% Solution TwinCAT Project21’ (1 project)
4l TwinCAT Project21
b @l SYSTEM
ezl MOTION
4 [0 pic
4 [ untitled
4 ZE| Untitled1 Project
. External Types

S Te Add library...
2 Ta Placeholders...
= Td Library repository...
i DUTs Set to Effective Version
4 GVLs Set to Always Newest Version
b J POUs
 VISUs

b g PlcTask (PicTask)
O Untitled1 Instance
&) SAFETY
H C++
& AnavyTics

b & o

« %P PLC FEFHEFEMNRE:

plTempCtr &

Library Manager & += x [ENN

on Explorer

Qb o5 G| fl= 95 Add library X Delete library 73 Details 5] Placeholders _(fiflLibrary repository
e T o [ Name Namespace Effective version

— . “® Tc2_standard = Tc2_Standard, * (Beckhoff Automation GmbH) Tc2_Standard 3330
sad Solution TwinCAT Project21” (1 project) 4 @ Te2_System = Te2_System, * (Beckhoff Automation GmbH) Tez_System 3.4.240
. ;"E';i:‘:;;m“m 4 8 Tc3_Module = Tc3_Module, * (Beckhoff Automation GmbH) Te3_Modue 33210

g MOTION ‘@ TosmpiTempCurd = TasmpiTempCtr, * (TE140x Module Vendor) TetsmpiTempCur 0.0.0.1

4 @ec
4 [ Untitled1

4 8 Untitled1 Project
3 External Types
4 | References
3 Te2_Standard
D Te2 System
3 Tc3_Module
3 TetSmplTempCtri
3 DUTs
(3 Gvis
4 & POUs
] MAIN (PRG)
3 VISUs
b @h PicTask (PicTask)
00 Untitied1 Instance
i sareTy

= ) TetSmpiTempCtr 0.0.0.1 (TE140x Moduke Vendor)
* 0 Duts
= @ pous
+ (£1|Fe_Tcrsmpirempcet |

#2 verson

s {#if] PLC FEth¥)ThReH.

Inputs/Outputs Graphical Documentation
FUNCTION_BLOCK FB_TctSmpiTempCtri

Name Type Inherited from  Address  Initial Comment
* FeedbackTemp INT
“# Heateron BOOL

"# MonttorngSignals  MontoringSignalsType

TE1400

JRA

2.1.0
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2. X. xxxx. X MPLFRRAS BEGKHOFF

Solution Explorer A »x FB_TctSmplTempCtrl & Library Manager &
- 2 VAR

= X

Search Solution Explorer (Ctr fbTempControl : FB_TctSmplTempCtrl;

END VAR
%4 Solution TwinCAT Project21’ (1 project) -
4 ] TwinCAT Project21
b @l svsTEM
e MOTION
4 [0fec
4 [0} untitled
4 =] Untitled1 Project
d External Types
4 3 References
3 Tc2_Standard

J Tc2_System
i Te3_Module 1
3 TetSmplTempCtrl 2| fbrempcontrel {

. DUTs FUNCTION_BLOCK FB_TctSmplTempCtrl

3 GVLs tetsmpltempetrl, 0.0.0.1 (tel40x module vendor)

4 | POUs VAR_INPUT  FeedbackTemp  INT

=1 MAIN (PRG VAR_OUTPUT Heateron BOOL

__..I.u\ﬂSUs e VAR_OUTPUT MonitoringSignals MonitoringSignalsType

b G PicTask (PicTask)
O} Untitled1 Instance
| SAFETY

H Ces

&l Anavmics

b & o

e tHE M PLC WA TcCOM St

126].

1 B 7 BN HER (3 VE SR, SRR PLC Y TcCOM S2ffl. 22 WLiH TcCOM Wrapper FB [»

3.5  Simulink® H[] TwinCAT )&

HF TwinCAT Target for Simulink® HI%FEThREIRAL T EENI WSS (Library Browser) > Beckhoff TwinCAT

Target [XI%.
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& Simulink Library Browser — O >
<l ‘ Enter search term V| h‘v Hrmy@ +* @
Beckhoff TwinCAT Target
> Simulink
Beckhoff TwinCAT Interface
s TC Module Input TC Module Output

> Deep Learning Toolbox

> DSP System Toolbox

> DSP System Toolbox HDL Support

Fixed-Point Designer TwinCAT Environment View  TwinCAT File Writer

Fixed-Point Designer HDL Support

HDL Coder

Simulink 3D Animation

Simulink Coder

Simulink Extras

Stateflow

> Statistics and Machine Learning Too

> Systemn Identification Toolbox
Recently Used

Curren TwinCAT Yersian: 777 . " s
TE140x \arsion: 777
nCAT S0K: Chagen(, workl el TeBase S0 WInCAT File Writer

WeoN WO N

3.5.1 TwinCAT % N\ F% H A HR

76 Simulink® FPRLERRAEH TwinCAT 4FB H NG ThRES . 5 — R RO A Simulink® IbR1E
%ﬁiém>ﬁﬁm%m(mn)oﬁﬁﬁmﬁﬁﬁﬁ%,%#%Eﬁ%?i%ﬁmimmmrﬁAﬂﬁmﬁﬂ
QR INThEE .
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Block Pararneters: TC Module Input >
TC Module Input (mask) (link)

This block is a source like a constant block in simulation.

When generating a TwinCAT module from the Simulink model, the signal connected
to this block will appear in an input data area.

Use this block to lead signals from module inputs directly into nested subsystems.

Parameters

Port data type  double vt >>

Port dimensions (-1 for inherited)

SampleTime
-1 £
¥ Advanced

Symbol name f.ModuleGeneratur.SlmulinkBIuckPathToSymbolName(gcb,true) i

Input connection type at generated TwinCAT module |DataArea (InputDst) ~
' D
|I_Ink to TwinCAT XAE tree item identifier DetaPointer
Link

(] Override data type and dimensions with TwinCAT type
TwinCAT data type set through LinkPath

Symbol Properties

Cancel Help Apply

TC Bt Th AR
A0SR A AR AR BN Th BB (TC BLBRAg A AN DhRER (TC BiHt) , SFrdE Simulink® HAAM
S th o AR L, SORE A2 8 T LT NI g
« BIETTUETFRETHESHBREBESCA TcCOM FHANSEHH, MLHLETRETHES /B
E@BITNZE RS . . FRAEMAH [P 31].

o AT LUE RIS HUT A S HAth TeCOM 8% 1/0 I E BB, DUETE TcCOM SZpIfb i B3z B 3T B
8 , ESWEsg v 311,

o WTRLA LR Y DataPointer YESNTEAS TC I N/ v 1 1) 2422578 fan, & DLdE i it
S5 R T b dER NG D, Al LLE R DataPointer jmldHAth TC #ibifm N 0, 155 WDataArea 5%
DataPointer [P 33].

B TcCOM s [l FL =N AE [» 70].

« EOTLEIRT S AR (Symbol Name) , RIVEE SSGAAE B A\ slda i (9 2 AR RZ R, Blan, 2 WES
2 [ 34].

o BHTLUNESHELR S ERNASEMY (Symbol Properties) , & WASEM [ 34].
o AT LMEABIIEME (initial values) HEATHIA. Ak, iHE TC Bt NMME R ENEEME, 155 1Y
B [ 35].

WA bR AER A S AT HIGRE, 1S W BIALZET: TC TcCom %M NHJHIUR{H [» 63] (Option

Input: Initial values under TC TcCom Interfaces) o

FEAL ] B B, SRR TeCOM 7E TwinCAT thalgsfilfb At —, s th B R, wtEe F3)
WA SR AR o PRIE,  ANERIUAE 22 AN S Hh A P 2238
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3.5.1.1 T RGN NHH

M Simulink® FREEIE TcCOM AN/ fiH
G —A Simulink® &8, HHEMH NN WMASE T —NTRSGH, WTE.

FRAEFTHEAR ) TC s N /4 B IhesE @, TwinCAT B Simulink® FRGH R TC b A0 57
TcCOM FIdAREmG A . Rk, TETHAGbRAER N O B8 H o DAREE, 2R3 Simulink® HAYHITHZ .

Current TwinCAT Version: 3.1.4022
TE1400 Version: 1.2.1231
TwinCAT SDK: C:ATwinCAT3 1'SDKL

Channel 1: Invert input

¥

NOT | TC Module Output

TC Module Input
EL1004 Channel 1 EL2008& Channel 1

Channel 2: Invert Input, TC Module input and NOT Block in subsystem

Qutl B T Module Output
EL2008 Channel 2

Subsystem

® Simple_NOT b Subsystem

@l .
o | - "D

3.5.1.2 B BBk
Simulink® 7Y [ N RIS H 2 B S A R B AT o IXEREE TwinCAT 1 H szt TcCOM
J&, BB ESIAE. AETEFEEE.

SMEES (Advanced) T Tec Module In B{ Tc Module Out ¥Z#id11Z4 Link to TwinCAT XAE PRI
FRRFF (Link to TwinCAT XAE tree item identifier) o A LLFBNHARDIRIBRIRFFAEIE2LAY, tal L)
A A Simulink” k.

PR (Link) %4, 21— N iEiE. B7E, ST Lind—A8Aa R TwinCAT TiH GEFE
(Select Project) ) FFMIMEINA Ffm AL, Wl PIAIE—N¥mH (BB (New Project) ) JEHZ)
PF#POE F A9 EtherCAT IIpRLk, K SKMBIF 1/0 EHRK,

v AIEBIH, RonIFiERE H bR N

1. BlEd— A .

2. AL, WEEBFEEAIELET TwinCAT TH 1IN AR

3. EFRETERIUE M HE R,

4. BIHEAMERR 1/0 .

= Bon IR R B AR FIFTA S AT
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[4\| Get Linkpath — O *
| oK |
| Cancel |
| Select Project |
|' Mew Project |

Name:
Datatype: Size:
Link Path:

W RN B S, RERBUR IR & BEhiE, MM EEE M 2 A3 Simulink”,

K FIR Simulink” BEBYZRIF TcCOM FHEERLE] TwinCAT 3 kTR D, NMEEFEIES Simulink®
e e N R H A A B o

X o> 755 (Bt :

H B A B BT S, TS A5 5 BN T .

7
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4 10
4 "?g Devices
4 =% Device 1 (EtherCAT)
*® image
*% Image-Info
."': SyncUnits
Inputs
B Outputs
3 InfoData
|§ Term 1 (EK1200)
4 ™ Term 2 (EL2008)
4 BN Channel 1
B&» Output
4 BN Channel 2
b B Channel 3
B Channel 4
- Qutput
b Bl Channel 5
b B Channel 6
b BN Channel 7
b B Channel 8
P
P

A ¥ F T T

h

B WcState
3 InfoData
b ™ Term 3 (EL2008)
4 # Term 4 (EL1004)
4 Channel 1
g Input
4 Channel 2

& Input

3.5.1.3 DataArea BY DataPointer

PRINEM N, “DataArea (InputDst) 7 #7id NAERH TwinCAT BEHEIHEINEZE LA (Input connection
type at generated TwinCAT module) . X3 TC Module Input SN Input Destination
DataArea, TC Module Output AEMNHBEE NOutput Source DatadArea.

B, WA LLE AL IR “DataPointer” , 152 WTcCOM SEfZ [AIFIFZNAE [ 70].
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Block Pararneters: TC Module Input >
TC Module Input (mask) (link)

This block is a source like a constant block in simulation.

When generating a TwinCAT module from the Simulink model, the signal connected
to this block will appear in an input data area.

Use this block to lead signals from module inputs directly into nested subsystems.
Parameters

Port data type  double vt >>

Port dimensions (-1 for inherited)

SampleTime
1 IE
* Advanced

Symbol name " ModuleGenerator Simulink BlockPathToSymbolName(gcb, true) | §

Input connection type at generated TwinCAT module |DataArea (InputDst) ~
Link to TwinCAT XAE tree item identifier mna taPolnter m
| T Tink

(] Override data type and dimensions with TwinCAT type

TwinCAT data type set through LinkPath
Symbol Properties |

) ]
R FEE R Simulink® #EAY R Target for Simulink® 6 ZEfK, HARK TwinCAT i KjHN\iE

#HM (Input connection type at generated TcCOM module) AUik#¥ “mapping” , WIZE TcCOM SZAFfr) i
FEMUE BB 2 MR 2 AN .

3.5.1.4 e
TR TC FEHum N/ e RS E . B WA SR E Mgt R Y (v 86].
~fl: OPC. UA. DA. =1

o [Ril
1 RSB, 5 4HRABRE,

3.5.1.5 e
VT LLEE 75 S OB TR, T B AR B (7 S

EFEMPREIF, —A TC BRI AREEN N T R . BONATRENZ (AR S AMETR) <FR
gi>. < T F&4>. <TcModuleName> .
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E] Block Parameters: TC Module Input X
TC Module Input (mask) (link)

This block is a source like a constant block in simulation.
When generating a TwinCAT module from the Simulink model, the signal connected to this block will appear in an input data area.
Use this block to lead signals from module inputs directly into nested subsystems.

Parameters

Data type |Inherit: Inherit from 'Constant value' ~ |13 >>

Value

2 ik

SampleTime
-1 IE
¥ Advanced

Dimensions (-1 for inherited) |-1 E

Complexity ‘ auto v |

Symbol name |TwinCAT.ModuIeGenerator.Simulink.BIockPathToSymboIName(gcb,true) 'ﬁtbsysmmI,&JbSWEm,TCModu!eInput'| :

Input connection type at generated TwinCAT module DataArea (InputDst) e
Link to TwinCAT XAE tree item identifier

| Link
] Override data type and dimensions with TwinCAT type

TwinCAT data type set through LinkPath

Symbol Properties |

Cancel Help Apply

TRE BB R AR

4 E Object? (InitValues)

4 Fl Subsystem
4 ¥ Subsystem
#| TCModulelnput

R IR BIRIERE N T, OB ET 52K Eit, &) Lk UL R Fahi AR5 45K, Flan
> Subsystem. InputValue’ .

3.5.1.6 LTI
bR 7 B2 L YRR RERT (R4S, VT dmBRn RN Value F2B, DLAARME Simulink® in—port Fl out—

port. ZFBRAVFEIREMARYIMGME BUEH T TC BHEAD « AR TwinCAT H S AR BERE BB
B, T Ab N ARSI AE R B
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BECKHOFF

[E] Block Parameters: TC Module Input >

TC Module Input (mask) (link)

This block is a source like a constant block in simulation.

When generating a TwinCAT module from the Simulink model, the
signal connected to this block will appear in an input data area.
Use this block to lead signals from module inputs directly into

nested subsystems.

Parameters

Data type |[nherit: Inherit from 'Constant value' ~ | :

Value

SampleTime

-1

» Advanced

Cancel Help

3.5.2 TwinCAT FFIEME

$ TwinCAT FAEEMEIHEAN Simulink” 3A8%, W] EFEE /R HR TwinCAT XAE RRAAIYET 35/ TE1400 hi

SOV S E SR

3.5.3 TwinCAT File Writer

TwinCAT File Writer IhREHRM TwinCAT SN .mat . R Simulink® HH W ALHS] TcCOM

of, FB J£7E TwinCAT Runtime "HHUATHS, ZINRERA RESLIIX —ThRE .

AT, T BEThREPRTCRL

i Simulink® BEMAE Simulink® A

ity 1 Ef s 5 70 NG5 s R Y FEAHLDL T S
o FEEZEAM (Integer Types)
o BURSREEVE AU (float)
o XUFEFEF S8 (double)
* Mi/RFEA (boolean)
o Mz (enums)
o KNS (bus objects)
g [ R NG T4 -1 => Inherit
A0 [1.2], [1.5]..... , Bl
SKFERSE] (SampleTime) PURAER a7 -1 => Inherit

36
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S8 Eiip FEE

A4 Mat U SCE 4 AT A FH 52 B R AR B B AR . AT
T TwinCAT\3. 1\Boot MIAE|E%
1%,

BRSO RN .mat SO/ (AL 7 |0 —> FET SO 2R B R ME

T o IR BN, 2 HT S
Py ok, I a s — AN .
N & TEHAR .mat SRR KEE. |0 > ANREENSCH. wRiER 5
KIE, HXHKwER, M
_part0.mat JF4h.

FHFE AL TN TeCOM B %
A 5 M 1 HEA G A R

AN HE” IS T B S
%“%@”Gmmwﬁﬁﬁﬁﬂﬁg%ﬁﬁﬁ?meTi#EA%%
N A o

3.6  HIWEBRHMEIR
JANMRREF IS, S ENOE SRR SR e, CSCARERREL? 7 “BAKEEAT? 7 DU XS
BREM AT 7 RSO AR ]
Bl 2E B SO B IR LS 551 2
o AREACES [» 371,
o AR HEH [»39].
o B TwinCAT X}%. WREHFEF Gk tmx) FAIPEAHSCHE Gk tme. k. library...)  [b_ 40].

TwinCAT Target GI&EHIFTAE AR SVE 24917 MATLAB® B8A2 FHISCH 32 <SimulinkModelName> tcgrt Hi.
I T MathWorks® ZERHT slprj U551

Current Folder
MName -~
SimpleTermpCtrl_tcgrt
slprj
*a SimpleTempCtrl.mdl
% SimpleTempCtrl.shec
‘E] SimpleTempCtriGuide.rmlx

A R IRARES

PEARRD R S A2 <SimulinkModelName>. vexproj, £ <SimulinkModelName> tcgrt M AFEr, Z W {F
BT —A TwinCAT C++ TiH, wfHTREARMIEN, MG TwinCAT X4, BfE TwinCAT 4T
ik (> 1311,
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Current Folder

MName =

html ~
tlc
tmwinternal
EH buildinfo.mat
|J codedescripter.dmr
HE‘ codelnfo.mat
BH cempilelnfo.mat
|:] defines.txt
*+ FbhSimpleTempCtrl.cpp
FhSirnpleTernpCtrl.h
BH MdlExport.mat
|:] modelsources. bt
[ multiword_types.h
H OriginalPaths.mat
BH ProjectExportConfig.mat
rtrmodel.h
|J riw_proj.tmw
rtwtypes.h
BH rwtypeschksum.mat
SimpleTernpCtrl.bat
*+ SimpleTempCtrl.cpp
SirnpleTempCtrl.h
=] SimpleTempCtrllibcat.xml
=] SimpleTempCtrllicatxml
BJ SimpleTempCirl.mk
= SimpleTernpCtrl.rc
%/ SimpleTernpCtrl.rtw
|| SimpleTempCtrl.tme
|J SimpleTernpCtrl.tml

B SimpleTermpCrlvexproj filters

*+ SimpleTempCtrl_data.cpp

|J SimpleTempCtrl_ModuleGenerationLog.txt
=] SimpleTempCtrl_Modulelnfoxml
[ SimpleTempCtrl_private.h

5 simpleTempCtrl_PublishLog.bct
|J SimpleTempCtrl_ref.rsp
SirnpleTernpCtrl_types.h

£ SimpleTempCtrlArtifacts.props
*+ SimpleTempCtrlClassFactory.cpp
[ SimpleTempCtriClassFactory.h
*+ SimpleTermpCtriCtrl.cpp

[® SimpleTernpCtriCtrl.h

*+ SimpleTempCtriDre.cpp

[& SimpleTempCtriDre.h
SirnpleTermpCtriDuts.h

[& SimpleTempCtrlinterfaces.h
SirnpleTernpCtrlinternal.h

*+ SimpleTempCtriMedulesMain.cpp
SirnpleTempCtrlServices.h

*+ SimpleTempCtrlW32.cpp ]

SimpleTernpCtrlvexpra) (VC++ Project) w

z}%?%}%% TwinCAT C++ TiH M IR, (HAERRZ, ATRIE Simulink® HRoCHIRATAZER, BIARE
; qzlil 4) o

[ )
1 AT LAAE Simulink® WREUGHIERE I H 2 8T R ATAAHE , NI SEBRS A s Tt . K726
B A R4 (TwinCAT RT x86. x64 ...) [ TwinCAT %[0 ##.

38 FRA:  2.1.0 TE1400



BEGKHOFF 2. x. xxxx. x UL ERRA

& Configuration Parameters: SimpleTempCtrl/Configuration (Active) — x
Solver ] Run the publish step after project generation
Data Import/Expert Platform Toolset: |Auto | -
Math and Data Types
» Diagnostics Build configuration: |Release | -
Hardware Implementation TwinCAT RT (x86)
Model Referencing i
Simulation Target TwinCAT RT (x64)
¥ Code Generation TwinCAT OS (x64)
Optimization Certificate name for TwinCAT signing: |<empf
Report . i
Pre code generation callback function: |<empf
Comments
|dentifiers Post code generation callback function: |<empf
Custom Code Post publish callback function: |<empt
Interface
TC General
TC Build
TC PLC Library
TC TcCom General
TC TcCom Additional setti. ..
TC TcCom Interface
TC TcCom External Mode
TC PlcFb General
TC PlcFb Additional settings
OK Cancel Help Apply
FEL O] Y
e FH Target for Simulink, FTELEIH
o R
A B B &S

AR HE SR EAE Tog T30 BN 1 0 E A A G M H &5

Current Folder (]

Name =«
= SimpleTempCtrl_tcgrt ~
_products
html
B B log

SimpleTempCtri_ModuleGenerationLog.txt
SimpleTempCtri_PlcLiblLog.txt
SimpleTempCtrl_PublishLog.t«t
tlc
tmwinternal
buildInfo.mat
codedescriptor.dmr

G RRZAE=AHE M. EERER S <ModelName> ModuleGenerationLog. txt HFIFTH HE

W

TE1400 JRA<: 2.1.0

39



2. x. xxxx. x M PL A BEGKHOFF

o (EESCIFHIAFREH &3

n A %%ﬂﬂl‘]i% PN B, V520 ki H E SR Ie T B DU ST
<Mode IName> ModuleGenerationLog. txt

B A gl H & (ModuleGenerationLog) M5 LA/, A3 TwinCAT Target MIAEZPIR. XULbI%
EEIJ&\EPﬂMZI—\‘j‘j ###o

ZNE

2023-10-18 14:48:37: ### Starting build procedure for: SimpleTempCtrl

2023-10-18 14:48:43: ### Save TLC export

2023-10-18 14:48:47: ### Export block diagram

2023-10-18 14:48:47: Block diagram export succeeded

2023-10-18 14:48:48: ### Export TwinCAT C++ project

2023-10-18 14:48:53: ### Save project

2023-10-18 14:48:53: The TwinCAT C++ project "C:
\Users\xyz\Documents\MATLAB\TEl4xxSamples\2023-10-18 13-58 SimpleTemperatureController\SimpleTempCtr
1 tcgrt\SimpleTempCtrl.vcxproj" was generated successfully

AT PR B B T B R, WE AKX PrAT BOP BTG . AEREE LR, 2 WIRGS|H el S
T, B pIh AIEER) vexproj CfF. TT’}%A@Elquﬁszcﬁiﬁgiiéﬁﬂmu, VPSR

2023-10-18 14:48:53: ### Publish TMX

2023-10-18 14:48:53: Configuration: "Release"

2023-10-18 14:48:53: Platform(s): "TwinCAT RT (x86);TwinCAT RT (x64);TwinCAT OS (x64)"
2023-10-18 14:48:53: TwinCAT SDK: "C:\TwinCAT\3.1\SDK\" (Version 3.1.4024.50)

2023-10-18 14:48:53: Platform Toolset: V142 (Automatically selected)

2023-10-18 14:48:53: Microsoft (R) Build Engine version 16.11.2+£32259642 for .NET Framework
2023-10-18 14:48:53: Copyright (C) Microsoft Corporation. All rights reserved.

2023-10-18 14:49:06: Publish procedure completed successfully

2023-10-18 14:49:06: See log file "C:

\Users\xyz\Documents\MATLAB\TEl4xxSamples\2023-10-18 13-58 SimpleTemperatureController\SimpleTempCtr
1 tcgrt\log\SimpleTempCtrl PublishLog.txt" for details

AR DU L B R, R RORAERLRAE i H . TR H S S FriaT BRIt . Bln, fEGIEER
tmx SRR 44 B e X 0t 4 H B

2023-10-18 14:49:06: ### Publish summary

2023-10-18 14:49:06: Configuration: "Release"

2023-10-18 14:49:06: Platform(s): "TwinCAT RT (x86);TwinCAT RT (x64);TwinCAT OS (x64)"
2023-10-18 14:49:06: TwinCAT SDK: "C:\TwinCAT\3.1\SDK\" (Version 3.1.4024.50)

2023-10-18 14:49:06: Platform Toolset: V142 (Automatically selected)

2023-10-18 14:49:06: Vendor name: TE140x Module Vendor

2023-10-18 14:49:06: Library name: SimpleTempCtrl

2023-10-18 14:49:06: Library version: 2.0.1.24

2023-10-18 14:49:06: Local installation folder: "C:\TwinCAT\3.1\Repository\TE140x Module
Vendor\SimpleTempCtrl\2.0.1.24"

2023-10-18 14:49:06: TMX archive: -

2023-10-18 14:49:06: Signatures:

2023-10-18 14:49:06: File 'C:\TwinCAT\3.1\Repository\TE140x Module
Vendor\SimpleTempCtrl\2.0.1.24\TwinCAT RT (x86)\SimpleTempCtrl.tmx' has signature.

2023-10-18 14:49:06: issuer TestSignl23 (x.yz@beckhoff.com), certificate expires on 08/15/2025
2023-10-18 14:49:06: Warning: Signature found, but OEM certificate was not signed by Beckhoff.
Driver can only be used in test mode.

2023-10-18 14:49:06: File 'C:\TwinCAT\3.1\Repository\TE140x Module
Vendor\SimpleTempCtrl\2.0.1.24\TwinCAT RT (x64)\SimpleTempCtrl.tmx' has signature.

2023-10-18 14:49:06: issuer TestSignl23 (x.yz@beckhoff.com), certificate expires on 08/15/2025
2023-10-18 14:49:06: Warning: Signature found, but OEM certificate was not signed by Beckhoff.
Driver can only be used in test mode.

2023-10-18 14:49:06: File 'C:\TwinCAT\3.1l\Repository\TE140x Module
Vendor\SimpleTempCtrl\2.0.1.24\TwinCAT OS (x64)\SimpleTempCtrl.tmx' has signature.

2023-10-18 14:49:06: issuer TestSignl23 (x.yz@beckhoff.com), certificate expires on 08/15/2025

AR TwinCAT %%

ERRIh )G, FrelE e — e ORI IR SCAERTE TwinCAT XAE WEEFH, XA AEEE T LK b5
FEf%)%E (Engineering Repository) &, BIJFA&¥fIE PC Lk, HuhkN:

%TwinCATInstallDir% \3. 1\Repository\<Vendor>\<ModelName>\<Version>\
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» TwinCAT » 3.1 » Repository » TE140x Module Vendor » SimpleTempCtrl » 2,0.1.24 » v | O L Search 2.0.1.24
Mame - Date modified Type Size
deploy 10/18/2023 2:49 PM File folder
’ TwinCAT OS5 (x64) 10/18/2023 2:49 PM File folder
. TwinCAT RT (x64) 10/18/2023 2:49 PM File falder
#* TwinCAT RT (x86) 10/18/2023 2:49 PM File folder
o+ || SimpleTempCtrl.library 10/18/2023 2:49 PM LIBRARY File 141 KB
+ ﬂ SimpleTempCtrl.tme 10/18/2023 2:49 PM TMC File 6 KB
»* .| SimpleTempCtrl.tml 10/18/2023 2:49 PM TML File 118 KB

* <ModelName>. tmc: TcCOM Xf% (XF%35) MR
o RS tml: FESCMF: ATRME . library SCfF—FEAEH .
o CHEALL>.PE: TwinCAT PLC FESCAF
e Deploy\<ModelName> Modulelnfo. xml: FEH{E S, 5 UIHE K
« <(Platform>\<ModelName>. tmx: IXzhFER 14
A XAE RS0 K TwinCAT XF4: WS ModelName> 25K S 36 52 il B A H 77 & 2055 77 1%

(Engineering Repositories) 45 TwinCAT XAE F)HAth PC b, HHAH P aha DIEE TwinCAT fRH 7 &
fHFGIE A TwinCAT SF4%.

T AR I A AR TwinCAT objects [P 55].

*hFE UL
AR CH+ SO — i ST A (1 15 B
WRASIE I C++ T H

3.7 F£ Simulink® FAEFMAEHSHKE

1 Simulink® 77, MCEEEARM TwinCAT objects (TcCOM FIIhgeHL) WAl DL T KEWNE . HE®RF
TwinCatGrt. tlc E N ARG HFRSCH, RIGAR R M FEE M Rt 28L& H (0L, TC k%
H) .
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& Configuration Parameters: SimpleTempCtrl/Configuration (Active) — O x
Solver Target selection

Data Import/Export
Math and Data Types
» Diagnostics Language: C++ ~
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation

System target file: |TwinCatGrt.tic Browse. ..

Description: TwinCAT GRT Target

Build process

Optimization Generate code only

Report [] Package code and artifacts Zip file name:
Comments

\dentifiers Makefile configuration

Custom Code Generate makefile

mterizce Templat kefile: |tcgrt_msbuild tmf

TC General emplate makefile: |tcgrt_msbuild.tm

TC Build Make command: make_rtw

TC PLC Library

TC TcCom General

TC TcCom Additional setti...
TC TcCom Interface Select objective: |Unspecified | -

TC TeCom External Mode Check model before generating code: |Off | v | | Check Model...
TC PlcFb General F—
TC PlcFb Additional settings

Code generation objectives

OK Cancel Help Apply

BN

W TR B BTE 2, I DAL . 2236 )n, BCE SR BON At (Standard) , RR/REH KIS
o @ LLREC B HONIE B A A (Advanced) , DMEBHTEZEE.

] MATLAB® 4% I A LB A -

TwinCAT.ModuleGenerator.Settings.Change ('ConfigurationLevel', 'Advanced')

TwinCAT.ModuleGenerator.Settings.Change ('ConfigurationLevel', 'Standard')

I A B N nERAE, T IR AF AT 2

TwinCAT.ModuleGenerator.Settings.Save;
WRAEAR R 0 R G EAB AT A R e R, VR (R P R T 2R A )
EES¥0Hid
KT ERE SR, ES WAL ESHMER [ 43] =I5 SCRY R .

o [HETHERR

1 AR RAFAER TN SCAF B b, e AT BRI 2 B iz T VAR 0 .

EEMRARE
FHE M TwinCAT Target MIERINEE, WTLAUTIR MATLAB® %G thIGHERE, 0 R s

TwinCAT.ModuleGenerator.Settings.Edit

KRR TR H, AT DL A A B .
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4\ TwinCAT.ModuleGenerator.ProjectExportConfig - O X
General -
Build
PLC Library Generate TwinCAT C++ Project
License TwinCAT C++ Project Path:

I Simulink win ++ Project Path:

I MATLAB

Lowest compatible TwinCAT  |$<TwinCAT:Version:BU

version (build number):

Class factory name: $<Project:Name:=

Product name: $<ModuleGenerator:Productld> $<ModuleGenerator:Ve

Copyright notice: Copyright $<VendorName> $<LocalDateTime:%Y >

Driver description: TwinCAT executable file, generated by TwinCAT $<Modu

Vendor name: TE140x Module Vendar 42

Version source file: $<LatestTMFile>

Version part for increment: Revision

Driver file version: $<VersionFromFile >

Driver product version: $<DrvFileVersion >

Code generation

placeholders:

[ ] Load DataExchangeModules

Maximum number of visible 200U

array elements:

[ ] Create unique item names for enumeration types

Data type import TMC files:

Save ‘ ‘ Cancel

BREY

L. AEXTEAE H i AN HT ) BRI R
2. fH R (Save) AW,
3. E¥rEsh MATLAB®.

= B OEIBERAY.

WEFENLE

TEAIE 247 (Configuration parameters) HIEREMIVFZ ¥ B Al AFE TwinCAT 3 [ TcCOM S22 75K 5E
o BN, AT LA SCE ISR AT SR B B — SRR, E AT LR fE KA SRR A B O A PLC T

3.7.1 AR ES R

PAR A% ot A BC B 240 AT TR . ICEZHGE B BoR T Simulink” FP FHEHAOBECE SO . Wik
M m CFRCEB A A (v 511, FEEZUNA S AR .

A SR GE T W], (ERCEHER T, RS BB A SO R B S, T R
SR A SRR (RIOLD . ML o SRR, T Qe
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Category Name Displayname Default Description
TC General Generate Generate TwinCAT C+ |TRUE Generate a TwinCAT C++
+ Project project. If unset, only code
artifacts will be generated
which can get used to generate
C++ projects later [P 51]
FullPath TwinCAT C++ Project Full path to the generated
Path VCXPROJ file (e. g. “C:
\Temp\MyGeneratedProject. vexpr
0j”)
LowestCompatib |[Lowest compatible $<TwinCAT:Vers |The lowest TwinCAT build
leTcBuild TwinCAT version ion:BUILD> number the generated C++
(build number) project and its modules and
POUs are to be compatible
with.
ClassFactoryNa |Class factory name |$<Project:Name |[Name of the generated C++-
me > Project, Name of the TcCOM
classfactory and tmx—file name
ProductName Product name $<ModuleGenera |Product name, used e.g. for
tor:Productld> |the module driver description
$<ModuleGenera |and the module TMC description
tor:Version:MA |[»_ 78].
JOR. MINOR>
Copyright Copyright notice Copyright Copyright notice of the
$<VendorName> |generated module driver file
$<LocalDateTim |[P 78
e:%Y>
Description Driver description |TwinCAT Driver description [P 78]
executable
file,
generated by
TwinCAT
$<ModuleGenera
tor:Productld>
VendorName Vendor name TE140x Module [Module vendor name, used as
Vendor the company name of the
generated executables in the
repository [P 40] and the
major module group as shown in
the TwinCAT XAE module dialog
10
VersionSrc Version source file |[$§<LatestTMFile |[Path to an existing TMC, TML
> or XML file containing the
previous version value
[»_ 57].
IncrementVersi |Version part for Revision The part of the version number
on increment that is to be incremented
[» 57].
DrvFileVersion |Driver file version |$<VersionFromF |Executable file version and
ile> library version. [P 57]
DrvProductVers |Driver product $<DrvFileVersi |Product version [P 57]
ion version on>
CodeGenPlaceho [Code generation Define custom placeholders
lders placeholders
UseDataExchang |Load 0 Manually set
eModules DataExchangeModules DataExchangeModule dependency
(currently no need to set
manually)
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Category Name Displayname Default Description
MaxVisibleArra [Maximum number of 200U Specifies the maximum number
yElements visible array of array elements to be
elements displayed in the TwinCAT XAE.
In the TwinCAT XAE, larger
arrays cannot get expanded and
linked to by its individual
items
CreateUniquekn |Create unique item |1 Create unique item names for
uml temNames names for enumeration types
enumeration types
DataTypeTmcFil |Data type import TMC file(s) containing
es TMC files additional type definitions
for code generation
TC Build PreferToolArch |[Prefer X64 build TRUE Prefer X64 compiler and
itectureX64 tools linker. Useful for complex
source files, where X86 tools
may run out of heap space
Verbosity Codegeneration and |Normal Verbosity level of code
build verbosity generation and build output
messages. Silent and Detailed
are other possible values.
Publish Run the publish TRUE Start the build procedure
step after project after code generation for all
generation selected platforms. The
generated module binaries and
module descpription files will
get copied to the “publish
folder”. Published modules are
automatically located by the
XAE and can get instantiated
in all TwinCAT 3 projects. If
unset, the module generation
process will be stopped after
code generation. To
instantiate in a TwinCAT3
project, the generated C++
project needs to be inserted
and built from.
PublishPlatfor |[Platform Toolset Auto Choose Platform Toolset to
mtoolset build binaries
PublishConfigu |Build configuration |Release Build configuration to build
ration binaries.
PublishTcRTx86 |TwinCAT RT (x86) TRUE Publish binaries for platform
"TwinCAT RT (x86).°
PublishTcRTx64 |TwinCAT RT (x64) TRUE Publish binaries for platform
"TwinCAT RT (x64).’
PublishTc0Sx64 |TwinCAT 0S (x64) TRUE Publish binaries for platform
"TwinCAT 0S (x64)” (e.g.
TwinCAT/BSD)
ForceRebuildFo |[Always rebuild all |FALSE Always rebuild all source
rPublish source files on files on publish
publish
SignTwinCatCer |Certificate name Certificate name for TwinCAT
tName for TwinCAT signing signing with OEM Certificate
level 2. [»_ 13]
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Category Name Displayname Default Description

TmxInstall Install TMX TRUE Install all generated TwinCAT
Objects on local XAE (fill
local Engineering Repository
I 40]).

TmxArchive TMX Archive Name of an optional archive
containing all files required
to use the generated TwinCAT
Objects on another TwinCAT
development system. [P 55]

MsBuildPublish [MsBuild publish Set additional MsBuild publish

Properties properties properties

MsBuildProjPro |MsBuild project Set additional MsBuild project

perties properties properties

PreCodeGenerat |[Pre code generation The defined MATLAB® function

ionCallbackFcn [callback function is called before code
generation [P 101].

PostCodeGenera [Post code The defined MATLAB® function

tionCallbackFc |generation callback is called after code

n function generation [P 101].

PostPublishCal |[Post publish The defined MATLAB® function

IbackFcn callback function is called after publish
[» 101].

TC PLC library|LibCatPath PLC library $<ProjectDir>\ |Path to the PLC library

category
description file

$<Name>. libcat
. xml

category description file

LibraryCategor [PLC library $<VendorName> |Define PLC library category
ies categories hierarchy. Default only one
hierarchy level = vendor. List
separated with | possible:
MainCategory> |
<SubCategoryl>| -
GeneratePlcLib |Generate a PLC FALSE Generate a PLC library with
rary library POUs. [P 123] Define
containing POUs with parameter
TcComWrapperFb and
PlcFb>General >Generate.
InstallPlcLibr |Install the FALSE Install the generated PLC
ary generated PLC library for use in the local
library TwinCAT XAE/PLC [»_ 123]
PlcTypePrefixe |Type Prefixes Define custom type prefixes
S
PlcVarPrefixes |Variable Prefixes "PVOID=p \| Define custom variable
BOOL=b \/| prefixes
BOOL32=b \|
DATE=d \|
TIME OF DATE=t
d \| TIME=t \|
LTIME=t \|
GUID=n"
TC License OemlId ID of OEM ID of OEM. Required for OEM
Licence checks [P 76]
OemLicenses IDs of OEM Licenses IDs of OEM Licenses. Multiple
IDs may be inserted as a comma
separated list. “{GUID},
{GUID}” [»_ 76]
TC TcCom Generate Generate TcCOM TRUE Generate a TcCOM module class
General Module (TwinCAT for the model.
Module Class)
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Category Name

Displayname

Default

Description

OnlineChange

Online change
support

FALSE

Allow to switch between
different TcCOM module
versions without switching
TwinCAT runtime to config mode

[»_61].

ModuleProperti
es

TMC Properties

Additional properties added to
the module description in the
TMC file: Namel=Valuel |
Name2=Value2]|. .

GroupName

GroupName

TE140x\ |
Simulink
Modules

Minor module group name in the
TwinCAT XAE module dialog

GroupDisplayNa
me

GroupDisplayName

$<GroupName>

Minor module group description
in the TwinCAT XAE module
dialog

Grouplcon

Grouplcon

$<TE140x:Icon>

Optional module group icon in
the TwinCAT XAE module dialog

ModuleIcon

Modulelcon

$<TE140x:Icon>

Optional module icon in the
TwinCAT XAE module dialog

InitExceptionH
andling

Floating point

exception handling

during
initialization

CallerExceptio
ns

Configures how to throw,
suppress or handle floating
point exceptions during
initialization [P 137]

UpdateExceptio
nHandling

Floating point

exception handling

during update

CallerExceptio
ns

Configures how to throw,
suppress or handle floating
point exceptions during cyclic
execution [P 137]

AdditionallIncl
udeFiles

Additional include

files

Additional files required to
be included after rtwtypes.h

TC TcCom
License

OemLicenses

IDs of OEM License

$<Project:0emL
icenses>

IDs of OEM Licenses. Multiple
IDs may be inserted as a comma
separated list. “{GUID},
{GUID}” [»_ 76]

TC TcCom
Wrapper

TcComWrapperFb

TcCom Wrapper FB

FALSE

Generate a PLC Functionblock
simplifying the interaction

between a PLC and an instance
of the generated TcCOM module

126

TcComWrapperFb
Properties

TcCom Wrapper FB
properties

FALSE

Generate properties for
accessible data in the
referenced TcCOM object

126

TcComWrapperFb
PropertyMonito
ring

TcCom Wrapper FB

property monitoring

NoMonitoring

NoMonitoring: Online values of
properties are not monitored
in the PLC online view,
CyclicUpdate: Update property
values in the PLC online view
cyclically, ExecutionUpdate:
Update property values in the
PLC online view when the
propertyv getter or setter is
called [P 126]

TC TcCom
Additional
settings

ModuleCaller

Default module
caller

CyclicTask

CyclicTask: Call module via
TwinCAT Task. Module: Cal
module from another TwinCAT
module (see e.g. TcCOM-
Wrapper—FB).

TE1400

JRA
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Category Name Displayname Default Description
CallerVerifica |[Verify caller Default Verify the caller context to
tion prevent concurrent execution
of the model code and
corresponding DataArea
mappings. Skip verification to
reduce the execution time.
StepSizeAdapta [Default StepSize RequireMatchin |Configure how to handle
tion adaptation mode gTaskCycleTime |differences between the
default model step size(s) and
the cycle time of the assigned
task (s).
ExecutionSeque |[Default execution UpdateBeforeOu |Configure the execution order
nce sequence tputMapping of input mapping, model code
execution and output mapping.
ExecuteModelCo |[Execute model code |TRUE Start cyclic execution of the
de after startup model code after startup by
default. If FALSE, Module
Parameter Execute needs to be
set to TRUE to start execution
of code.
BlockDiagramEx |Export BlockDiagram |TRUE Export graphical block diagram
port information for monitoring and
optional debugging on the
generated TwinCAT module in
TwinCAT XAE [»  111]
ResolveMaskedS |[Resolve Masked FALSE Resolve masked subsystems in
ubsystems Subsystems the block diagram
ExtendSignalRe |Extended resolution |FALSE Intensified search for
solution of signals in block assignments of variables and
diagram block diagram signals (blue
signals). This option
increases the build time
[» 150
BlockDiagramVa |Access to AssignToParent |Variables from a block within
riableAccess |VariableGroup not an unresolved subsystem are
referenced by any either assigned to the next
block higher visible block or hidden
in the block diagram.
BlockDiagramDe |Export BlockDiagram |TRUE Export additional information
bugInfoExport |debug info required to debug the module
using the block diagram
I» 115
TC TcCom ExecutionInfoO |Create FALSE Create additional output
Interfaces utput ExecutionlInfo DataAreas containing execution
output and exception information
I»_137].
MonitorExecuti [Monitor execution FALSE Calculate and expose the
onTime time execution time of the module
as an ADS variable for
monitoring purposes.
InputDataAcces |Input: Data Access |Input Defines how the input
S Destination variables are exposed in
DataArea TwinCAT [»  63]
InputCreateSym |Input: Create ADS TRUE Create ADS symbol information
bols Symbols for the input variables
> 63
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Category Name Displayname Default Description
InputInitValue |Input: Initial FALSE Create module parameters for
S values the input variables to allow
definition of initial values
> 63
InputPropertie |Input: TMC Additional properties added to
S Properties the Input symbol description
in the TMC file. [P 86]
OutputDataAcce |Output: Data Access |Output Source |Defines how the output
SS DataArea variables are exposed in
TwinCAT [»_ 63].
OutputCreateSy |Output: Create ADS |TRUE Create ADS symbol information
mbols Symbols for the output variables
> 63].
OutputProperti |[Output: TMC Additional properties added to
es Properties the Output symbol description
in the TMC file. [P 86]
ParametersData |Parameters: Data Internal Defines how the model
Access Access DataArea parameter variables are
exposed in TwinCAT [P 63]
ParametersCrea |Parameters: Create |TRUE Create ADS symbol information
teSymbols ADS Symbols for the model parameter
variables [P 63]
ParametersInit |Parameters: Initial |TRUE Create module parameters for
Values values the model parameter variables
to allow definition of initial
values [P 63].
ParametersProp [Parameters: TMC Additional properties added to
erties Properties the Parameters symbol
description in the TMC file
[» 86
BlockIoDataAcc |BlockIO: Data Internal Defines how the BlockIO
ess Access DataArea variables are exposed in
TwinCAT [P 63]
BlockIoCreateS |BlockIO: Create ADS |TRUE Create ADS symbol information
ymbols Symbols for the BlockIO variables
> 63].
BlockIoPropert |BlockIO: TMC Additional properties added to
ies Properties the BlockIO symbol description
in the TMC file. [P 86]
ContStateDataA [ContState: Data Internal Defines how the continuous
ccess Access DataArea state variables are in TwinCAT
[» 63
ContStateCreat |ContState: Create TRUE Create ADS symbol information
eSymbols ADS Symbols for the continuous state
variables [P 63]
ContStatePrope |[ContState: TMC Additional properties added to
rties Properties the ContState symbol
description in the TMC file
[» 86
DWorkDataAcces |DWork: Data Access |Internal Defines how the DWork
S DataArea variables are exposed in
TwinCAT [»_ 63]
DWorkCreateSym [DWork: Create ADS TRUE Create ADS symbol information
bols Symbols for the DWork variables
> 63].
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Category Name Displayname Default Description
DWorkPropertie |[DWork: TMC Additional properties added to
S Properties the DWork symbol description
in the TMC file. [P 86]
DataStoreDataA [DataStore: Data None Defines how the DataStore
ccess Access variables are exposed in
TwinCAT [»_ 63]
DataStoreCreat |DataStore: Create TRUE Create ADS symbol information
eSymbols ADS Symbols for the DataStore variables
> 63].
DataStoreReadO |DataStore: Read FALSE Restrict ADS access to be read
nly Only only for the DataStore
variables [P 63]
DataStorePrope |DataStore: TMC Additional properties added to
rties Properties the DataStore symbol
description in the TMC file
I» 86
SymbolProperti |[Additional TMC Additional properties added to
es Symbol Properties specific symbol descriptions
in the TMC file. [P_ 86]
VariableSymbol [Mapping between Identical Defines the TwinCAT symbol
Mapping variable names and names for the generated C/C++
ADS symbol names variables. ’Identical’ : Symbol
name equals variable name,
’Classic’ : Use symbol names
known from TE1400 Release
1.2.x.x [P 63]
TC TcCom ExtModeRtAllow [Allow RealTime FALSE Allow to start and stop model
External Mode |ExecutionComma execution commands code execution via External
nds via External Mode Mode [P 134
ExtModeRtWaitF |[Wait for RealTime FALSE Wait for External Mode
orStart execution start [»_134] connection before
command via starting model code execution.
External Mode
ExtModeRtAllow [Allow to change FALSE Allow to change parameter
ForParameterCh |parameters via online values via External
ange External Mode Mode [P 134
TC PlcFb Generate Generate TwinCAT TRUE Generate a PLC-FB for the
General PLC Function Block model [P 130
InitExceptionH |[Floating point CallerExceptio |Configures how to throw,
andling exception handling |ns suppress, or handle floating
during point exceptions during
initialization initialization [P 137]
UpdateExceptio |Floating point CallerExceptio |Configures how to throw,
nHandling exception handling |ns suppress, or handle floating
during update point exceptions during cyclic
execution [P 137]
TC PlcFb OemLicenses IDs of OEM License |$<Project:OemL |IDs of OEM Licenses. Multiple
License icenses> IDs may be inserted as a comma
seperated list. ”{GUID},
{GUID}” [»_ 76]
TC PlcFb MonitorExecuti [Monitor FALSE Calculate and expose the
Additional onTime ExecutionTime execution times of TwinCAT
settings modules as an ADS variable for
monitoring purposes.
PlcFb- InputAttribute |Input variables: Additional attributes added to
>Interface S PLC Attributes the PLC FB Input variables
OutputAttribut |Output variables: Additional attributes added to
es PLC Attributes the PLC FB Input variables
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Category Name Displayname Default Description
TC PlcFb ExtModeRtAllow [Allow RealTime FALSE Allow to start and stop model
External Mode |ExecutionComma |execution commands code execution via External
nds via External Mode Mode [P 134
ExtModeRtWaitF |[Wait for RealTime FALSE Wait for External Mode
orStart execution start connection before starting
command via model code execution [P 134]
External Mode
ExtModeRtAllow [Allow to change FALSE Allow to change parameter
ForParameterCh |parameters via online values via External
ange External Mode Mode [P 134

3.7.2

o JEIERERTIA Simulink®

Z¥ 5 set param

BE m AR KRR ES
I m SCfF (B mlx SCRE) TG TR o R R B

o AN A AR S TwinCAT. ModuleGenerator

it Simulink® S¥EATHE

A LM#EH set _param S Simulink® FHIX RAOBRFESE. WHRMEH set param BLEBHAENZS, EHHH

RIHAERECE Simulink® A4,

MEMLIECE S50 [v_ 43150, XBEARMERAMGAZSE, FHILENGEE SRR ETR. RIES AR,
ZH A (RESE [y 431KFI “HF7 5D WRTHE <L Project , TcCom B TcPlcFb .

s Project RFi%%: M T44HAE TC I (TC General) . TC #J# (TC Build) . TC PLC FE (TC PLC
Library) #l TC ¥FAJiF (TC License) iEII-RAECE ZEH BRI ITH S
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& Configuration Pararmeters: SimpleTempCtrl/Configuration (Active) - O X ‘
Q online change X
Code Generation » TC TcCom General =
Online change support TcCom_OnlineChange
Allow to switch between different TcCom module versions without switching the TwinCAT runtime 1o config mode

Code Generation » TC TcCom External Mode

Allow to change parameters via External Mode TcCom_ExtModeRtAllowForParameterCh..
Allow to change parameter onling values via External Mode

Code Generation » TC PlcFb External Mode

Allow to change parameters via External Mode TcPlcFb_ExtModeRtAllowForParameter..
Allow to change parameier onling values via External Mode

TC Build Driver product version: | $<DrvFileVersion=

TG PLG Liboacy Code generation placeholders: MyPlaceholder=Hans, MyPlaceholder2=Peter

TC License

TC TeCom General Load DataExchangeModules

TC TcCom License Maximum number of visible array elements: | 200U

TC TcCom Wrapper

TC TeCom Additional setti..
TC TeCom Interface Data type import TMC files
TC TeCom External Mode

TC PlcFb General

TC PicFb Additional settings

TC PlcFb External Mode

[#] Create unique item names for enumeration types

oK Cancel || Help

|

>

~il

% load Simulink model
controller = load system('TempCtrl.mdl');

% configure TwinCatGrt
set param(controller, 'SystemTargetFile', 'TwinCatGrt.tlc');

[

% set project specific parameters

set param(controller, 'TcProject VendorName', 'CompanyName') ;
set _param(controller, 'TcProject GeneratePlcLibrary','on');
set param(controller, 'TcCom OnlineChange', 'on');

set param(controller, 'TcPlcFb MonitorExecutionTime', 'on');

% build the model
slbuild (controller) ;

% save and close the model
close_system(controller,1);

B R A RS B T R
Wi A R 2SI T FIARGBI P IS E O E . L, XSS EASREAE Simulink” R, 2R
TEAR AR B 25 1 5245 o
N, AN Simulink” BEHYSE X SystemTargetFile, FF9¢HIZ# TcProject Generate. XFERZSHpl Code
Artifacts, AAZAERN TwinCAT C++ TiH, WMASHETHRIE. U TAAAAELE AT MATLAB® BE4% T B
¥ <ModelName> tcgrt Hi.

e SFHIEH

T Simulink® #EHUR, BN RERBESHAER. LN SEPERZ/CHE LA, AHZ
Simulink” F&ZY,
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ZJE Al LR B O L0, ¥ ProjectExport FCE MNZE] TwinCAT. Modulgenerator. #RJ5, WI7ELLIEAT
BB I .

|

% load Simulink model
controller = load system('TempCtrl.mdl');

[

% configure TwinCatGrt
set param(controller, 'SystemTargetFile', 'TwinCatGrt.tlc');

% disable generation of C++ project files for each model (suppresses build)
set param(controller, 'TcProject Generate', 'off');

% create code artifacts
slbuild (controller) ;

% save and close the model
close_system(controller,1);

[

% find the code artifacts in the existing code generation directories
controllerBuildDir = fullfile(pwd, 'TempCtrl tcgrt');

[

% load existing export configurations
controllerCfg = TwinCAT.ModuleGenerator.ProjectExportConfig.Load (controllerBuildDir) ;

% show complete configuration in MATALB Command Window
controllerCfg

[

% set project specific parameters
controllerCfg.Project.VendorName = "Company";
controllerCfg.Project.GeneratePlcLibrary = true;
controllerCfg.ClassExportCfg{l}.TcCom.OnlineChange = true;
controllerCfg.ClassExportCfg{l}.PlcFb.MonitorExecutionTime = true;

% set generate to true
controllerCfg.Project.Generate = true;

% instantiate and run the project exporter
TwinCAT.ModuleGenerator.ProjectExporter (controllerCfqg) ;

225451
ARG RE D N LUE IS8R (1) QI L (2) BB RASIFEIE TwinCAT objects, fEA
I7 ) L 32 55 R AR AT B

o AR Simulink” AR ORAAAEELA: A 1O R .

o HEWZA Simulink® BETEIER—ATHEP,  [p 53]IXFER] LUK AT T #E4 31 — AN IK B FE A
—A> PLC FErh, 7”fl: TwinCAT. ModuleGenerator. Samples. Start (' Combine Modules’)

o RIEFEAE] Build Server Y CI/CD ZR%. mHil:

TwinCAT. ModuleGenerator. Samples. Start (C Continuous Integration’)

3.7.3 FE—/ TwinCAT IRFNFEFH G2 M

Simulink” BIRURT MATLAB® B S AL ARG W AGRELE R —A> C++ BIH b MR REH)E, radhe
XS AT CLAE — NSRBI P RS

e

A% PLC FEJG, JA QIR REVEE TR (FB) EiZFERAIL . BAR RGN 7 — N IREIFEF il —
tme XA, EJYAEE RS > TcCOM (System > TcCOM) 4y BiST g #idedb 4T seith, Wat2ii, M
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TE1400 RA: 2.1.0 53



BECKHOFF

2. X. xxxx. X MPLFRRAS

Solution Explorer AR Library Manager 8 # X
IR ="he ‘ o-a | ﬁE % Add library X Delete library | i3 Details 5] Placeholders | (i) Library repository
Search Solution Explorer (Ctrl+(1) P - | Name Namespace Effective version
2] Solution TwinCAT Projectds” ¢ projech @ Tc2_Standard = Tc2_Standard, * (Beckhoff Automation GmbH) ~ Tc2_Standard  3.3.3.0
a 'J TWInCAT Projectds # +3 Tc2_System = Tc2_System, * (Beckhoff Automation GmbH) Tc2_System 3.4.240
. ‘ SYSTEM + 3 Tc3_Module = Tc3_Module, * (Beckhoff Automation GmbH) Tc3_Module 33210
1 License *3# TempClriLib = TempCtriLib, * (TE140x Module Vendor) TempCtriLb 0.0.0.1
b @ Real-Time
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B LERGHISC R

o AFERRARE R BAGE TR, BOYRTUAE MR S BRI, XA 2 R AR A R

Simulink Coder™ A3 Frfm4& 26|

%%Ei’l\ffﬁiﬂﬂlﬂiﬁ(Tﬂﬁﬁﬁﬁ%E‘J%ﬁl?&%‘éiﬂ@i@ﬁ, PR RE R 2 R, RO IX 8 5 SCHREAH R 1Y) i
A

BRIEDE

1. 7 Simulink® F125F] “Run the publish step after project generation” . IXFEACHLLE B JG mes2%
1k, IR CH THBASHIF.

2. R Z AR, R F A RIS 32 <modelname> tcgrt, XYeAFIENIT 47T MATLAB® BXAE T
3. ffiH ModuleGenerator FEWIH Fnzk. e MiHITFHNCE (<modelname> tcgrt) .
4. RIS HIH.

TICRAGRE 2 A>T B OB EEAT 1 -

[

% find the code artifacts in the existing code generation directories
controllerBuildDir = fullfile(pwd, 'TempCtrl tcgrt');

ctrlsystemBuildDir = fullfile(pwd, 'TempCtrlSysPT2 tcgrt');

% load existing export configurations

controllerCfg = TwinCAT.ModuleGenerator.ProjectExportConfig.Load (controllerBuildDir) ;
ctrlsystemCfg = TwinCAT.ModuleGenerator.ProjectExportConfig.Load(ctrlsystemBuildDir) ;
% create a new project export configuration

combinedCfg =
TwinCAT.ModuleGenerator.ProjectExportConfig ('FullPath',fullfile (pwd, 'TempCtrlLib', 'TempCtrlLib.vcxpr
oj"));

% add the loaded class export configurations to the new project configuration
combinedCfg.AddClassExportConfig(controllerCfg.ClassExportCfg{l});

combinedCfg.AddClassExportConfig(ctrlsystemCfg.ClassExportCfg{l});

[

o

additinal class export configurations can be added here, loaded from

- Simulink code generation directories (as described)

- MATLAB code generation directories (from MATLAB Coder with TE1401) in the same way

turn on generation and installation of the PLC library
combinedCfg.Project.GeneratePlcLibrary = true; % generate a PLC Lib true/false
combinedCfg.Project.InstallPlcLibrary = true; % install the PLC lib on local system true/false

% instantiate and run the project exporter
TwinCAT.ModuleGenerator.ProjectExporter (combinedCfqg) ;

o o oe

o°
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MATLAB® = FI~BIARAS

o
1 A LU R Ay AT AN 7= :  TwinCAT. ModuleGenerator. Samples. Start (" Combine Modules’)

3.7.4 FEZ A TwinCAT objects

M Simulink® B{ MATLAB® filZ TwinCAT objects (TcCOM Fl/8X PLC FE) [IR 4L HA L0 2 A b s
2] TwinCAT FCE T HEIEEAEFTA.

KT BEMSLE TwinCAT XAE "R AIZER TwinCAT objects, AHBFFRFH PC [IAEME E SCAFI2 vp Db i H it ix t
WG, WH PLC LN 3EIEARM PLC FEAAEEE T . FahEHIRIFF KM PC &5 M. Kk, smFIaEi e
—A TMX 4, FE5EA AR R L,

Code generation and build Use build models in TwinCAT Solution
a Vit = .
Y= TE1400 ®
) TE1401 35
: tmx- arChlve TC3 Automation
MATLAB Engineer et Engineer
Simulink Engineer TwinCAT R (x86)

[] example.library

[ ] exampletmc
| ] exampletml

AR ™MX E4at?

TMX R4 02— M8 BT B SO R E 465, 7F TwinCAT Engineering H{#H TcCOM F PLC J 75Xt
XA EAEA RS T CmiFR RSN kS (i TwinCAT HAGHERD o FIF TcCOM f) tme ST
BT PLC # tml BOZE S

Hitits TX EAR R EH BT AN PC EREREEAEIFPUTII . ER ARSI, FE SR ErE St
H Bl 5 ) B R A

ltm, #EA SimpleTempCtrl FISCAE CGREMLMN RS TE140x Module Vendor FA 0.0.0.2 WA AZAE T A
=)

C\TwinCAT\3.1\Repository\TE140x Module Vendor\SimpleTempCtri\0.0.0.2]

w ‘ [$] 2 Search 0.0.02

- Name Date modified Type Size

o deploy 10/26/2021 1:18 PM File folder

A TwinCAT OS (x64) 10/26/2021 1:18 PM File folder

» TwinCAT RT (x64) 10/26/2021 1:18 PM File folder

»* TwinCAT RT (x86) 10/26/2021 1:18 PM File folder

»* [l SimpleTempCtrl.tmc 10/26/2021 1:18 PM TMC File 26 KB
| ] simpleTempCtrl.tml 10/26/2021 1:18 PM TML File 11 KB

e MK E45?
A[LAZE TC Build FHEE TMX FEAEELIIERARMIZIR, LUMELE T — 0k i ) 8 1% 46 6. .
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&2 Configuration Parameters: SimpleTempCtrl/Configuration (Active) - O X
Solver | Prefer X64 build tools

Data Import/Export
Math and Data Types

Codegeneration and build verbosity: |Normal

+| Run the publish step after project generation

» Diagnostics
Hardware Implementation Platform Toolset: Auto -
Model Referencing Build configuration: |Release =

Simulation Target ) ]
; v TwinCAT RT (x86)
¥ Code Generation

Optimization +| TWINnCAT RT (x64)

Report «| TwinCAT OS5 (x64)

Comments TwWinGAT UM (x86)

Identifiers ) | o

Custom Code TwinCAT UM (x64)

Interface Always rebuild all source files on publish
TC General Certificate name for TwinCAT signing:

1C Buld ¥ Install TMX

TC PLC Library )

TC License TMX Archive: |c\archives\[Date]-[Time]-{LibNamg][LibVersion] exe
TC TcCom General MsBuild publish properties:

TC TcCom License

TC TcCom Additional setti....
TC TcCom Interface Generate a VisualStudio Solution file: |No A

MsBuild project properties:

TC TcCom External Mode Pre code generation callback function:
TC PIcFb General
TC PlcFb Additional settin

Post code generation callback function

Post publish callback function h

oK Cancel Help Apply

WA AN LA Fonfl s, {8 SR TR R R AR B, B EAER TMX E46t 2021-11-04-172921-
SimpleTempCtrl0. 0. 0. 3. exe GHiHIgmIERRA, KIAEITRASIEIE) .

AR TMX E45.?

AL TMX RZREEHIBITE R A PC ERERBAIFHATE . X2 460 Hh (19 ST B ) B4 R 10 IR A r

B. (AMEZE M) o« WRAMUEATFRH PC EAEHEA A TcCOM Bk, BB PLC JFE, ML
FIEIS PLC PR BHUR BT 2%

o ] DU Ay 4R RF. @it DL R a4 A TmxPackageInstaller:

<tmxarchive>.exe /?

&H Command Prompt - O X

pl] [/plcLib:sl

without installation

2

Fltn, BEEE TMX JE4E 034 b a5 i) PLC EE 2235 3AHL TwinCAT Engineering Ho
PLR A4

fEAr 24T H AT
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<tmxarchive>.exe /plclib:install

TwinCAT FF&RF PC LBERRLLER {2

FEFAF O 9 P TwinCAT objects FF¥H N AT TwinCAT ECERIITFAM PC F, RFH23E TwinCAT XAE
BRI,

XEFRA PC ANFEEEHPR Visual Studio (TwinCAT XAE Z23EFEF 10 XAE Shell BET]) , 3
ANFEFE 4 MATLAB®,

ERLeEN N, FEAF KM PC _L%3% DataFxchange modules, VMEMIHTE R —/ RS AR TwinCAT

objects,
TR LA LA
o B FEH T “External Mode” .
o BIEHIEELE ] TwinCAT File Writer [b_ 36] B{ MAT SCffFidt.
o AIEMFRELE A K EH TE1410 TwinCAT Interface for MATLAB®/Simulink® FJZhHE
EHEENT, BJ#F TwinCAT objects 5 DataExchange modules ¥&HKEHiZ< R
DataExchange modules “%#EFEF @ & 7E TEl4xx toolForMatlabAndSimulink Z3EFEFFH, BRN2e3:.

DataExchange modules ZZ3EFEF WM HIB| DL R 092, XFEZ23E T TE14xx-ToolsForMatlabAndSimulink
1) 53 THL AT LAKF DataExchange modules 22362743 K45 AH K A 5,

{TwinCATInstallDir>\TwinCAT\Functions\TE14xx-ToolsForMatlabAndSimulink\TE140x\SDK
{8 Target for Simulink” BY Target for MATLAB" #74E%E R
LR RGBT % E CI/CD B M Is:

TwinCAT.ModuleGenerator.Samples.Start ('Continuous Integration')

3.7.5 AR A P21 1 BB R P

M Simulink® GIEEFIREANA RECESRAGE . AT LR A E L NIRRT Simulink® B4, FEE TwinCAT
Hh e B SR A BT B S AR R AR

£ Simulink® A BT # k]

TEAIE PLC ThEEEREL TcCOM STRZAT, WAE “TC HM” (TC General) IEIHE NiEE “RRASYE A4
(Version source Tile) Fl “pRAIEIEE4”  (Version part for increment) 2% H & X TcCOM Flpraiz:
PLC FEIRRAN o
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& Configuration Parameters: SimpleTempCtrl/Configuration (Active) — O
Solver TwinCAT C++ Project Path: | <emp)

Data Import/Export
Math and Data Types

VendorName: | TE140x Module Vendor

TC PLC Library

TC TcCom General

TC TcCom Additional setti. ..
TC TcCom Interface

TC TcCom External Mode
TC PlcFb General

TC PlcFb Additional settings

» Diagnostics Version source file: | 3<LatestTMFile>
Hardware Implementation Version part for increment: |Revision | -
Model Referencin
', . g DrvFileVersion: |$<Version Non .
Simulation Target Revision

¥ Code Generation Lowest compatible TwinCA]  Build

- Minor
Optimization Maximum number of visible:  p1ior
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build

OK Cancel Help Apply

fiAs B B
it “Version source file” #i5E EAIHAMA LR INIEARA . EARMERILT, XHEIRE R R
$<LatestTMFile>. IXRAEAMIFAM PC AR BB M HF AT FIARAS, SR J5 DL NS AT fROCA I 4

WA S DU B 20 A, W 1.0.3.2 8% 2.12.123. 14, G —Ar#5m] DLRIE DL R 7 SR Bpus . < EEpRAD. <

REERRAS . <G BERRA . BT A

wlan, AR KIIFRM PC LA “MyModelXY” MBI EORTARASZ 1.2.12.4, HIEN “BITHRA” i#14,

M= EhA 1.2.12. 5,

R SE “None” , WIABEATIUAT S, FFRM PC LIIBFMAEHE 75 .

IFl 52 Wi A5 B BRAE

WRTETE Simulink® $i385ERA, AiEM DrvFileVersion J85E. W FTEMNTE M HFRAEI T,
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& Configuration Parameters: SimpleTempCtrl/Configuration (Active)

|Q Search

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC TcCom General

TC TcCom Interface
TC TcCom External Mode
TC PlcFb General

TC TcCom Additional setti. ..

TC PlcFb Additional settings

TwinCAT C++ Project Path: | <empfy>

VendorName: |TE140x Module Vendor

Version source file: |$<LateslTMFiIe:=

Version part for increment: |Revision

DrvFileVersion: [1.2.14.5

| | Executable file version and library version. hnumber): |$<TwinCAT:Versi0n:BUILD>

Maximum number of visible array elements: |2DDU

| cancel || nelp | Apply

1 TREAAEE R, 2 BB A ER T A AR R G — N SO e o AN RRAS SCRE e #4055 A0 B SR S AR P
F1 TwinCAT X f%. 152 0. TwinCAT objects [P 40].

| SimpleTempCtrl

Freigeben Ansicht

<« TwinCAT » 3.1 » Repository » TE140x Module Vendor » SimpleTempCtrl »

-
Mame

0.0.0.1
0.0.0.2
0.0.03
0.0.0.4
1.2.145

4

BN SHBRA S

Anderungsdatum

10/5/2021 11:47 AM
9/9/2021 2:33 PM
9/10/2021 8:22 AM
10/5/2021 10:30 AM
10/5/2021 11:35 AM

Typ

Dateicrdner
Dateiordner
Dateicrdner
Dateiordner

Dateiordner

AT LAAE AR SCAFR AR R AR o I, 1E AFAEEE A R o A P RSRAR R, X — Pl 7 i

f£ Simulink” FEEATRCERS, K “TC HHL”

increment) WA “”

(TC General) THIRRAHEIEES (Version part for
(None) , FFHEMRAETEMH (Version source file) Wi 5E AT 5o #0842 .

TE1400

AR :

2.1.0
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BECKHOFF

'@ Configuration Parameters: SimpleTempCtrl/Configuration (Active)

Solver [ Generate TWinCAT C++ Project
Data Import/Export TwinCAT C++ Project Path
Math and Data Types = ey |
» Diagnostics Lowest compatible TwinCAT version (build number): |$<TwinC 'ersion BUILD>
Hardware Implementation Class factory name: $<Project Name=
Model Referencing Product name: |$<ModuleGenerator Productid> $<ModuleGenerator Version MAJOR MINOR:>

Simulation Target
¥ Code Generation

Copyright nofice: |Copyright $<VendorName=> $<LocalDateTime:%Y>

- [m] x ‘

TC TcCom General

Maximum number of visible array elements: | 200U
TC TcCom License

TC TcCom Wrapper [¢] Create unique item names for enumeration types

TC TcCom Additional setti
TC TcCom Interface

TC TcCom External Mode
TC PlcFb General

TC PicFb Additional settings

RS S

<?xml version="1.0" encoding="UTF-8"?>
<configuration>
<appSettings>
<add key="major" value="1" />
<add key="minor" value="3" />
<add key="build" value="1301" />
<add key="revision" value="267" />
</appSettings>
</configuration>

#£ TwinCAT XAE oo/ F A {2 A Y

TCREAF i P v R BT AT RIS RS S T CAPEAT o m] P RROCAS P SEiAe . i E3EAT Se ik,

TEIEFEIY TcCOM. RTE, AT LATES G —NEHIEFE TcCOM [FIRRA .
AL RA (0.0.0.4 F1 0.0.0.5) ) SimpleTempCtrl Affl:

Optimization Driver description: |TwinCAT executable file, generated by TwinCAT $<ModuleGenerator-Productid=

Report Vendor name: | TE140x Module Vendor

Comments 3 = — — =
Version source file TLABITE14xxSampl 022-08-25_15-05_Sim| eratureControlle

Identifiers

Custom Code Version part for increment. |None =

—

Interface Driver file version: |$<VersionFromFile>

TC General
Driver product version: $<DrvFileVersion=>

TC Build

TC PLC Library Code generation placeholders:

TC License [] Load DataExchangeModules

ok || cancel || Hep |

IR RIS, R3]

60 FA:  2.1.0
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Insert TcCom Object

Search: | Marne: |Dbiect2 [SimnpleT emplCtl)

| oK

Tupe: #-Jil| Beckhoff Automation GmbH

&+)-{Z8| Beckhoff Automation

=-{ii| TE140x Module Vendor
= TE140x

= Simulink Modules

A SimpleT empCl [0.0.0.4]

9-- SimpleT empChl [Module, 0.0.0.5]

Cahicel
Multiple: 1 =

Inzert [nstance. ..

Feload

File: | CATwinCAT 3. 1MRepositonh TET40x Module YendorhSimpleT empChlh0.0.0.54SimpleT e

£ TwinCAT BATHAMRIFELL TN TcCOM

v WEAEIEAT WA VI AN R FRCAS K] TcCOM, A Z S BUAH R R 1

1. Ak, iHi%E#E TC TcCom HIW (TC TcCom General) &I FNHIXIFELENR (Online change

support) EHiEME (£ Simulink” *) .

@ TEZRFi PLC Ifhfkik

IR A TS PLC FERE B ThREHR (PLC-FB) , MIAS 3k Sk L FFELR B (Online change

support) o PLC HFA AL SZELIE 28 58 5t 72

TE1400
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BECKHOFF

@ Configuration Parameters: TctSmplTerpCtrl/Configuration (Active)

Q

Solver Generate TcCOM Module (TwinCAT Module Class)
Data Import/Export
Math and Data Types

» Diagnostics
Hardware Implementation
Model Referencing

Floatingpoint exception during Init: | CallerExceptions
Floatingpoint exception during Update: | CallerExceptions

Online change support

d Allow ta switch between different TcCom module versions without switching the TwinCAT runtime to config mede

Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC TeCom General
TC TeCom Additional setti...
TC TeCom Interface
TC TeCom External Mode
TC PlcFb General
TC PlcFb Additional settings

oK

Help Apply

AN, GBI TcCOM Data Area WAZUFHE MR . WIS T XRFELER (Online change support) , NI7E
“YEN TcCom XJ%” (Insert TcCom Object) XIFHEF ST A HX i g — N ESH .. NA R HITELTE

i) TcCOM A RE& .

DL R BRI A T AT AR 4 0.0.0.1 F1 0.0.0.3 8% 0.0.0.4 1 0.0.0.5, {H 0.0.0.3 F1 0.0.0.4

8¢ 0.0.0.2 e,

Insert TcCom Object

Search: | Marne: |Dbiect1 [SimnpleT emplCtl) | I n]

Tupe: EI--@ Beckhoff dutomation GmbH Cancel
-5 NC Objects
({8 Application Runtimne ) ~
B? Analytics b uiltiple: 1 =
¢ .4 Datalogger [Module]
¢ .4 SteamHelper [Modulg]
@ Extemal Time Provider
[l lot
G-[2] TeloEth Modules Reload
ro-Jil| Beckhoff Automation
=-{28| TE140% Module Yendar
=-{E] TE140x
= Simulink Modules

E SimpleT empChl [Module, 0.0.0.3]

B SimpleTempCul [0.0.0.1]
“AE SimpleTempCl Module, 0.0.0.2]
B[ SimpleT empChl [Module, 0.0.0.5]

Inzert [nstance. ..

File: CATwinCAT 3. 1MRepositonh TET40x Module YendorhSimpleT empChih0.0.0.44SimpleT er

62 FRA:  2.1.0
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filtn, A7 ELFHECR Data Area HUFEATE, WTLLKARALKZ 4L, Block 1/0. ContState 1 DWork AfREA
ENED Data Area, MW ENKEYZE (Module Parameter) . XEME, RAMEAN Data Area HIfAF
Wi A5 TcCOM RRAFI A F<.

@ Configuration Parameters: SimpleTempCtrl/Configuration (Active) - u] 'Y
|Q Search |
Solver Input: Data Access: |Input Destination DataArea | - |
Data Import/Export Input: Create ADS Symbols
Math and Data Types
» Diagnostics [] Input: Initial values
Hardware Implementation Qutput: Data Access: ‘Output Source DataArea | - |
Model Referencing
| Qutput: Create ADS Symbol:
Simulation Target HREIEEID LD
¥ Code Generation Parameters: Data Access! ‘Module Parameter | - |
Optimization Paramsters: Create ADS Symbols
Report .
Comments Parameters: Initial values
Identifiers BlocklQ: Data Access: ‘Mudule Parameter | - |
Custom Code BlocklO: Create ADS Symbols
Interface
ContState: Data Access: ‘Module Parameter | - |
TC General
TC Build ContState: Create ADS Symbols
TCPLC Library DWork: Data Access: ‘Module Parameter | - |
TC License
TC TeCom General DWork: Create ADS Symbols
TC TcCom License Mapping between variable names and ADS symbol names: |Identical | - |
TC TcCom Additional setti...
TC TcCom Interface
TC TeCom External Mode
TC PlcFb General
TC PlcFb Additional settings

2. UNEAE TwinCAT XAE FPHUTAELEH B, 158 I TcCOM R (TcCOM Modules) JHiIU = AL L
HIXf# (Online Changable Objects) &I,

Onine Obiets  Proect bjects  Onie Changeabl Ojects | Glss Factores

b @ Object! (SimpleTempCtr)

a
» o

Name Tre
J ot simpictemocn

3. WFEERRRA (Online Version) Y FHIZERPESE—MRA CRERFERA) .

4, At 24T, RPN E RS RARAS (Apply changed online object versions) WG TcCOM
T AR

> FEAIE B RIES A TwinCAT CH+ Y,

3.7.6 FREXT TcCOM Xt S & i1 i AR

fE TC TcCom #/7 (TC TcCom Interface) [X1#, W] DAFCE e g 204 (105 in) 7720, nl DAAR 4 =5 e &
ADS V5 AL FPR A FERRAG 2R . X e B S rh AR R S TwinCAT FF R PSR Fh e i FE WA ) 5 BB 77 = A
Je AT s <2 307 20

ZEA

BrRim RS AR AN, A LA E, M Sinulink” BERYTE .

ATCAECE AT A

24 ik DataArea HIfw44 (BR DataArea 4 ( “&
179 #” (classic) &)
Input [ZEIE PN {ModelName>_U Input
Output TS TR Ay o ModelName> Y Output
BlockIO Simulink® DhEEHRHIARfIHIES: |ModelName> B BlockIO
L S MR S 5.
Parameters WA E S8 Simulink® IHAEER |<ModelName> P Model parameters
ke A
ContState JEARASAD & ModelName> X ContStates
TE1400 A 2.1.0 63


https://infosys.beckhoff.com/index.php?content=../content/1033/tc3_c/6777821323.html&id=

2. X. Xxxx. X M UL ERRA

BECKHOFF

2 iR DataArea HIfi&a (BR DataArea FIfg% ( “&
k) #” (classic) IEIN)

DWork EHCRS T & <{ModelName> DW DWork

DataStore HARTENE N AT {ModelName> DW <DataSt |<ModelName> DW <DataSto

oreName>

reName>

1E TC TcCom Interface T, TA[{fiHZEAYS ADS symbol Z[AI[HRET (Mapping between variable names
and ADS symbols) IETIKFZNA DataArea 44, BRINELL T, SRS HICN C++ B EME, H

Simulink Coder

M.

E “ééﬂji”

—LZN

(Classic) WHF, ZMAEENEEHNLH, 5 TE1400 1.2.x FH

WAFEE . SRERRIANGIE, B4 IF3] DataArea “Input” TAE “<ModelName> U” Hi,

o EHEZMES L TFICH TcCOM

WRBER TcCOM H2MES LT (W25 FRPATH OpenMP [»_ 79]) , | DataArea
BHzahrkg. B, 24 Inputs % Dwork DataArea.

64
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Simulink® = FECE R H

N
Q Search

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC License
TC TcCom General
TC TcCom License
TC TcCom Wrapper
TC TcCom Additional setti...
TC TcCom Interface
TC TcCom External Mode
TC PlcFb General
TC PlcFb Additional settings
TC PIcFb Interface
TC PlcFb External Mode

Configuration Parameters: SimpleTempCtrl/Configuration (Active)

[ ] Create Executioninfo output

[ ] Monitor execution time

Input: Data Access: |Input Destination DataArea

[+/] Input: Create ADS Symbols
[ ] Input: Initial values

Input: TMC Properties: | =empiy=

Qutput: Data Access: | Output Source DataArea

[¢] Output: Create ADS Symbols
Qutput: TMC Properties: |<emply=

Parameters: Data Access: |Internal DataArea

[¢] Parameters: Create ADS Symbals

[¢/] Parameters: Initial values
Parameters: TMC Properties: | <empiy=
BlocklO: Data Access: |Internal DataArea
[¢/] BlocklO® Create ADS Symbols
Blocklo: TMC Properties: |<empiy=
ContState: Data Access: | Internal DataArea
[] ContState: Create ADS Symbols
ContState: TMC Properties: |<emply=
DWork: Data Access: |Internal DataArea
[¢] DWork: Create ADS Symbols

DWork: TMC Properties: | =empiy=
DataStore: Data Access: |[None

[¢] DataStore: Create ADS Symbols

[ ] DataStore: Read Only

DataStore: TMC Properties: | <emply=

Mapping between variable names and ADS symbol names: |ldentical v
[ ] Use original Simulink input and output names for input and output DataArea

Additional TMC Symbol Properties: |<empiy=

(o | ((cancet | [ v | [ hoe |

AT Bk A AR B e L £y, NRILE T DataArea MARERZHH) LI

B DataArea

AR i Eid ADS ViiE @I BRET A J?J:"L Data Pointer i
A
" o 3 4
BRZ & = =
i\ HHAIHL DataArea j3 & Gt D e
iR DataArea j3 & G N H B i) j=3
= @ 5

TE1400
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AR5 Wit ADS Vil 3B mRE A it Data Pointer i
1]

Wil DataArea & %5 =

B9 DataArea & & (IR B A AR T i

BIRSEE DataArea ANFE, AT HH eSS 1/0 ST E UM GERE I, BITmE &R P
BE N, FlaEiE ADS. 28 (WIEE1E) (Parameters (Init)) ETiE LIS EHVIIGE, 0L
HHACE, FHAEHS TcCOM LBl 5N, MBS (FEL) (Parameter (Online)) LI LHISEUINBA AT
FC & RIaa E, W AT IREAEIRES.

TwinCAT Project7 + X

Object Context Parameter(Init) Parameter(Online) Data Area Interfaces Block Diagram

Name Value ‘CS ‘Type ‘ PTC... ‘
ModuleCaller CyclicTask L||7 TcMgSdkM... | 0x0...
StepSizeAdaptation RequireMatchingTaskCycleTime Ll |7 TcMgSdk.St... | 0x0...
ExecutionSeguence UpdateBeforeQutputMapping Ll |7 TcMgSdk.E... | Ox0..
Execute TRUE ~|~¥  BooL 0x0...
TempCtrl_P_Sharing Define L||7 ParameterS... Ox0..
B emoctip 2 0x0...
Kp 50.0 LREAL
Tn

DataArea W[ 7E DataArea LT ) TcCOM =Zfflth#k %], DataArea [FKJEARIEAI BmrEAL. Internal
DataArea ANZTEHF R IAEE O N FEE i A

Solution Explorer ALl TwinCAT Project? +# X -~

co@e-|o-alk=

Object Context Parameter (Inity Parameter (Online) Data Area Interfaces Block Diagram

Search Solution Explorer (Ctrl+ii) P~
‘ Area No | Name Type | Size ‘CS ‘ CD / Elements
m Solution TwinCAT Project?" (1 project)
4 Gl WinCAT Project? +0(0) TempCtri_U InputDst 2 V [ 1symboals
4 [l sysTEM +1(0) TempCtrl_Y OutputSrc 24 V | 2symbols
& License +2(0) TempCtrl_B Standard 120 V [ 15symbols
> @ Real-Time

£ Tasks + 30 TempCtrl X Internal 8 M [ 1symbols
== Routes + 40 TempCtrl P Internal 96 V¥ [ 10Symbols
%2 Type System +/5(0) Executioninfo OutputSrc 240 [T [ 4symbols

P TcCOM Objects
4 [El Object1 (TempCtrl)
b 53 TempCtrl_U
> Bl TempCtrl Y
> B TempCul B
b B Executioninfo

SR B RE
it ADS VFEHE SN R, HA Inputs 4 Parameters ZHiET] LA ADS B A,

PRI LAAN, B0 DUNEEA BT NN A E ADS symbol {55 (A& ADS symbol) . #ISREAH ADS
symbol £, ADS HfEi#L IndexGroup Al IndexOffset vjml & .

@it “BN: WIGEME” (Input: Initial values) &I, FRFT & MHVESIEAZ Hel) DataArea 4, 0[] LLE
“ZHL (WIURME) 7 (Parameter (Init)) IR FIRME—NKH. XFEH AT LA @ AN IVIUGE . a0 S AH R
FIEI N M AR SRIEE, WX S « SR X SR, RKRBPIFNESHRZE A 0.

Wik “S%. YIME(E” (Parameter: Initial values) &I, B} DataArea WHEAF, Simulink” FEEIHIZ4L
WA LA ZHL (451 ModelName> P)

66 FA:  2.1.0 TE1400



BEGKHOFF 2. x. xxxx. x UL ERRA

o IERIEN. MAESHK DataArea
SRR O B O R ek (v 109] (BRIAKED , MIAS WA ZH A DataArea, FINTE
EREN T, SRRFER, W EZ gz mt=E, mRER “S8. YIIGHE” (Parameter:
Tnitial values) , W TSE (WEBE) (Parameter (Init)) &I ERFEHISE S H AN, B4
B3 “ModelParameterName> Sharing” . HREEANIZ TcCOM HHZEH L 1ZSH0N E N
“Define” .
T Hoe semE s ifE ] “Inherit” o fFEXFMEHT, Hﬂ?ﬁﬁﬁi@ﬂ%?%ﬁly A e e AT #B g
“Definer” B RIS eI HIBT 2505 B K g 20 .
HiES WEAHHBSLB SR E (v 109].

REPATEE: E28 (FEL) (Parameter (Online)) EIURAMERE CHMD @l — /M5, mlEd
ZSHOEEL TeCOM HIBATIA] o AEVRIH A TcCOM B #8488 Frill 45 5, Rt nl LU TwinCAT Scope &
R VO FH BB AT R ]

fI% ExecutionInfo #i: 74MilE— i ii DataArea, A A SBELRMHIIMCEE, 1ES 0% b
[»_ 1371,

DataStores: HAEALfE AL F AR EERINALMEAE DWork H. N DataStores flJZE DataArea W, WA LLAIX
AR S A A k. BRINTE L FANE)EE DataArea. /nfliES WIcCOM =2l [ OFEZNE [» 701,
Hedn:

* TcCOM [fI4EHe: TcCOM AR

* DataArea [JHEE

« @ik NOV-RAM [ RetainDataArea: RetainDataArea

o A[LLEE TC Module Input Fll TC Module Output IhREHRZEAE ] DataPointer, 1525 W.TcCOM SE4 2
[l F L= N AE [»_ 701

3.7.6.1 BRAESEER: Vi TcCOM i
fEi
BB Xt TcCOM Xt ZAHRH UG M AR [P 631 F5AH T W 7E Simulink” FA I E SHH & EXT TC

TcCom $2HF TcCOM FUEE VT M o RSO S R85 i R AR . MR DRI ZRAYY) TcCOM
BE U AT A5 B0 E SRR .
it ADS Al
Rtk
o FEEIRA
o RO
o LRFRARP
o IR E LS I
ERS R
* M TwinCAT Runtime PAAh (B4n HMI) §2BXE S ANEHE . 15 SR S el s B #6155

o WRBEER LS LTSS SR (B TcCOM 8¢ PLC) , WA TwinCAT Runtime W
HERUTIE] TcCOM. K, BUEAZHILRFE L 240 — DNRAFBRAE A E AR AR F S S Rt 2
BT AT DA A

o RN I E AN SR, WRER] ADS & ar A . T IMTCVECRUEAE — M55 J 3 P o A ST
ADS BEEX 'S N\ fin & A i HEAT Gt — AL B
© WRGEIE OPC UA TMIAZ ADS BEATWIZE Vi, IXLEedh th[f R o
TR R T
itk
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2. x. xxxx. x M PL A BEGKHOFF

o SRS B AL
o ZRRLRY
o TE R KR S TR
MR
o ANFEBFA G2 18] S R s, JCHGR REME S5 A I S AR A i

EE

o FERMES T, BIERCE U E S B H . R, EIOREF RN RS AR U DataArea,

W HBR I 7E L ZEVE R A I A] o IX HLRBE S A KA Simulink® S REEMIVE NI A D HOT R S R AE A
AR o

o B[LE Simulink® TH) “WiEZ%E —> TC TcCom [fiNikE — BRIAFATINE” (Configuration

Parameters —> TC TcCom Additional settings —> Default execution sequence) FHiE/J8ELIEAS
ey a]

REESHEAT R TR XS DU ek B S HOR B 0L i S 9B R O, B EE
E/'\ui?Tgfﬂﬁ}%/ﬁﬁ‘fiEﬁ?UE"J%?fﬁﬁ’fﬁ%‘%?ﬂ?, B 40 XONSI N B IfHL DataArea 4 H =
o

#d Data Pointer jlH

ik

TR HHE AT

« L& L AR

o B e B I E S N ) (R Py A7 X D

o BN S HCA SR AR A

* 7E XAE " RyGEHEFE DataArea il Data Pointer

5 s %

o 2 TcCOM L= NAEIX IR, filin, T DataStore H[HAFE . TcCOM 52452 (B AT LLEIE Data
Pointer MIEHE EAHILE —ANASLRAEX IR,

Data Pointer 7~

1 SRBIES W TeCOM Sl (3L (v 701,

2FRFH/SEA

ek

o TR

i

o HWE LI E S N ] (L= Py A7 X 48D
o BB R AS H B R A

HEGELEE AP d [ 53R HA e D) 17 4 R AL &

SR
© 2 TeCOM FEZAA XK. HIEHF AR,

ERJ /IR

1 SRBIES I TeCOM Szl A3z pi7E v 701,

ki m: @iE TcCOM Wrapper FB #F{T3ZH.

TcCOM Wrapper FB (Z: WS TcCOM Wrapper FB [P 126]) W LAfii4k PLC 5 TcCOM 2 [&ff)=Z H . iXfl FB
JUPAE B R GG PR AT PLC AR A %5 3: TeCOM X%, ISR NG HBEE .. Ak, &m Rt
X RIS HGEAT B AR AT ), WR R, e LLR IS VI DataAreas

68
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Wrapper —JjTfi#2ft ITcADT #11 (Z0L ADL #2001 [»_ 130]) , H— 7R MEhaeeit: (k) (S0
FB etk [»_ 129]) o MfEL TcCOM AHIFIM B R3CH A TcCOM Wrapper FB.
LhResRrE
o AT RS
© AVjlH DataArea. yER: BRIENLT, BIMSHEEQIE N DataArea, HAIH ABIHZAL.
o FRBFRRRATT MRS AL
s &L S
ITcADI #1
o ERRIEHLYT R T DataArea (HBAEFE DataArea KT X))
feilid DataArea w5l ByteOffset JjlA]
. %%’éi—i G RTS8
o IEREAME S JE BAIR IO R e
© AVi SRS
© GHEELA

RAREEL

AA T WHATAE TwinCAT JBATHSBEE TeCOM s Hh (g didis . Wi E BT 530 TwinCAT, (EAREGH — 5 1k
i, XWHESRESER. BE) TcCOM SZFIR, TcCOM BRI HEBEIIT SHKE .

eAh, BRI AR IEE T IB AT 2 MR HE R e p A . HARARE AT LAA BN RETAIN A8 &, B35 75 B
) PERSISTENT A5,

KT TwinCAT PLC "hFIREHE (FEAMEFIREAM) MEZEE: Bk
FHAE T ERS TwinCAT J& 1 B8 K = Fh 7.

D B3

KL Tl BRIERESEX A, S IESRS S HRE v 104].

® T TwinCAT 3 XAE

JABMEAE TwinCAT FCE P, RIFE TREBLTH P AT k. AI/E ARG N O 2. AT, 200 S 2
BEAT G IT T BT RS

IR AR A AEIBATIN A K A ARk, FTLLEE ADS 283 BCYRTEL . 4, it TE1410 TwinCAT
Interface for MATLAB®/Simulink® K52, FE/5, &Ex[émaT PLE AR R s N TwinCAT Ft&E .
Xt e iE B sz R :

TwinCAT.ModuleGenerator.Samples.Show ('AutomationInterface')

AN — AN SER BIAOR BEOR AN R DI RE . 82 ADS BERFIGA AL LG (11 48 T W] ) TeCOM 152K
A NAELLAE ﬂfﬁ%ﬁﬁ?ﬁﬁ/ﬁd]ﬁ%”ﬁﬁ?ﬁTﬁﬂﬁb&ﬂlﬂl EYNCEZIE

HE SME PN T R RS TwinCAT BLE . MEFEIEITH R4 R E, WIE RS AR E -
BRI LB B3k 210 (sysManager. ActivateConfiguration) SRSEHLIX— &, AILLEN Bahfkiz0
(sysManager. StartRestartTwinCAT) BEIZHE 8 R4, WAL RFGAEAE BB TiaiT. BaEE N IkE
&l TwinCAT R E, TcCOM Kt LAHTHI G Sh1E A 5o

2) REHIE

TE TC TcCom ¥£10 [»_ 63] (TC TcCom Interfaces) IR I, LUK AISE (LA B4 6@ NIRE
Ui DataArea FSTU[) DataArea. #RJ5, WJUAYE TwinCAT BCE P EIE—MREF G, JREBILERETR
DataArea. VEMW. NOV-RAM Fl{fB5ACFEFE o

® FZE NOV RAM

B AR AR, FE—ANHNE NOV-RAM [Tk PC/CX. ANSZHHMEF A NOV-RAM 1
EtherCAT ¥ FA:He (U1 EL6080) .

3) FEAMHIE

WU ]
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2. x. xxxx. x M PL A BECKHOFF

AfLAPEWEA TwinCAT XAE 1 NOV-RAM [Pf& L R U5 TwinCAT 3 PLC HHAHF AMEEYE .

® B TwinCAT 3 PLC Runtime
1 WNEAE A F A BEE, DAHE PLC A ES AT ALEE,

B A MEHE HREAE PLC Frflg. Bk, 6 A PLC KE LERFAMRANEYE. #ltn, £ TcCOM Wrapper
FB [P 126] M TcCOM iHUEUE, FE@idHAlE PLC S EEF A AR Les e . Al — RSN, BT
TwinCAT FEJHJG/A50 TcCOM X%, VDMERFAMEHES A TcCOM X%, 2 JafEARM A .

3.7.7 TcCOM SEH#1 2 B ZE N F

FESLER A, TeCOM SEAIILTE— AP AZ XS] e A AN, GXFE, JREBaimy /A8 8 A ffE— X R e
o I HAb SR 5 FZ N AL E .

ik, AIPAFE TwinCAT AR [ 4%
o [FHABEEIREAE TwinCAT 4854 TcCOM 25 [» 70]
s ERBENEH (ERSH/AMEEEN) v 74]

AEH T ARAAN GRX P RAE

i P A PR BT DUSE RS M R, 1T ) 42 R R B AL 38 AE T 450/ AR BAE A7 vh RAEAE — I RG]
Hymdast, B4 TcCOM SEBIHA — M A B @A .

ML E RS

IR EMA BRI A& R R, BN B LR L 4. Kk, BATRZIEINAER— task FIBITHTH
VBRI TcCOM S,

MEREARTEETFE TwinCAT sPEEEE TcCOM SE4)
N HER B AR I B B AR AR T AE TeCOM S48 2 R I L 52 A A7 IX 3

IR E X TcCOM X R 1)U [nAL R [»_ 63] &5 prik, AT DataPointer Vjin) DataArea. @i
DataPointer, A LAU7A% A H KL DataArea. HitlyE DataArea Ffl#n#E DataArea. JEM| F A DR AT{a] A58
0. RIS, DWork. BlocklO ZEGEE NFrvE DataArea, MIM{HEH AT LA/EN Data Pointer .

SR

Ok N R W@ DataPointer U7 4% 8 AR B FYE L, T AN [FII U7 ) SN AR R VG . FEAHE S
FTF Simulink® FEHREAAEICIZEE .

# DataStore HIREAI

TERRY “DataStoreObject” FAIE—NEHIEAAMHICIZEL . FEZRBrh, RE - NIUEENLE, Z2EIET
Data Store Read BZHY, bl AN{E I E NI .
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#J, DataStoreObject - Simulink - =] *
SIMULATION DEBUG MODELING FORMAT
AL [ Open ~ =1 Stop Time .Inf = v
qr s s} N ¢ - ] d @& b A
New ave T Library v (Nomal  ~ | Step Run Step Data -
~ = Print - Browser @ Fast Restart Back « - Forward Inspector
FILE LIBRARY PREPARE SIMULATE REVIEW RESUL.. Y
g DataStoreObject = g
5| 2
: i
e
C1) > g
: "
- Input 1
Output 1
(a3
&
O
MyDataStore
Data Store
Read
MyDataStore
Data Store
i Memory
* 17 |
Code Mappings - Component Interface
Ready 200% auto(FixedStepDiscrete)
£ TC TcCom ¥, i&IDataStore: ##515/H (DataStore: Data Access) 1 “T5” (None) T NFER M
DataArea (Standard DataArea) , Simulink® FEFYHY IR TcCOM. UWIHREFE TwinCAT FRXFiZ%t G k4TS24
1{ ’ Ek/j—\‘ ﬁl:] T .
Solution Explorer Library Manager & MAIN* TwinCAT Projectl0 # X
os@ﬁ.-|b-§|ﬁE Vanable Flags Online
Search So n Explorer (Ctrl+0)
Sarch Solvon ciporern Gl Name: |DaIaSIor\eObjecLDW_MyDalaSIOre ]
%) Solution TwinCAT Project10’ (1 project)
. ) Type: |LREAL ]
4 ol TwinCAT Project10
4 ‘ SYSTEM Group: |DalaSlnreObjecl_DW_MyDala: Size: 80
3 License Address: |D|:EMJ] UserID: 0
b @ Real-Time
a B Tasks Linkedto.. | | |
[Z PicTask
% Routes Comment
25 Type System
4 || TcCOM Objects
4 @ Object? (DataStoreObject)
b DataStoreObject_U
b Wl DataStoreObject ¥
4 W Dasmeot)j_DWMyDatasme R | J
DataStoreObject DW_MyDataStore
Q MOTION Symbeal Info: |Pcrt49?'|6_ 'Object2 (DataStoreObject) DataStore Object_DW_MyDataStore Daii|
4 [ ric Full Name [TIRC"TcCOM Objects"Object2 (DataStore Object " DataStoreObject DW_MyDal
4 O Untitled1

IUAE, DataStore DataArea o nfEilFEmLGr, & —A> LREAL ZUAr&E, Wil DataPointer vjjini%A¢
=N

o

=1
# DataPointer BJFREY
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ESE A Simulink® FAH, BPRPo =4 — AU EEAE, HBH R EN TC Module Output [P 29].

#3, WriteToDataStoreViaPainter - Simulink - O *
SIMULATION DEBUG MODELING FORMAT
] Open ~ 1] Stop Time 'Inf . [ - (A
W o s X ¢ : @ b %
New A Library T ||(Nomal > Step Run Step Data v
~ 4 Print = Browser o Fast Restart Back ~ - Forward Inspector
FILE LIBRARY PREPARE SIMULATE REVIEW RESUL.. -
‘g WriteToDataStoreViaPointer =l 3
I i
. i
2@
g
E3
=3
kg
&=
O
@ »{ TC Module Output
Increase value PtrToMyDataStore
[
» 1] |
Code Mappings - Component Interface
Ready 175% auto(FixedStepDiscrete)

TE TC Module Output WIHCEF, EHERTEEN DataPointer, FIEITURE NI .
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Block Pararneters: PtrToMyDataStore >
TC Module Output (mask) (link)

This block is a sink with no functinolity in simulation.

When generating a TwinCAT module from the Simulink model, the signal
connected to this block will appear in an output data area.

Use this block to lead signals out of nested subsystems directly to module
outputs.

Parameters

Port data type | double S
Port dimensions (-1 for inherited)
1 i

SampleTime
1 |

Output connection type at generated TwinCAT module |DataPointer l

Link to TwinCAT XAE tree item identifier Output ¢
generate
CodeGe

=

[] Override data type and dimensions with TwinCAT type

TwinCAT data type set through LinkPath

[ ok | cancel Help Apply

TSN Z R T g B A TeCOM %%, TwinCAT PR R :

Soluion Exporer Bl o roenn = < I

oy B3 '| o-a | ﬁlzl Variable Flags Online
Search Solution Explorer (Ctrl+0) P~
MName oMyDataStore |
j=n] Solutlgn "rmeif\T Project11’ (1 project) rype |LREAL l
4 Gl TWinCAT Project11
4 @ sYsTEM Group: |Dala Pointer Size: 80
¥ License Address: |Df[’l‘ﬂ] UserID: :I
b @ Real-Time
4 B Tasks Linkedto.. | | |
[ Task 2
- Routes Commient
2= Type System
4 @) TcCOM Objects
4 |g Object1 (WriteToDataStoreViaPointer)
4 B Data Pointer
@ PtrToMyDataStore
r n Object2 (DataStoreObject) ADS Info | ]
Fi Input
* Im
<+ Wl Output Full Name: |TIRC“T.:COM Objects"Object] (Write ToDataStoreViaPointer)"Data Pcinber"PuT|
B Outl
4 [ DataStoreObject DW_MyDataStore
@ DataStoreObject_DW_MyDataStore

LREAL Y TC Module Output HIZFR “PtrToMyDataStore” HfEE/NFE Data Pointer F. HLLER] LU X
DataStoreObject DW MyDataStore iF4T4%E#H:.

PAAS TcCOM SEBI N AR AR5 iR, RUORIBAS 2 18] (R RE A %2 42

[
1 URAE AR AR S5, T L2 ORIl (K — Bk, IR 2 (e RIS N

BEAR TR B AT N R E TR
WRFIHK DataStore BERPHIAN Inl WEN 1, Filid TwinCAT Scope WMEHH Outl, BB —FHKA
Wi K B2k . IX R RS I A ) B EE I F5 415 N3 DataStoreObject-TcCOM f) DataStore.
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wocktpgect # x|

Variable Flags Online

; BB TwinCAT Project11 - ¥T Scope
Value 10

YT Scope Project* & X

New Value: = Wie.

¥T Chart v
Comment Start: 10:43:05.800:000 End: 104316900000 Pos: 0.00:00:01.100:000 Time: 10:43:06 900:000 Date: Thursday, December 8, 2022
0.00-0

840.04

810.04 i

780.0 ; ! ! o
750.0] | e

o 11 | RSN S— e - _. —— — . SIS WIS, Wh——.—~ 4

690.04 i

6600 o

630.04

600.04
0.000s  1.000s  2.000s  3.000s  4.000s  5.000s  6.000s  7.000s  8.000s  9.000s  10.000s

JBiE TC Module Input FFEATHEZES A
f#iF] TC Module Input j#id DataPointer FJLASZIRNF DataArea HIEEELT ).

jmi o

TR AP A B B A

Simulink Coder™ g% C/C++ fLig<>ATC Module Input F1 TC Module Output Bl%E /A&,
PR ST ER AL S SR A MBI A . R, 100 H 1 N A7 75 oK 2 BE 35 AN S5 0 38 o g 38

i o

L REENER (&REH/IMEEN)
TABfAEH Simulink® FHFEMEZEAE TcCOM @4 /AR, HEHTE TcCoM F5| iz,
H#s

BEE—A Simulink® Z%( GlobalPrams, ZZSHMLEMEH 3 NMuRA K. HEsZET A TcCOM X4 5E X
GEER, FrhE T R AR X IR M M E 2 TeCOM W ST 5214k, BRI X TcCOM 9 (1 58 e vy A
BHEFIETEIERER TcCOM L4,

£ Simulink® Hggi
AP Simulink” FEAY.

1. “DataDefiner” %!
2. “DataUser” HiAd

AN, BENX T Simulink” B4k, IREHAIEN Simulink” %, 474N GlobalParam. DataDefiner %Y
ERJGUE GlobalParam HJNZ, T DataUser AHAY HiEUH N %
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. ~ ¥ DataDefiner - Simulink . o % |
%% Global parameter variable

% parameter structure and appropriate bus

ParamStruct = struct('a',5,'al’,5,"'a2",6); stop Time 100 >
struct2bus(ParamStruct, 'ParamBus'); EVALUATES: | DEsiGN | SETUP | coMPONENT | compie | (Normal fum

@ Fast Restart -
SIMULATE

SIMULATION DEBUG MODELING FORMAT

- - - -

% global variable name
globalParamVar = 'GlobalParam';

DataDefiner =

®

Model Browser

B UES
sopadsug Apadond | b

% global parameter object

GlobalParam = Simulink.Parameter;

GlobalParam.Value = ParamStruct;

GlobalParam.Complexity = "real’;
GlobalParam.CoderInfo.StorageClass = 'ExportedGlobal'; %!!
GlobalParam.CoderInfo.Identifier = globalParamVar; %!!
GlobalParam.CoderInfo.Alignment = -1;

GlobalParam

P

GlobalParam.Description = H 3 Detalser - Simulink _ o %
GlobalParam.DataType = 'Bus: ParamBus';
. SIMULATION DEBUG MO G FORMAT
GlobalParam.Min = [];
Stop Time | 10.0
GlobalParam.Max = []; op e @ P
GlobalParam.DocUnits = ''; FE| ueRary prepare(Nomal <] o g Step REVIEW RESULTS -
? | - - | FastRestart Back ~ +  Forward . VariableStepAuto
SIMULATE Yy
‘%' DataUser = g
5| 3
3 g
=
. :
[+
= GlobalParam
&= <a2>
Out a2
=
~
Ready 169% VariableStepAuto

1HVERE, PR DataDefiner Al DataUser HJ GlobalParam f#fig2SE L iX B AIE. DataDefiner HIfFEMERNE
NEFEH (Exported Global) , 1fij DataDefiner HIfFfEZSWE NIPEEFEN (Imported Extern) .

N A BACRE TR PR Simulink” BERIGESE L —NIRENRE P, S ML A TwinCAT IXENEEF? HHREE % 4>
A [» 53]

thisDir = fileparts (mfilename ("fullpath"));

[

% model names

mdlNames = ["DataDefiner","DataUser"];
codeDirectories = fullfile(thisDir,strcat (mdlNames,' tcgrt'));
isParamDefiner = [true, false];

[}

% instantiate project configuration
projCfg = TwinCAT.ModuleGenerator.ProjectExportConfig('FullPath',fullfile(thisDir, 'TcCppProj’', 'DatasS
haringModules.vcxproj'));

regenerate = false;
for i=1:length (mdlNames)

% generate code for the models (only if the code directory doesn't exist) -
> remove the directory to rebuild specific models

if regenerate || ~isfolder(codeDirectories(i))

% load the model and apply basic settings

mdl = load system(mdlNames (i));
set param(mdl, 'SystemTargetFile', 'TwinCatGrt.tlc');
set param(mdl, 'CodeInterfacePackaging', 'C++ class');
set_param(mdl, 'TcCom TcComWrapperFb', 'off'");
set param(mdl, 'TcProject Generate', 'off');
set param(mdl, 'SolverType', 'Fixed-step');

% adapt the storage class of the shared parameter structure
if isParamDefiner (i)

GlobalParam.CoderInfo.StorageClass = "ExportedGlobal";
else

GlobalParam.CoderInfo.StorageClass = "ImportedExtern";
end

% generate code and close the model
slbuild (mdl) ;
close_system(mdl,0);

end

% add the class export configuration to the "global" project export configuration
mdlProjCfg = TwinCAT.ModuleGenerator.ProjectExportConfig.Load (codeDirectories(i));
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clsCfg = mdlProjCfg.ClassExportCfg{l};
projCfg.AddClassExportConfig(clsCfqg)
end

% generate and build the project
TwinCAT.ModuleGenerator.ProjectExporter (projCfqg) ;

TwinCAT XAE H{ECE
v 1E TwinCAT XAE @& —A> DataDefiner SEf| (ARVFEIEEZ! ) o H—J7H, &AL ELE
¥ DataUser S,

1. %T DataDefiner, fEZ% (FHE{E) > 2% GlobalParam sharing (Parameter (Init) > Parameter
GlobalParam sharing) N HEN “Define” .

2. X1 DataUser, (ESE (WHGE) > % GlobalParam sharing (Parameter (Init) > Parameter
GlobalParam sharing) FXE N “Inherit” .

3. Bl MESSS
4. FRZAESS g

A RIS .

Solution Explorer 7 x
mmmmmmmmmmm
»-
Nar Value CS | Type PTCID
TWINCAT Project23” (1 project S =
2 3 TwinCAT Project2s ModuleCaller Cylictask = TeMgSakModuleCaller 0100000002
ol svstem StepSizeAdaptation RequireMeatchingTaskCycleTime 2| TeMoSdkStepSizeAdapta.. 000000004
;‘ cense ExccutionSequence UpdateBeforeOutputMapping =¥ TeMgsakExecutionseque... 000000005
> @ Real-Time
- B o Execute TRUE x|l sool 0x00000006
i Routes - GlobalParam v 0X0000000F
& Type System
- TcCOM Objects - 50 LREAL
o 50 LREAL
4 W DataDefiner ¥ a2 60 LREAL
b B Outa
4 @l Obiect2 DataUsen
4 W Daalser ¥
b Outa2
4 gl Objects Datalsen)
b W DataUser Y
Sl
T T
5. WOEIH .

= Hlhn, HAHEE T % DataDefiner W' GlobalParam MBI %E%T DataUser SEA6ff) B4R,

3.7.8 ST OEM Al iEA H RIARER

A AR B A AE SRS & 7

R —/ TwinCAT object 7T TwinCAT ¥FnJuExZ 4b, E4F5E T OEM ¥WAlE, WA LUK iZ TwinCAT Xf4%5
TSR, MmBE LN R P H e . ek, B a] DUE X fid 26 N FE 5 10 Bh e B2 AR K i 25 )

e TRERER, WS MR RS/ B4 OBM VERTIE.

Simulink® HFHEE

o Y B B E Je ). TwinCAT. ModuleGenerator. Settings. Change (' ConfigurationLevel’,
" Advanced’)

o BTG OEM ID FOHTE ) OEM ¥FA[iE:
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BECKHOFF

2. . xxxx. x KL EpAS

Q Search

Solver

» Diagnostics

Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build

TC License

Data Import/Export
Math and Data Types

TC PLC Library

& Configuration Parameters: TempCtrl/Configuration (Active)

ID of OEM: {F70A5476-976D-5B96-56ED-862EFDGT8BDT}

IDs of OEM Licenses: |{0398C971-581C-404A-93CE-56AET2B9D424}

Hardware Implementation
Model Referencing

TC TcCom General
TC TcCom License
TC TcCom Wrapper

TC TcCom Additional setti. .

TC TeCom Interface
TC TcCom External Mode
TC PlcFb General

TC PlcFb Additional settings

OK | Cancel || Help Apply

WA _FiA % B OB IEAE TwinCAT "sefifh, MIER 7AH R TwinCAT ¥FrAliE (TC1220. TC1320) 4k,
EIRE A S ORM AT iE A RE 0% TwinCAT.

VFAIE N Sy B I

EINZE S S H A5 R 20680 OEM ¥ ml e Ry & PA R LA
v EAEF R TcCOM S22

1. KX BB RIYIEF5] (Init Sequence) #EN P

Object Context Parameter(Inif) Parameter(Online) Data Area Interfaces Block Diagram

Obiject Id [ax01010010 | [Jcopy TMito Target

Object Mame: |Objectl (TempCirl) | [[]share TMC Description

Type Name: |TempCul | [m] Keep Unrestored Link Info

GUID: [E3FAT0DE-D2CA-41D8-D11C-5A65E73FF80D |

Class I [E3FAT0DE-D2CA-41D8-D11C-5A65E73FF80D |

Class Factory: [TempCtl (TE140x Module Vendor TempCir[0.0.0.12) ]

TMITMC |C:1.TwinCAT1|3 T\Repository\ TE140x Module Vendor TempCtrfi0.0.0.12\ TempCirl. tme
Parent Id [] Auto Reload TMTMC

Init Sequence: P w

2. R, EXFIEOL AR BB . @UUEH TcCOM wrapper FB BiA TwinCAT C++ FRiff A5

B,
3. WEICE.

TE1400

fRA: 2.1.0

7



2. x. xxxx. x M PL A BEGKHOFF

4. £ TwinCAT #ENBATHASG, # TcCOM X RUIHE] OP JRZ&, #land@st XAE (WL FED | TeCOM
wrapper FB B ADS.

TincaT e+ <

Online Objects Project Objects Online Changeable Objects Class Factories

orCID Name | can [state RefCnt Parent

03000000 10 03000000-0000-00... OP 2 |

02000000 RTime 02000000-0000-00... OP 50
03000011 1O Idle Task 01020001-0000-00... OP 4 02000000
02010020  Task2 01020001-0000-00.. OP 4 02000000

01010010 Object] (TempCtrl) AQAFBE98-3813-D.. me -

01000000 Router 01000000-0000-00.. OP ot State 10 PRECH
01000001  TclLoader 01000001-0000-00.. OP ot State 16 SAFEOP 000000
01000010 TComServerTask 01000010-0000-00... OP Set State to OF 000000
01000070 TcEventLogger 01000070-0000-00... OP 2 01000000

= JFHENFEN 0P ARER, FEIAHFRNE (RAX0 .

v REMATCAIE PLC FEFK TcCOM wrapper FB 35| TcCOM HraSszpl?
1. AR LW IRIA5F %) (Init Sequence) WEN P (L ED) &

2. i TcCOM wrapper FB 5] I TcCOM Yj#t&E OP JIRAE.

= AN 0P SR, FREIHEHFTE (WRER0 .

v AR T ERREEAEEERE?

L W SRAEA T8I PLC PEAA PLC-FB.

2. WHAFF TcCOM wrapper FB zhZSAI)EE TcCOM.

3.7.9 EREAR C/C++ L

Simulink® ) TwinCAT Target B FFFE Simulink® FFEERLH K C/C++ ARfi%. MathWorks® NILHRME T ZFh
F, FlhmiEn S R4 kA (S Function Builder) o

THEE, BERESREN “MERI4E” (Inherit from model) . BRI LIS, Wit XiE 56T
K, FFCAPARRD I AR HE . B, AnT S Higmedny DLL.

SIMULATION SEBUG MODELING s CCoDE X
B & @ ] G Code for (=] = & | <5
Custom Quick | €/C++Code |Settings Code untitied Generate | ®y, S Function Builder: untitled/S-Function Builder — o X
Target ~ | Start Advisor ~ | Interface * Code +
OUTPUT _ ASSISTANCE PREPARE GENERATE CODE S-FUNCTION BULDER
untitied
e [t -Function Name :[ Couter \ commen: # 44| ()
3 Language : (Inherit from model ~ ~ | Indent  @f [fo | Build
2 i@ | @ Tocreate a conneciion, click a port, terminator, or line segment; and then click a compati -
*/ information. Do not show again S-FUNCTION £t BUILD =
a Editor © |+ settings o
= I .
18| wvoid Couter_Outputs_wrapper(real T *yo, Number of discrete states 1
- D ’ const real T *xD) Discrete states IC. 0
& 21| /* Qutput_BEGIN */ Number of continuous states 0
s 22| // This sample sets the output equal to the input Continuous states IC. 0
o 23
> Couter D 24 ye[e] = xo[e]; Array layout | Column-major -
5| Sample mode [innerted -
26|  For complex signals use: yo[o].re - uo[0].re;
27 ye[e].im = ue[e].im;|
28 yi[e].re = ui[e].re; Number of PWorks 0
i yi[e].im = ui[e].im; Enable access to SimStruet [ ]
30 */
31| /% output_Enp */ | Direct feedirough 0O
- 32| } * Buid Log
33
B 34| void Couter_Update_wrapper(const real T *ue,
N 35 real T *yo,
. E real T *xD)
Diagnostic Viewer 37| |
38| /* Update BEGIN */
39| x0[0] += ue[e];
BN 40| /% undate ENn */ A
Top model targets built Ports And Parameters © | Libraries o
Model  Action Rebuild Reason Name Scope Data Type Dimensions Complexity
w0 input double i1 real
untitled Code generated Generated code was out of date.
¥0 output double (11 real
1 of 1 nodels built (@ models already up to date)
Build duration: en om 19.743s
= »
Code Mappings - Component Interface
Ready View diagnostics 100% auto(FixedstepDiscrete)

3.7.10  TMX SCfdtEpimE

A LLE Simulink® % TMX 3044 (TwinCAT Module Executable) {2 HiH(TSHNE . AL, 1ED#H3]
e
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TwinCAT.ModuleGenerator.Settings.Change ('ConfigurationLevel', 'Advanced')

@ Configuration Parameters: SimpleTempCirl/Configuration (Active) - [} X SimpleTempCtrl.tmx Properties X
Q General Digital Signatures  Security  Details  Previous Versions
Solver “ | [¥] Generate TwinCAT C++ Project - p;:;:iypﬁm o
z:: S\ZOS::DT‘;F;H TwinCAT C++ Project Path File description  TWinCAT G++ Executable Simple TempCtrl ‘T
» Diagnostics Class factory name: |$<Project:Name> ;a’:;vsm ;:‘JA)D(?‘E
Hardware Implementation ProductName: |$<ModuleGenerator-Productld> $<ModuleGenerator Version MAJOR MINOR> Productname  TE140x2.1

Copyright: | Copyright $<VendorName= $<LocalDateTime: %Y> Product version - 0.0.0.3
Copyright Copyiight TE140x Module Vendor 2021

Simulation Target
[TwinCAT executable file, generated by TwinCAT $<ModuleGenerator:Productid>]
¥ Code Generation LTI TWinCAT executable file, generated by TwinCAT $<ModuleGenerator:Productld:] Size 660 KB

Date modified  11/4/2021 5:29 PM
Optimization VendorName: | TE140x Module Vendor ate modifie: 141,

Model Referencing

Language English (United States)
Report Version source file: |$<LatestTMFile> Original flename Simple TempCirl tmx
Comments
Version part for increment: |Revision -
Identifiers
Custom Code DrvFileVersion: [$<VersionFromFile>
Interface DrvProductVersion: |$<DrvFileVersion>
TC General
TC Build Lowest compatible TwinCAT version (build number): |$<TwinCAT:Version:BUILD>
TC PLC Library Code generation placeholders:
TC License Maximum number of visible array elements: | 200U
Remove Properties and Personal
TC TcCom General - -

[7] Fenota uninin itnm namac far animaration hmne

ok || el | Heb || pply o] [ corool | [N
TMX 4t (£) 5 Simulink® F13%0 CA) KINRER

R > Description

WAFRRAS —> DrvFileVersion

PR PR —> ProductName
PERAS —> DrvProductVersion
WAL —> Copyright

e $< > WA EAE [P 91]. i, DrvProductVersion ¥ &N DrvFileVersion HME, 1M
DrvFileVersion X MRASYE A 3R EUE .

3.7.11 %, HFERPATH OpenMP

fF Simulink® &, AIDAECEAMAEZZHMILRS Figfr. BE21E4E EE 2 0 MathWorks® YR, {548 H
FRALIEHE ST S TwinCAT 3 S A EH 2400 . W FEFR, {HH TwinCAT Target for Simulink”
] DU EIX— .
AYLART ZATS . HAHATH OpenMP #E4T T X 4.
o it Multitask [»_ 811, GIET —4 TcCOM WR, %45 E LN TS . BB TS5 LA R —#
O BB T, (EARSIFTAE,
o G IHEPAT [P 831, HETLAGIEE— TcCOM X4, HAfd 2 MES, IXEAE5A] 20 A e AN [ 1
WAZ Lo SZBR_E AT AP AT HAT 5.
o JAIT OpenMP [»_ 84] GJEER] TcCOM X4 F L4 L F3C. s, SAREARRNZ LFIZ A JobTask
Al LAFEATHATAE N OpenMP ARRLAE AR IACHS H BX

ZAEFMIATIT

PIF Simulink” "HEIZ % A% n] H THEAED ZF 4 (Multitask) Ml FEL# 77 (Concurrent Execution) o
R — AN B — AN 72# (rate transition) AR,

TE1400 RA: 2.1.0 79
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2. X. xxxx. X MPLFRRAS BEGKHOFF

4 mt_sample - Simulink - O ®
SIMULATION MODELNG FORMAT
] Open ~ EE = Stop Time | Inf -
ar ] N ) 4 @ b A
New & SBVE~ Library signal = ||[ Normal ") sep mum step Data Logic Simulation
~ & Print - Browser Table o Fast Restart Back v = Forward Inspector Analyzer Manager
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS =
g mt_sample T | Timing Legend ® x| 3
Ele Highlight None ~ | Vp §
a g
g @  Discrete Period 3
g
D1 0.01
3 [ ]
B czoe
=
= B oo
X} ~ Other
=l [:] M Multirate
0
D2 D2 D2
Gain 2
D2
—b
Rate Transition
=D D3 | D3 &
Li "l-//
L Gain 3
» |[0d
Ready 199% autofFixedStepDiscrete)

HFANEEESH (Configuration Parameters) , JFikfRiEEs (Solver) . AI{EMIEFE:
o OB B HIGE A A T 5
o RS B bs LRI HUT
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KA ERERARMEES: 2E%

@ Configuration Parameters: mt_sample/Configuration (Active) — O X
Q Search

Solver Simulation time

Data Import/Export _ 20 -

Math and Data Types Start time Stop time: |In

» Diagnostics Sob soci

Hardware Implementation olver seiection

Model Referencing Type: Fixed-step w | Splver: auto (Automatic solver selection) -

Simulation Target

¥ Code Generation ¥ Solver details
Optimization
Report Fixed-step size (fundamental sample time): auto
Comments
Identifiers Zero-crossing options
Custom Code o
Interface || Enable zero-crossing detection for fixed-step simulation
TC General
TC Build Tasking and sample time options
TC PLC Library Periodic sample time constraint:  Unconstrained R
TC License 0 b N
TC TcCom General | Treat each discrete rate as a separate tas|
TC TcCom License |_ Allow tasks to execute concurrently on target
TC TcCom Wrapper [+*] Automatically handle rate transition for data transfer
TC TcCom Additional setti - .
TC TcCom Interface Deterministic data transfer enever possible | =
TC TcCom External Mode [ ] Alow multiple tasks to access inputs and outputs
e pern Gen.eral [_] Higher priority value indicates higher task priority
TC PicFb Additional settings
TC PicFb Interface
TC PicFb External Mode
oK ] I Cancel J l Help l [ Apply

WRAEQIE TcCOM X i Ji FH I T4 A7 1N B g F Ly B 9(E %5 (Treat each discrete rate as
separate task) , WG —ANICNESEEZAMES LTI XIS, AFlTHHE 3 AMES.

Object Context Parameter (Iniff Parameter (Online) Data Area Interfaces Block Diagram

Context 0"ContexiD (10 ms)’ i

Depend On: Manual Config ™
[[JMeed Call From Syne Mapping

Data Areas: Interfaces:

E|l:| ‘mt_sampla_UT' ~

[]1 'mt_sample_U2'

2 'mt_sample_ L3

| 3 'mt_sample_Y1' W

Data Pointer: Interface Pointer:
Result

D Task | Name Priority Cycle Time ... | Task Port
0 02010020 >l task2 1 10000 350
1 02010030 =l task3 2 20000 351
2 02010040 LJ Task 4 30000 352

N HHAETE B DataArea #HERI FIA M B FSCH,

H DataArea.

KIEAEI A 3 NN DataArea F1 3 /M

TE1400

AR :

2.1.0
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4 (@ TcCOM Objects
—

4 = Object1 (mt_sample)

b
b
4
b
b
b

mt_sample_U1
mt_sample_U2
mt_sample_U3
=1 mt_sample_¥1
B mtsa mple_Y2
B mt_sample Y3

FERXAMEIL T, IS A A F — W% b BB AR IATALHE .

H5HRE—MESELR TeCOM AHEL, HARERIAE . IEARDLE BTSSR BN 2 T 15 (S0
FE) o S Bk Simulink AR AE FHERIABEE G R, 105 JE FH TR IR A7 1N 3 B3 7 K o2 A E 55
(Treat each discrete rate as separate task) , WHA—/ 10 ms FMESH (RPATSS) ATUIBER:. X
BRE ITA THAE LI ) N e . B2 MES AR — W%, WSEER N, FAZAMES 2 024
HIER (20 .

Object RT-Core J Base Time (ms) ‘ Cycle Time (ms) | Cycle Ticks Priority I
(B9 Task 2 Default (3) *11ms 10ms 10 1
(89 Task 3 Default (3) ~l1ms 20ms 20 2
1 Task Default (3) l1ms 0ms 30 3
(8 170 Idle Task Core 2 ]ZI 1ms 1ms 1 1
ik

© AZFFPLC-FBIIRESR.

o A3FF TwinCAT Usermode Runtime.

* FTEAES A R — W

o WAURERRIMES OB e R (RAEHMER/AN) o B IREFMES RS S reg, P,
TEERE:

NGB T B S TR . IR XN, BT AR LR SCE R AR 55, BRI S5 AR %N 18] B A AT
;ﬁiz%giég?%éﬁélXiﬁ%%ﬁfi%Eﬁiéﬁfo TR, XK A R R S B IR SEIN R4 B R B A
LR

© f£ Tick 1 1, f£5% 2. /£55 3 AMES 4 KIRFER W BT, 255 2 MRS 3 VT Aard
Wro 7EM) Tick 2 PN, HTES 2 WRELER, (£55 4 MHATH BT

« fF5%5 2 fF Tick 2 HELEHAT. 1F55 4 EFES 2 EREHERIT.
« {15 2 HRJash, 14 3 7£ Tick 3 #dkfr.
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v Loaded Recording

B8] TwinCAT Realtime Monitor - m] X ‘
Project Recordings User Contexts Statistics Info
Q No Trigger v Chart Interval: [16:19:07.0222830, 16:19:07.0602837 Data Interval: [16:19:07.0111821, 17:15:13.6301707. _
- RT Project 1 Chart o 21
4 Core 0 0 v Common
Comment
V| Task 4 2
Name RT Project 1
“ Core 1
V| Task 3 v Information
] Task 2 Core3 | 1/ 7 7
Task 4 11
“ Core 3 '
1/0 Idle Task 11
“ EventLogger 11
1 1
Messages o v LiveTrigger
Messages c 7/ 11 7// el 99
ore 3 i /4 1 A StoreTrigge False
Task 3 1 TriggerPrelt 3
1 TriggerSam 1
1
|
.F

Core 3

Task 2 | v Logging
DetailedLoc False
EnableLogc True
KeepGraph! False
ReduceOnZ True
ShowSyster False

22.283ms 27.712ms  33.140ms 38.569ms 43.998ms 49.426ms 54.855ms  60.284m:

Source Description

Name

o R AR, o s TR A, Bk A NAT S B SCIPAT, ELRIFTA AR R SO AL TS M AR A
TE TcCOM Xf4rh, v LUEEEL S SkippedExecutionCount MEZFIX AT N

RFE B bl ERIN$AT 2 MES: FHRIIT

TRAEGNEE TcCOM Xt G bt jg Ik I 2 7777 H ARl _E Al #1472 IMES+ (Allow tasks to execute
jr:jcﬁ)ncgreml? 22 target) , MBI EZAMES LN XN R AEXMENT, S se]—
H?:’ el 3 ID’E £'JO

[FIFE, DataArea #ArRREIAFEM LR S2ARZN R AET, BULE R LOBAES S EL4E AR I A,
M IE SEHLFAT b

Object RT-Core Base Time (ms) Cycle Time (ms) Cycle Ticks Priority
(B3 Task 2 |('an 2 >l 1ms 10 ms 10 1
(B3 Task 2 Core 1 Tl1ms 20 ms 20 2
(B3 Task 4 Core 0 Z 1ms 30 ms 30 3
:,-tl I/O Idle Task Default (3) Z 1ms 1ms 1 1

Rk

* ASCKFPLC-FBIREHR.

* FF TwinCAT Usermode Runtime.

* RS ERA AR N .

o WAUNERIRIAES s s e (RAERER /N o B REMES RS Zamtie g, DA
Vilcasai g
B2 T WA A BT SR (] AR LXK ORAT S IEAEIBAT . HTER, IR SR H R B S S AR S
e R B R, JFAEESEEIE .

* f£ Tick 1 H, f£5% 2. {5 3 FESS 4 FEARNWEZ EIHATHAT. 1£55 1 UAE Tick 2 JHBHTHAT

o
JE'LF“ °
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© S5 2 fE tick 2 PEUIIT. £S5 3 AMES 4 WTAGSHEAT. (5 2 FUESS 3 WJIFE Tick 3 JF

YR o
AHTHAT 7E B
— N . »
* fE tick 3 EPE(MMTEE% 2 MUES 3. AR5 4 WUSSHEAT. M£55 2 FMESS 4 WZIAE Tick 4 JF
SERT AT e B
@ TwinCAT Realtime Monitor bl m] X
Project Recordings User Contexts Statistics Info
e No Trigger - Chart Interval: [16:19:07.0222830, 16:19:07.0602837 Data Interval: [16:19:07.0111821, 17:15:13.6301707 _
4 RT Project 1 Chart 1)
4 Core 0 0A v Common
Comment
V| Task 4 .
Name RT Project 1
4 Core 1
/| Task 3 ~ Information
4 Core 2
V] Task 2 Core 0 |
Task 4
4 Core 3
1/0O Idle Task
- EventLogger
Messages v LiveTrigger
Core 1 StoreTrigge False
Task 3 TriggerPrelt 3
TriggerSam 1

v Loaded Recording

Core 2 |

Task 2 v Logging
DetailedLoc False
EnableLogc True
KeepGraph' False
ReduceOnZ True
ShowSyster False

22.283ms 27.712ms  33.140ms 38.569ms 43.998ms 49.426ms 54.855ms  60.284m:

Source Description

Name

SR B R, TeVRIEE R, Bk A AT S5 B S RIEAT E?Uﬁﬁﬁ*ﬁ?@i?l%ﬁi? MRS
1E TeCOM *F %, RLLEAAEZL S %0 SkippedExecutionCount MLEZLEX AT N

OpenMP

Simulink Coder™ =% MATLAB Coder™ wmJ LA openMP fUhE. i W, MathWorks® Y T A S ACAL 1
AR

FHZAE Simulink® /8 MATLAB® BREUAI7~H]. MATLAB® 7RI 7] TE1401 TwinCAT Target for MATLAB®
et
TwinCAT. ModuleGenerator. Samples. Start ( Code parallelization with OpenMP’ ).

84 A 2.1.0 TE1400
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3 openmp - Simulink — O *
SIMULATION MODELING FORMAT APPS ]
71 Open ~ EE Stop Time | Inf { >
GO @ o, oo e g @ b oo B
New ae T Library v ||(Normal  ~ | Step Run Step Data -
v &N Print - Browser u@ Fast Restart Back v - Forward Inspector
FILE LIBRARY PREPARE SIMULATE REVIEW RESUL... =

g <« openmp = | 3
s | !
3. E
2 la

- g

=

]

(]

O

1 P{u y 1
u MyFunction y

(i

5]

<«
Ready 313% FixedStepAuto

parfor & T IFATALEE MATLAB" B+ ) FOR fi§3h. ERXAFMEOLT, IFAT TARLRE R EEIR By 4.

function y = MyFunction (u) $#codegen

ones (20, 50) ;

A
t 42;

parfor (i = 1:10,4)
A(i,1) = A(i,1) + t;
end

y = A(1,4) + u;

TwinCAT Target JCRi%) openMP BEATHFIRNE . 1G4EH —FEE TwinCAT X} %. Simulink Coder 24§ itbAt
94 iR openMP R4S, PAMEXF C/C++ ARIGHFEATHN I FEATILALEL . BEIREA 5 B A R gm i 25 .

PILE, AIAE TwinCAT XAE ) S EIEf TcCOM B PLC-FB #EATS2WItk, FF#HATHNEE . SE% —F, W%
S RAE “ R (Context) IEIR TR —ANEIAMEAR 53 0. AB Gl T —NEIAR R 200 ms
PIHES 2, IR HSBAERN R

ZH WIIE) FH A% JobPoolID. WRHE C/C++ AR5, XHEILE/RTH L0 TAELFEAT LLIIFAT TAE.
JobPool #& JobTask HJZHZI¥AL, JobTask WIFEATSS sipaIZE .

co@é-|o-#| I'E| Object Context Parameter (int) Parameter (Online) DataArea Interfaces Block Diagram
Search Solution Explorer (Ctrl+() P -
N [Name Value I
% Solution TwinCAT Project26’ (1 project)
4 [l TWinCAT Project26 ModuleCaller CyclicTask =
4 ‘ SYSTEM StepSizeAdaptation RequireMatchingTaskCycleTime LI
¥ License ExecutionSequence UpdateBeforeOutputMapping LI
b @ Real-Time
B Tasks Bxcane TRUE -l
=% Routes JobPoollD (recommended job task count: 4) 42
23 Type System

4 TcCOM Objects

| & Object1 (TclobPool)

b =4 openmp_U
b

TE1400 fRA: 2.1.0 85
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K, 2N “USIE I’ (Add new item) fF TcCOM X% (TcCOM Objects) R¥nil—A> TcJobPool &
ISR, 1“8 (WEE1E) 7 (Parameter (Init)) &IEM TcJobPool X4 K, MNiIA JobPoolld Jf
SIH—4 JobTask. BEem ALK MM A I JobTask #&E, SAJFIHE FHEHER JobTasks.

TwinCAT Project26 + X

Object Context Parameter (Inif) Interfaces

[ Name [vatue cs [unit Type [pran |
| JobTasks 102010030, 02010040, 02010050, 02010060 [~ 4Amaytlem.. = 0x0850..

[0] 02010030 =] JobTaskid

o) 02010040 = JobTaskid

121 02010050 L] JobTaskid

131 02010060 ETIER [~ JobTaskid
Poolid 00000000 [ UDINT 0x0850..

02010030 ‘JobTaskl’

02010060 "JobTaskd'

02010050 “JobTask3'
02010040 “JobTask2'

A7E “&S > SKF” (System > Realtime) ¥4 JobTask 4HCZ A% o

Object RT-Core Base Time (ms) | Cycle Time (ms) ‘ Cycle Ticks Priority
(B Task 2 Default (4) =lims 200 ms 200 1
[ JobTask1 Core 0 =lims (none) 0 2
E JobTask2 Core 1 3 1ms (none) 0 3
[Z1 JobTask3 Core 2 El 1ms (none) 0 4
[E1 JobTask4 Core 3 |Z| 1ms (none) 0 5
[E3 1/0 Idle Task Default (4) =lims 1ms 1 n

LR E P RPATE R . 155 2 ERZ 4 LPAT, FFEAMERIRS) openMP X%, 2R)E, AN
openMP AAY [FARHS Fr Be vl il JobPool AT AMULATEC E ¥ JobTask. JobTask 5eitH)E, FigHlsrdh
HxYsE, Wiz 4 LTS 2 BARIEHATRIRE .

3.7.12 FFERFENHFERLSHR T

R T2 3 RAT 47

$FF TcCOM X%, w8 B4 A € X, 40 DataArea. DataType. Subltem Z5. $5PElE XNZ R S5{E
Bxt, A LA S AT BN E B

BT L PLC AR, filhn, EWe] DR InGE B4 B EF. &T PLC RTHIE, ES
T, PLC CHY.
YFZ TwinCAT ZhRe#RAE T ARt it
e TwinCAT OPC-UA
o {attribute "OPC.UA.DA’ := 1"}
o {attribute ~OPC.UA.DA. Access’ := 1"}
* Analytics Logger
o {attribute ’TcAnalytics’}
* JSON Library Tc3 JsonXml

WAy LA SO AR, R T H SRR .

WHATRRES R ERIR 7456 TwinCAT HirHLER?
" PLERN TwinCAT HFRHLN ADS symbol Z3Fc451E. ADS symbol N MNAR &K & R FRAR .
(TcCOM) TMC 4fte

fE Simulink® &1, ®JFE TC TcCom #EIT (TC TcCom Interface) FHI “HlEZ%” (Configuration
Parameters) HPAFZFFH L E B ERHE. 7104 DataArea & SRR

e Tnput: TMC 5%

e Output: TMC %F
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Parameters: TMC %54

BlockIO: TMC 4t

ContState: TMC $5

DWork: TMC gt

DataStore: TMC 45

HAh, IBTFTLIASE DataArea [seii, {6 THC 77 54F# (Additional TMC Symbol Properties) FEk
B .

Q Search

Solver
Data Import/Export
Math and Data Types

» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target

¥ Code Generation

Optimization
Report

Comments
Identifiers

Custom Code
Interface

TC General

TC Build

TC PLC Library
TC License

TC TcCom General
TC TcCom License
TC TcCom Wrapper

TC TcCom Additional setti...

TC TcCom Interface
TC TcCom External Mode
TC PIcFb General

TC PlcFb Additional settings

TC PlcFb Interface
TC PIcFb External Mode

& Configuration Parameters: TempCtrl/Configuration (Active) -

[ ] Create Executioninfo output

[ Monitor execution time

Input: Data Access: | Input Destination DataArea

[#] Input: Create ADS Symbols

[ ] Input: Initial values

Input: TMC Properties: | FeedbackTemp:OPC.UA DA=1
Qutput: Data Access: Outpul Source DatlaArea

[#] Output: Create ADS Symbols

d >

Output: TMC Properties: |HeaterOn:OPC.UA DA=1||HeaterOn:OPC.UA DA Access=3

Parameters: Data Access: Internal DataArea

[¥| Parameters: Create ADS Symbols
[¥] Parameters: Initial values

Parameters: TMC Properties: | <empl)

BlocklO: Data Access: |Internal DataArea

!7_ BlocklO: Create ADS Symbols

Blocklo: TMC Properties: |Sum™OPC.UA DA=1
ContState: Data Access: |Internal DataArea

[#] ContState: Create ADS Symbols

ContState: TMC Properties:  <emply

DWork: Data Access:  Internal DataArea

[¥| DWork: Create ADS Symbols

DWork: TMC Properties: | <emply

DataStore: Data Access: MNone

!7_ DataStore: Create ADS Symbols

[ | DataStore: Read Only

DataStore: TMC Properties: | <emply

Mapping between variable names and ADS symbol names: |Identical

C Use original Simulink input and output names for input and output DataArea

Additional TMC Symbol Properties: [TempCtrl_B.cumrent: OPC UA DA=1|

ok || cancel || Heip

LR %55 H T3 DataArea $5A K TMC 4k

SymbolNamel : PropertyNamel=Valuel

5f: FeedbackTemp:OPC. UA. DA=1

TE1400
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SymbolNamel :PropertyNamel=Valuel | SymbolName?2:PropertyName2=Value2

sfil: HeaterOn:OPC. UA. DA=1|HeaterOn:OPC. UA. DA. Access=3
AFLLf# ] MATLAB R2020b [1)3@BCS:

*:PropertyNamel=Valuel

* FRAVEERS, ZnBI S Valuel 1) PropertyNamel Z3EC4: DataArea HIFTARS. TFMH M
AL SIS N B e R S FTA LA Sum FFLINFFS

Sum* : OPC.UA.DA=1

“Bim T™MC £FS4EPE” (Additional TMC Symbol Properties) FBrZiffi AR . AN, ©ATAT
HEVR N DataArea.

DataAreaNamel.SymbolNamel:PropertyNamel=Valuel
5H: TempCtrl B.current:OPC. UA. DA=1
PLC JB

PLC-FB [»_ 130] WY TcCOM #H[E, (HR@EHFRAMFL . 1 TcCOM-Wrapper-FB [»_ 126] Kf<x5]
F TcCOM, DAMEEARYE TMC HEMESHTICE .

PLC-FB MECESE “TC PlcFb #2117 (TC PlcFb Interface) Fi#fT.

& Configuration Parameters: TempCtrl/Configuration (Active) — O X
Solver Input variables: PLC Attributes: |*:OPC UA.DA=1

Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers

Output variables: PLC Attributes: | *:OPC.UA.DA=1|HeaterOn:OPC.UA DA Access=3

Custom Code

Interface

TC General

TC Build

TC PLC Library

TC License

TC TcCom General

TC TcCom License

TC TcCom Wrapper

TC TcCom Additional sefti
TC TcCom Interface

TC TcCom External Mode
TC PlcFb General

TC PlcFb Additional settings
TC PIcFb Interface

TC PicFb External Mode

OK Cancel || Help Apply
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® MATLAB® HEI7RHBIAS

I BLF Ay 3T TR R R 7 51

Properties’)

TwinCAT. ModuleGenerator. Samples. Start ( Simulink TMC Symbol

KRR T2 MA A A1E R ?

Wlt, 7 TcCOM 5TwinCAT 3 OPC-UA 45& 14 K4 N8 PLC Ik T 545 545k .

o

PAUR 7R R 7 anffE - OPC-UA Hidfa U 1n) J M3 it

DataArea W55 e. WECHKF * T Input DataArea.

HS L 0PC-UA JE A

Input DataArea HIFTAEHTAZ &L K E Blockl0

Optimization

Report

Comments

|dentifiers

Custom Code

Interface

TC General

TC Build

TC PLC Library

TC License

TC TcCom General

TC TcCom License

TC TcCom Wrapper

TC TcCom Additional setti...
TC TcCom Interface

TC TcCom External Mode
TC PlcFb General

TC PlcFb Additional settings
TC PlcFb Interface

TC PlcFb External Mode

& Configuration Parameters: SimpleTempCtrl/Configuration (Active)

Q Sea

Solver
Data Import/Export
Math and Data Types

» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target

¥ Code Generation

[ ] Create Executioninfo output

[ ] Monitor execution time

Input: Data Access: |Input Destination DataArea

[/] Input: Create ADS Symbols
[ Input: Initial values

Input: TMC Properties: | *:*OPC.UA.DA=1

Qutput: Data Access: |Output Source DataArea

[] Output; Create ADS Symbols

Output: TMC Properties: | =empiy=
Parameters: Data Access: | Internal DataArea
[] Parameters: Create ADS Symbols

[] Parameters: Initial values

Parameters: TMC Properties: | <empiy=

BlocklO: Data Access: |Internal DataArea
[] BlocklO: Create ADS Symbols

Blocklo: TMC Properties: |€:OPC.UA.DA=1
ContState: Data Access: |Internal DataArea
[v] ContState: Create ADS Symbols
ContState: TMC Properties: |<empiy=
DWork: Data Access: |Internal DataArea
[] DWork: Create ADS Symbols

DWork: TMC Properties: |<emply=
DataStore: Data Access: None

|7 DataStore: Create ADS Symbols

[ ] DataStore: Read Only

DataStore: TMC Properties: | <empiy=

Mapping between variable names and ADS symbol names:

[ ] Use original Simulink input and output names for input and output DataArea

Additional TMC Symbol Properties: | <empiy=

Identical v

-

(o ) ((concet | [ ren ) [ oo |

TE1400
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https://infosys.beckhoff.com/content/1033/tf6100_tc3_opcua/8841529355.html?id=4478860371526898910
https://infosys.beckhoff.com/content/1033/tf6100_tc3_opcua/8841529355.html?id=4478860371526898910

EOAIAE OPC-UA Configurator A “28H”  (Type) Fik#E “TwinCAT 3 C++ (TMI) - Filtered” , iX
FEAR S5 2 A s AN B MRS . R EEERESHBTHMARS, HFAMAERE “TwinCAT 3 C++
(TMI) - A11l” o BlE/EERFTAERS, TWwHRE . [FRER TwinCAT HErk& LR TcCOM TMI A

£ SymbolFile (Boot/TMI S fF3) .

. TwinCAT OPC UA Configurator —

File Servi

er

H -~ -~ -

: I E D ‘:.V Serverl ~ Edit | Connect Disconnect | Connection state: connected
E aas

Data Access Historical Access  Alarms & Conditions  Security  Server Settings  Online Panel
Settings

Devices

TwinCAT 3 C++ (TMI) - Fittered

Configure device

Target communication
PLC | Type: TWnCAT 3 Ce-+ (TMI) - Fitered |
[12700171 || Local | Remote | SymbolFie: [CATWinCAT\3.1\Boot\TMNObi_010] | .. | | Upload
1] MaGetHande: 100 Sl
2000 E [ importPlcProperties
[BfHa'lde v| [] ReleaseAdsHandles
(] LegacyAwayHanding [ Disable device
Device meta-data (D)
Manufacturer: |Beckhoff Automation | SoftwareRevision: [1.0 |
Model: [PCbased Control | HardwareRevision: [1.0 |
SerialNo: [123 | DeviceRevision:  [1.0 |
—| DeviceManual: [http://domain.com/deviceManual | RevisionCounter: (1.0 :
~
8 Miscellaneous
@ | Identfier | None v| NsNameVersion: |2 v
]
]
]
g [ o ] [ cancel .
Logging | Target Browser
W% R OPC-UA Jlid5as, iy & as(ml. IXEEMARZ TwinCAT 3 [ OPC-UA il fiom. ] L
BE, RS R ERILE L T OPC. UA. DA=1 JRPEIIRF 5
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. TwinCAT OPC UA Sample Client

Server opc.tepy//localhost:4840

Endpoints:  opc.tcp://FabianBa-Nb01:4840 [Sign:Basic2565ha256:Binary]

- O x

| Get Endpoints

Browser Watchlist Attributes
I 25§ DeviceManual - 1D Name Value TimeStamp StatusCode Attribute Value
I 5 DeviceRevision ns=4;5=0l SetpointTemp 0 3/16/2023 3:18:41 PM Good Nodeld Nodeld ~
[ ﬁ'HardwareRew;lon
I 5 Manufacturer ns=4;5=0l Feedbacklemp 0 3/16/2023 3:18:41 PM Good NameSpacelndex 4
I P Model ns=4;5=0l e 0 3/16/2023 3:18:41 PM Good IdentifierType String
! ﬁ'REV_isionCwnter Identifier Object? (Sim}
! j‘ SerlaINumbe_r_ NodeClass Variable
I ﬁ'SoﬁwareRewsmn
I 42 Programs BrowseName 4e
I+ 1§ Tasks DisplayName e
I» “i§ DeviceState Description
4 “iZ Object1 (SimpleTem; WriteMask 0
4 ) DataAreas )
4 2 SimpleTempC UserWriteMask 0
= SetpointT Values
ﬁ Feedback’ SourceTimestamp  16.03.2023 0z
b 2 simpleTempC ServerTimestamp  16.03.2023 0
4 |2 SimpleTempC -
7 SourcePicoseconds 0
v 2 SimpleTempC ServerPicoseconds 0
I+ LD Interfaces Value 0
I . Properties
DataType
I |2 HistoricalAccess P
I 12 AlarmsConditions NameSpaceindex 0
& |22 Configuration ~ IdentifierType Numeric ~
< > < >
3:18:40 PM - Received data: Variable - e. Gl
3:18:39 PM - Received data: Variable - FeedbackTemp.
3:18:26 PM - Received data: Variable - SetpointTemp.
3:16:04 PM - Browse treenode e.
3:16:07 PM - Browse treenode FeedbackTemp. o
Received data: Variable - e.
AN
3.7.13 WA GALRF
. . ® AN N O 3 =A==y 4
fE Target for Simulink” MHCE H H & ALAF AT LAY/ i B TAE JR IR m il i . e b A
> e
$<PlaceholderName> T8 7E€ \5HLFT o
A 2.1.0 91
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& Configuration Parameters: SimpleTempCtrl/Configuration (Active) - O bt ‘
Solver [#] Generate TwinCAT C++ Project

Data ImportExport

Math and Data Types
» Diagnostics Lowest compatible TwinCAT version (build number). | $<TwinCATVersion:BUILD>

TwinCAT C++ Project Path

Hardware Implementation Class factory name’ | Jd
Model Referencing -
Simulation Target

roject. Name=

Product name: | $<ModuleGenerator Productid=> J MName of the generated C++-Project, Name of the TcCom Class

v Code Generation Copyright notice: | Copyright $<VendorName> S<LocalDateTime %Y >
Optimization Driver description: | TWinCAT executable file, generated by TwinCAT $S<ModuleGenerator Productid=
Report
Comments Vendor name: | TE140x Module Vendor
Identifiers Version source file: $<LatestTMFile>
Custom Code Version part for increment: | Revision -
Interface
TC General Driver file version: | $<VersionFromFile>
TC Build Driver product version: $<DrvFileVersion=
= P_LC Library Code generation placeholders
TC License -
TC TeCom General || Load DataExchangeModules
TC TcCom License Maximum number of visible array elements: 200U

TC TcCom Wrapper

TC TcCom Additional setti...
TC TeCom Interface Data type import TMC files
TC TeCom External Mode

TC PicFb General

TC PlcFb Additional settings

TC PlcFb External Mode

[#] Create unigue item names for enumeration types

OK . Cancel || Help || Apply

AR SRR

AR T LM Bl Rt i e IO B S BN E H APl ORI RS | T H AR (TeCOM Al PLC FB)
RIS E B SRR, AN, EESHAR SR A ST, PRt EH .

ik

R, WREFET R AS A S0 $<DrvFileVersion> Y8EM . 1% 505548 [ WR SRR SO IRAS 4%
H, iz X 5605 $<VersionFromFile> . SOiFF $<VersionFromFile> RFERIAME, WMUAE MK
P AR A S S H0E s

A ATHELSALRF?
RS AR T A E XS HUE, AERENAEZ S, s e E i BRI R HomiEE L EFD .
AT A AR
EEESHA I SR
Category Name Displayname Default Description
TC General Generate Generate TwinCAT C+ |TRUE Generate a TwinCAT C++

+ Project project. If unset, only code
artifacts will be generated
which can get used to generate
C++ projects later [P 51].
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Category Name Displayname Default Description
FullPath TwinCAT C++ Project Full path to the generated
Path VCXPROJ file (e. g. ”C:
\Temp\MyGeneratedProject. vexpr
0j”)
LowestCompatib |Lowest compatible $<TwinCAT:Vers |The lowest TwinCAT build
leTcBuild TwinCAT version ion:BUILD> number the generated C++
(build number) project and its modules and
POUs are to be compatible
with.
ClassFactoryNa |Class factory name |$<Project:Name |[Name of the generated C++—
me > Project, Name of the TcCOM
classfactory and tmx—file name
ProductName Product name $<ModuleGenera |Product name, used e.g. for
tor:ProductId> |the module driver description
$<ModuleGenera |and the module TMC description
tor:Version:MA |[P_ 78
JOR. MINOR>
Copyright Copyright notice Copyright Copyright notice of the
$<VendorName> |generated module driver file
$<LocalDateTim|[P 78
e:%Y>
Description Driver description |TwinCAT Driver description [P 78]
executable
file,
generated by
TwinCAT
$<ModuleGenera
tor:ProductlId>
VendorName Vendor name TE140x Module |[Module vendor name, used as
Vendor the company name of the
generated executables in the
repository [P 40] and the
major module group as shown in
the TwinCAT XAE module dialog
[ 10].
VersionSrc Version source file |[$<LatestTMFile |[Path to an existing TMC, TML
> or XML file containing the
previous version value
[» 57].
IncrementVersi |[Version part for Revision The part of the version number
on increment that is to be incremented
[» 57].
DrvFileVersion |Driver file version |$<{VersionFromF |[Executable file version and
ile> library version. [P 57]
DrvProductVers |Driver product $<DrvFileVersi |Product version [P 57]
ion version on>
CodeGenPlaceho [Code generation Define custom placeholders
lders placeholders
UseDataExchang |Load 0 Manually set
eModules DataExchangeModules DataExchangeModule dependency
(currently no need to set
manually)
MaxVisibleArra [Maximum number of 200U Specifies the maximum number
yElements visible array of array elements to be
elements displayed in the TwinCAT XAE.
In the TwinCAT XAE, larger
TE1400 fAS:  2.1.0 93
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Category Name

Displayname

Default

Description

arrays cannot get expanded and
linked to by its individual
items

CreateUniqueEn
uml temNames

Create unique item
names for
enumeration types

Create unique item names for
enumeration types

DataTypeTmcFil
es

Data type import
TMC files

TMC file(s) containing
additional type definitions
for code generation

TC Build PreferToolArch

itectureX64

Prefer X64 build
tools

TRUE

Prefer X64 compiler and
linker. Useful for complex
source files, where X86 tools
may run out of heap space

Verbosity

Codegeneration and
build verbosity

Normal

Verbosity level of code
generation and build output
messages. Silent and Detailed
are other possible values.

Publish

Run the publish
step after project
generation

TRUE

Start the build procedure
after code generation for all
selected platforms. The
generated module binaries and
module descpription files will
get copied to the “publish
folder”. Published modules are
automatically located by the
XAE and can get instantiated
in all TwinCAT 3 projects. If
unset, the module generation
process will be stopped after
code generation. To
instantiate in a TwinCAT3
project, the generated C++
project needs to be inserted
and built from.

PublishPlatfor
mtoolset

Platform Toolset

Auto

Choose Platform Toolset to
build binaries

PublishConfigu
ration

Build configuration

Release

Build configuration to build
binaries.

PublishTcRTx86

TwinCAT RT (x86)

TRUE

Publish binaries for platform
"TwinCAT RT (x86).’

PublishTcRTx64

TwinCAT RT (x64)

TRUE

Publish binaries for platform
" TwinCAT RT (x64).°

PublishTc0Sx64

TwinCAT 0S (x64)

TRUE

Publish binaries for platform
"TwinCAT 0S (x64)” (e.g.
TwinCAT/BSD)

ForceRebuildFo
rPublish

Always rebuild all
source files on
publish

FALSE

Always rebuild all source
files on publish

SignTwinCatCer
tName

Certificate name
for TwinCAT signing

Certificate name for TwinCAT
signing with OEM Certificate
level 2. [» 13]

TmxInstall

Install TMX

TRUE

Install all generated TwinCAT
Objects on local XAE (fill
local Engineering Repository

[»_40D).

94
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category
description file

$<Name>. libcat
. xml

Category Name Displayname Default Description

TmxArchive TMX Archive Name of an optional archive
containing all files required
to use the generated TwinCAT
Objects on another TwinCAT
development system. [P 55]

MsBuildPublish |[MsBuild publish Set additional MsBuild publish

Properties properties properties

MsBuildProjPro |MsBuild project Set additional MsBuild project

perties properties properties

PreCodeGenerat |[Pre code generation The defined MATLAB® function

ionCallbackFcn [callback function is called before code
generation [P 101].

PostCodeGenera |Post code The defined MATLAB® function

tionCallbackFc |generation callback is called after code

n function generation [P 101].

PostPublishCal |Post publish The defined MATLAB® function

IbackFcn callback function is called after publish
> 101].

TC PLC library|LibCatPath PLC library $<ProjectDir>\ |Path to the PLC library

category description file

LibraryCategor [PLC library $<VendorName> |Define PLC library category
ies categories hierarchy. Default only one
hierarchy level = vendor. List
separated with | possible:
MainCategory> |
{SubCategoryl>|--
GeneratePlcLib |Generate a PLC FALSE Generate a PLC library with
rary library POUs. [P 123] Define
containing POUs with parameter
TcComWrapperFb and
PlcFb>General >Generate.
InstallPlcLibr |Install the FALSE Install the generated PLC
ary generated PLC library for use in the local
library TwinCAT XAE/PLC [»_ 123]
PlcTypePrefixe |Type Prefixes Define custom type prefixes
S
PlcVarPrefixes |Variable Prefixes "PVOID=p \| Define custom variable
BOOL=b \/| prefixes
BOOL32=b \|
DATE=d \|
TIME OF DATE=t
d \| TIME=t \|
LTIME=t \|
GUID=n
TC License OemlId ID of OEM ID of OEM. Required for OEM
Licence checks [P 76]
OemLicenses IDs of OEM Licenses IDs of OEM Licenses. Multiple
IDs may be inserted as a comma
separated list. “{GUID},
{GUID}” [»_ 76]
TC TcCom Generate Generate TcCOM TRUE Generate a TcCOM module class
General Module (TwinCAT for the model.
Module Class)
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Category

Name

Displayname

Default

Description

OnlineChange

Online change
support

FALSE

Allow to switch between
different TcCOM module
versions without switching
TwinCAT runtime to config mode

[»_61].

ModuleProperti
es

TMC Properties

Additional properties added to
the module description in the
TMC file: Namel=Valuel |
Name2=Value2]|. .

GroupName

GroupName

TE140x\ |
Simulink
Modules

Minor module group name in the
TwinCAT XAE module dialog

GroupDisplayNa
me

GroupDisplayName

$<GroupName>

Minor module group description
in the TwinCAT XAE module
dialog

Grouplcon

Grouplcon

$<TE140x:Icon>

Optional module group icon in
the TwinCAT XAE module dialog

ModuleIcon

Modulelcon

$<TE140x:Icon>

Optional module icon in the
TwinCAT XAE module dialog

InitExceptionH
andling

Floating point

exception handling

during
initialization

CallerExceptio
ns

Configures how to throw,
suppress or handle floating
point exceptions during
initialization [P 137]

UpdateExceptio
nHandling

Floating point

exception handling

during update

CallerExceptio
ns

Configures how to throw,
suppress or handle floating
point exceptions during cyclic
execution [P 137]

AdditionallIncl
udeFiles

Additional include

files

Additional files required to
be included after rtwtypes.h

TC TcCom
License

OemLicenses

IDs of OEM License

$<Project:0emL
icenses>

IDs of OEM Licenses. Multiple
IDs may be inserted as a comma
separated list. “{GUID},
{GUID}” [»_ 76]

TC TcCom
Wrapper

TcComWrapperFb

TcCom Wrapper FB

FALSE

Generate a PLC Functionblock
simplifying the interaction

between a PLC and an instance
of the generated TcCOM module

126

TcComWrapperFb
Properties

TcCom Wrapper FB
properties

FALSE

Generate properties for
accessible data in the
referenced TcCOM object

126

TcComWrapperFb
PropertyMonito
ring

TcCom Wrapper FB

property monitoring

NoMonitoring

NoMonitoring: Online values of
properties are not monitored
in the PLC online view,
CyclicUpdate: Update property
values in the PLC online view
cyclically, ExecutionUpdate:
Update property values in the
PLC online view when the
propertyv getter or setter is
called [P 126]

TC TcCom
Additional
settings

ModuleCaller

Default module
caller

CyclicTask

CyclicTask: Call module via
TwinCAT Task. Module: Cal
module from another TwinCAT
module (see e.g. TcCOM-
Wrapper—FB).

JRA
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Category Name Displayname Default Description
CallerVerifica |[Verify caller Default Verify the caller context to
tion prevent concurrent execution
of the model code and
corresponding DataArea
mappings. Skip verification to
reduce the execution time.
StepSizeAdapta [Default StepSize RequireMatchin |Configure how to handle
tion adaptation mode gTaskCycleTime |differences between the
default model step size(s) and
the cycle time of the assigned
task (s).
ExecutionSeque |[Default execution UpdateBeforeOu |Configure the execution order
nce sequence tputMapping of input mapping, model code
execution and output mapping.
ExecuteModelCo |[Execute model code |TRUE Start cyclic execution of the
de after startup model code after startup by
default. If FALSE, Module
Parameter Execute needs to be
set to TRUE to start execution
of code.
BlockDiagramEx |Export BlockDiagram |TRUE Export graphical block diagram
port information for monitoring and
optional debugging on the
generated TwinCAT module in
TwinCAT XAE [»  111]
ResolveMaskedS |[Resolve Masked FALSE Resolve masked subsystems in
ubsystems Subsystems the block diagram
ExtendSignalRe |Extended resolution |FALSE Intensified search for
solution of signals in block assignments of variables and
diagram block diagram signals (blue
signals). This option
increases the build time
[» 150
BlockDiagramVa |Access to AssignToParent |Variables from a block within
riableAccess |VariableGroup not an unresolved subsystem are
referenced by any either assigned to the next
block higher visible block or hidden
in the block diagram.
BlockDiagramDe |Export BlockDiagram |TRUE Export additional information
bugInfoExport |debug info required to debug the module
using the block diagram
I» 115
TC TcCom ExecutionInfoO |Create FALSE Create additional output
Interfaces utput ExecutionlInfo DataAreas containing execution
output and exception information
I»_137].
MonitorExecuti [Monitor execution FALSE Calculate and expose the
onTime time execution time of the module
as an ADS variable for
monitoring purposes.
InputDataAcces |Input: Data Access |Input Defines how the input
S Destination variables are exposed in
DataArea TwinCAT [»  63]
InputCreateSym |Input: Create ADS TRUE Create ADS symbol information
bols Symbols for the input variables
> 63
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Category Name Displayname Default Description
InputInitValue |Input: Initial FALSE Create module parameters for
S values the input variables to allow
definition of initial values
> 63
InputPropertie |Input: TMC Additional properties added to
S Properties the Input symbol description
in the TMC file. [P 86]
OutputDataAcce |Output: Data Access |Output Source |Defines how the output
SS DataArea variables are exposed in
TwinCAT [»_ 63].
OutputCreateSy |Output: Create ADS |TRUE Create ADS symbol information
mbols Symbols for the output variables
> 63].
OutputProperti |[Output: TMC Additional properties added to
es Properties the Output symbol description
in the TMC file. [P 86]
ParametersData |Parameters: Data Internal Defines how the model
Access Access DataArea parameter variables are
exposed in TwinCAT [P 63]
ParametersCrea |Parameters: Create |TRUE Create ADS symbol information
teSymbols ADS Symbols for the model parameter
variables [P 63]
ParametersInit |Parameters: Initial |TRUE Create module parameters for
Values values the model parameter variables
to allow definition of initial
values [P 63].
ParametersProp [Parameters: TMC Additional properties added to
erties Properties the Parameters symbol
description in the TMC file
[» 86
BlockIoDataAcc |BlockIO: Data Internal Defines how the BlockIO
ess Access DataArea variables are exposed in
TwinCAT [P 63]
BlockIoCreateS |BlockIO: Create ADS |TRUE Create ADS symbol information
ymbols Symbols for the BlockIO variables
> 63].
BlockIoPropert |BlockIO: TMC Additional properties added to
ies Properties the BlockIO symbol description
in the TMC file. [P 86]
ContStateDataA [ContState: Data Internal Defines how the continuous
ccess Access DataArea state variables are in TwinCAT
[» 63
ContStateCreat |ContState: Create TRUE Create ADS symbol information
eSymbols ADS Symbols for the continuous state
variables [P 63]
ContStatePrope |[ContState: TMC Additional properties added to
rties Properties the ContState symbol
description in the TMC file
[» 86
DWorkDataAcces |DWork: Data Access |Internal Defines how the DWork
S DataArea variables are exposed in
TwinCAT [»_ 63]
DWorkCreateSym [DWork: Create ADS TRUE Create ADS symbol information
bols Symbols for the DWork variables
> 63].
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Category Name Displayname Default Description
DWorkPropertie |[DWork: TMC Additional properties added to
S Properties the DWork symbol description
in the TMC file. [P 86]
DataStoreDataA [DataStore: Data None Defines how the DataStore
ccess Access variables are exposed in
TwinCAT [»_ 63]
DataStoreCreat |DataStore: Create TRUE Create ADS symbol information
eSymbols ADS Symbols for the DataStore variables
> 63].
DataStoreReadO |DataStore: Read FALSE Restrict ADS access to be read
nly Only only for the DataStore
variables [P 63]
DataStorePrope |DataStore: TMC Additional properties added to
rties Properties the DataStore symbol
description in the TMC file
I» 86
SymbolProperti |[Additional TMC Additional properties added to
es Symbol Properties specific symbol descriptions
in the TMC file. [P_ 86]
VariableSymbol [Mapping between Identical Defines the TwinCAT symbol
Mapping variable names and names for the generated C/C++
ADS symbol names variables. ’Identical’ : Symbol
name equals variable name,
’Classic’ : Use symbol names
known from TE1400 Release
1.2.x.x [P 63]
TC TcCom ExtModeRtAllow [Allow RealTime FALSE Allow to start and stop model
External Mode |ExecutionComma |execution commands code execution via External
nds via External Mode Mode [P 134
ExtModeRtWaitF |[Wait for RealTime FALSE Wait for External Mode
orStart execution start [»_134] connection before
command via starting model code execution.
External Mode
ExtModeRtAllow [Allow to change FALSE Allow to change parameter
ForParameterCh |parameters via online values via External
ange External Mode Mode [P 134
TC PlcFb Generate Generate TwinCAT TRUE Generate a PLC-FB for the
General PLC Function Block model [P 130
InitExceptionH |[Floating point CallerExceptio |Configures how to throw,
andling exception handling |ns suppress, or handle floating
during point exceptions during
initialization initialization [P 137]
UpdateExceptio |Floating point CallerExceptio |Configures how to throw,
nHandling exception handling |ns suppress, or handle floating
during update point exceptions during cyclic
execution [P 137]
TC PlcFb OemLicenses IDs of OEM License |$<Project:OemL |IDs of OEM Licenses. Multiple
License icenses> IDs may be inserted as a comma
seperated list. ”{GUID},
{GUID}” [»_ 76]
TC PlcFb MonitorExecuti [Monitor FALSE Calculate and expose the
Additional onTime ExecutionTime execution times of TwinCAT
settings modules as an ADS variable for
monitoring purposes.
PlcFb- InputAttribute |Input variables: Additional attributes added to
>Interface S PLC Attributes the PLC FB Input variables
OutputAttribut |Output variables: Additional attributes added to
es PLC Attributes the PLC FB Input variables
TE1400 fAS:  2.1.0 99
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Category Name Displayname Default Description
TC PlcFb ExtModeRtAllow [Allow RealTime FALSE Allow to start and stop model
External Mode |ExecutionComma |execution commands code execution via External
nds via External Mode Mode [P 134].
ExtModeRtWaitF |[Wait for RealTime FALSE Wait for External Mode
orStart execution start connection before starting
command via model code execution [P 134]
External Mode
ExtModeRtAllow [Allow to change FALSE Allow to change parameter
ForParameterCh |parameters via online values via External
ange External Mode Mode [P 134].
HAsPLE (BEHRAERER) GALRF
ZAH R SRR T B ARHL/ T E TR E 2
Placeholder name Description

ModuleGenerator : ProductName

Product name of the module generator

ModuleGenerator:Version

Version of the module generator

TwinCAT:Version

Version of local TwinCAT installation

UsablePlatformToolsets

Available and supported platform toolsets

LocalDateTime:Format

Actual local time as string where Format must
be defined like the format string for
std::put_time (e.g. ~%Y-%m—%d )

UtcDateTime:Format

Actual UTC time as string where Format must be
defined like the format string for
std::put_time (e.g. ~%Y—%m—%d )

EnvironmentVarName Any environment variable defined for the
system, the current user or the current process
(MATLAB").

i H B SRR

ZAH ) AR R I E AT R E 2

Placeholder name Description

Project:Name Name of the project file (without directory and
extension)

Project:Dir Project file directory

Project:Ext Project file extension

Project:Path Full project file path

Project:Guid Project GUID

Project:LibraryID LibraryID of the generated repository driver

Project:VendorName Company name part of the LibraryID

Project:DriverName Driver name part of the LibraryID

Project:DrvFileVersion Version part of the LibraryID

Project:LatestTMFile Path to an existing corresponding TML or TMC
file with the highest library version
(searching project directory and repository)

Project:LatestTMFile:Repository Path to an existing corresponding TML or TMC
file with the highest library version
(searching only repository)

Project:LatestTMFile:ProjectDir Path to an existing corresponding TML or TMC
file with the highest library version
(searching only project directory)

Project:VersionFromFile Version read from file defined by “VersionSrc”

B E 5624 (TeCoM 1 PLC FB)

100 AR :
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Placeholder name

Description

Module :Name

Name of the TcCom module or PLC FB

Module:ClsId

Class ID of the TcCom module (TcCom only)

Module:ContextCount

Number of task contexts

Module:ClassName

Name of the TcCom module

Module:CppClassFileName

Name of the corresponding .h and .cpp files

Module :ModelName

Name of the corresponding Simulink Model
(TE1400 only)

Module:MFileName

Name of the corresponding M-File (TE1401 only)

Module:FileFilterName

Visual Studio project filter name

3.7.14  fEREEARE

AT =P R 1B 1 R 2

o AVBGA BOHT IR BB BRIy Crr AR A 1519 B A
o« AREAERERIEERE: By Crr AR A [0 B8 L
© RAGEEIERE: ARERF SR G+ BUH R B R

FELE AR N PTG EE (1) MATLAB® R 44 AR DT 18 F

Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC License
TC TcCom General
TC TcCom License

TC TcCom Interface
TC TcCom External Mode
TC PicFb General

TC TcCom Additional setti....

TC PlcFb Additional settin. ..

& Configuration Parameters: SimpleTempCtrl/Configuration (Active) - O x
Solver Prefer X64 build tools

Codegeneration and build verbosity: Normal
Run the publish step after project generation
Platform Toolset: Auto -
Build configuration: Release -
TwinCAT RT (x86)
TwinCAT RT (x64)
TwinCAT OS (x64)
TwinCAT UM (x86)
TwinCAT UM (x64)
Always rebuild all source files on publish
Certificate name for TwinCAT signing:
Install TMX
TMX Archive:
MsBuild publish properties:
MsBuild project properties:
Generate a VisualStudio Solution file: No hd
Pre code generation callback function:
Post code generation callback function:

Post publish callback function: MyCallback

OK Cancel Help Apply

MATLAB® pR%0#4 ProjectExporter X ZAE N EHSEfLid:

function MyCallback (obj)

return

TE1400
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O G R PR T 1R R O TIC L

ProjectExporter with properties:

ProjectGenerator: [1xl TwinCAT.ModuleGenerator.ProjectGenerator]
Configuration: [1x1 TwinCAT.ModuleGenerator.ProjectExportConfig]
Project: [1x1 TwinCAT.ModuleGenerator.Project]

State: [1x1 struct]

ClassExporters: {[1lxl TwinCAT.ModuleGenerator.Simulink.ModelExporter] }
AdditionalExports: [1x1 containers.Map]

@ MATLAB® I RFIAAS
1 B LN 2T AR 7R : TwinCAT. ModuleGenerator. Samples. Start (' Callbacks’)

3.8  FEEE TwinCAT HHINH

5[] Target for Simulink® GIZEM) TcCOM FITHEEIRTIAE TwinCAT XAE " ICg%fHi .

TEARAT TwinCAT XAE FR&0 FAFH e —ZIRZEFHMH TwinCAT XAE 3.1.4024.7 KE @A, k%
MATLAB®. SE%ER Visual Studio %, FEINEWUMEH AR TwinCAT 4aididxf SR SO, HFE
Engineering Repository XfFREHIZ|FTIEN TR HRIA . L4 TwinCAT objects [P_ 40]. GHZALREE
SO S ZER

%TwinCATInstal IDir%\3. 1\Repository\<TE140x Module Vendor>\<ModelName>\<Version>\.

3.8.1 i TcCOM iR

FE TwinCAT HEHN TcCOM
1. FT7F TwinCAT (TwinCAT XAE EY Visual Studio FFEEHH) TwinCAT) -
2. SEHIAL—ANET TeCOM X% o

m File  Edit View Git Project Build Debug Test Analyze Tools  Exte

-o|B-e g 0 - O - | Release - TwinCATRT(x64) - P Attach.

g & |H 3 w, (8 |':J & | SimpleTempContrPrej =  <Leocal>

Solution Explorer
@i -2 a|p-

Search Selution Explorer (Ctrl+ )

3] Solution 'SimpleTernpContrProj' (1 of 1 project)
4 H] SimpleTempContrProj

4 | svsTEM
[# License
b @ Real-Time
& Tasks
=iz Routes

![n Type System

[] TeCOM Objects |,
MOTION 1 Add Mew Item... Ins
PLC *3 Add Existing Itern... Shift+Alt+4A
SAFETY Add Mew Folder...
fod € - Reload System TMC Fi
ANALYTICS eload System 1les...
P 170 Paste Ctrl+V

3. RPN R .
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Insert TcCom Object

Search: | Marne: |Dbiect1 [SimnpleT emplCtl) | I oK I
Tupe: -- Beckhoff Automation GmbH | Cancel |
=-{28| TE140% Module Yendar
=& TE140% . <
B Simuiink Modules Eiptr 2
-- SimpleTempCl [Module, 0.0.0.2]

| Inzert [nstance. .. |

| Feload |

File: | C:ATwinCATAI 1VRepositoryh TE 1402 Maodule Vendor'\SimpleTempClrI'\D.D.D.2‘\SimpleTerr|

4. B EAESS .

SimpleTernpContrPro) & X
= . 7
© Ot "n| Y e & | ﬁEI Task  Online Parameter {Onling)  Add Symbols

Search Selution Explorer (Ctrl+d) P~
e

3] Solution 'SimpleTernpContrProj' (1 of 1 project)

4 ;i SimpleTernpContrPraj B Auto start
d ﬂ SYSTEM [J Auto Priotity Management
[ License Priority: 1 =
b @ Real-Time =
I 5
) & ne C— ECp
B Task2 Start tick {modulo): [I=
£fz Routes [ Separate input update
2a Type Syster!ﬂ Pre ticks: o E|
4 [H@] TeCOM Objects
b Object (SimpleTempCtrl) [1Waming by exceeding

5. FEIEIMES B TcCOM SEH,
VEE R, ARSI E WA Simulink® B9 SampleTime C(MbAbA 5 ms) AT

smpleTempContier = [

= . -
OO0 G < | Y e @ | > EI Object Context Parameter (Init) Parameter (Online) Data Area  Intefaces  Block Diagram
Search Solution Explorer (Ctrl+a) P~ Context
0 : 0 Contextd (5 b
5] Solution 'SimpleTernpContrProj' (1 of 1 project) | G me) |
] ;i SimpleTempContrProj Depend On: |Manual Config V|
4 ﬂ SYSTEM [ Need Call From Sync Mapping
= Li
B License Data freas: Interfaces:
b @ Real-Time
p % Tasks [0 "Simple TempCtr_LI ™
[#]1 'Simple TempCtr_Y"
(B Task2 [+]2 "Simple TempCtr_B"
== Routes [+]3 'Simple TempCtri_X' -
![: Type System Data Pointer: Inteface Pointer:

4 [ TeCOM Objects
2 Object] (SimpleTernpCtrl)
MOTION
PLC
SAFETY Result:

E Cr+

EANAL‘FI'ICS 0 Task Marne
=) 0 | + | Contextl (5 ms)

03000011 '1/0 Idle Task'

6. WUGECHE .
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M File Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help Search (Ctrl+Q)

o8B @ 0 - O - Release - TwinCATRT(x64) ~ P Attach.. - b B3 | [& -

;... « (& |":'J w | SimpleTempContrProj - I<Loca|> - I;

smpletempConirro; » >

Object Context Parameter {Init} Parameter {Online) Data Area  Intefaces  Block Diagram
This module is for non commercial use only!
Object] (SimpleTempCtrl)

Solution Explorer

@8 - a| s

Search Selution Explorer (Ctrl+ ) P~

T3] Solution 'SimpleTernpContrProj' (1 of 1 project)

¥oqoo]  Ja10jdxg 1MEg

4 ni SimpleTempCentrProj
4 SYSTEM
ﬂ . HeaterPower
A License =T
I @ Real-Time
4 B Tasks
El Task 2 FeedbackTemp
=T= Routes
[ 1L TwinCAT Target for MATLABY Simulink
=l Type Sygtem Sample model "TetSmplTempCtrl_minimal™
4 [E TcCOM Objects Subjects:
b Object1 (SimpleTempCtrl) - Basics
MOTION
ol pic
IS »
3.8.1.1 BRI S B
H_ . S 3 )
WRRE—A TcCOM 24, FERPLEET-R ] IR EIS %2
Object Corrtextl Parameter (init) | Parameter (Onling) |Data Area Imerfaces
Object] (TempContr_Stateflow)
Heaterand Fan control (cl d loop trol)
B e n & ¢
Erer ¢ L# e=-13.3 100 | 0
Setpt Shrghnar e S o P I S
s Yesteractivation
HeaterPwmScaling
HeaterActivation
Tatpant=0 _ Switch
{setpaint=_. Monitaring
CB 13 Signals
tor
- 159 current=15.5
TemB (EmpScaingAnaFiEr
Mux opE i W
-100%-0 A= | I =
o | © Fanktivation
Userand Error control o anFwmScaling
- ~ Fanéﬂﬁittiz:tiun
Automatichode=F ALSE

ChangeMode

ST ManualHeaterAcitvation_percent=0
StartStop
TanualF anAcitvation_percent=0
Error FIHFan FALSE
FALSE EnableFan

@ FALZE
Error_PWMHeater
- FALSE  ncberesier

FALSE Stopped -

Error_TempMeaasurement Status

ControlStateMachine

Online

" ATE “Z ¥ (WIRE1E) 7 (Parameter (Init)) . “Z% (f£4) 7 (Parameter (Online)) A1 “HER]”
(Block Diagram) HE&EFEMELZE. £ Data Area T, AJLAFE RO EIEH) DataArea M HENSE (ALK
FFHERA , (HAGEN XAE F3) 5 S0 B i F41{HE .

ik S WA tESE: Uik TcCOM ¥dlE [»_ 671 [ fift TcCOM b %dE vy i) Jr ik,

BB, BaE. ALENTEE
SHTUA AR FPRE /et € LR
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BB EMREAEREESRNSHE (F Sinulink® Ti%E) o BT 0] 5 S A8 i 2 R A o
Gk, tme) o, BIFEHRZEHEIR

BBMEAAEIE TwinCAT THSCAF, FFSABERSEE] . HaEE Hbn RS LAMNKAE, I OBk

SR B AR

RALAWRGE LR T TeCOM L, AR HAELME. NSRS Ui S8dE. & LiE

IBAT IR YA B AGZ AR
RERTLMEIELME, A nT DR e AR . KT BRI S 2 NSRBI B AR

RSB S Kt

TC Tc

Com ¥2M % B 4

T IRREBR SISl BUEBRAA LT R .

& Configuration Parameters: ComplexSarmpleEver/Configuration (Active) - O Ed
Solver «| Create Executioninfo output
Data Import/Export Monitor execution time
Math and Data Types
» Diagnostics Input: Data Access: | Input Destination DataArea d
Hardware Implementation [#] Input: Create ADS Symbols
Model Referencing
) « | Input. Inihal values
Simulation Target
¥ Code Generation Oufput: Data Access: Output Source DataArea -
Optimization [¥] Output: Create ADS Symbols
Report
Parameters: Data Access: Internal DataArea -
Comments
|dentifiers «| Parameters: Create ADS Symbols
Custom Code +| Parameters: Initial values
Interface
TC General BlocklO: Data Access: |Standard DataArea v
TC Build [#] BlocklO: Create ADS Symbols
TC PLC Library ContState: Data Access: | Internal DataArea =
TC License
TC TcCom General +| ContState: Create ADS Symbaols
TC TcCom License DWork: Data Access: Internal DataArea -
TC T =
C TcCom Wrapper 7] DWork: Create ADS Symbols
TC TcCom Additional setti
TC TcCom Interface DataStore: Data Access: None -
TC TcCom External Mode #| DataStore: Create ADS Symbols
TC PlcFb General
DataStore: Read Only
TC PlcFb Additional settings
TC PIcFb External Mode Mapping between variable names and ADS symbol names: |ldentical -
Use onginal Simulink input and output names for input and output DataArea
OK || cancel || Help || Apply
ETIXEEER TcCOM BH:
o FAIZH ModelName> P HIZEFIME O NS E, KN “S8. ¥I4G{E” (Parameters: Initial

i

Values) A . WA E: Q3R E N i/ ZH K4 (Reusable function) , MW LATERI/EN

DataArea HIRRTIZHL,

KERSHANTTHSH
Simulink Coder™ MM ZHERINFE RN “HEL” « XEWEMFHN ZNAET /N, RIS AEEZETT
AR TR, (HiEE R A DA ST AR IS AT I s s B AT
FRLE > BN =407/7% (Optimization > Default parameter behavior) FHIEEZ4

(Configuration Parameter)

.

“Ari”  (Tunable) , ,

o SRFER AT AR IS AT I R A HEAT 25

TE1400

WA 2.1.0
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* BlockIO fEJybr#fE DataArea BI%:, PIIAE TcCOM MIGAEMAG Rl W, JEaliEid DataPointer 4%,

e JBH “f# ExecutionInfo #iH” (Create ExecutionInfo output) , FMAEH— AR
DataArea, A& SLHIHATE R .

s EFTH DataArea J3H “B ADS 55”7 (Create ADS Symbols) , [EIHFILLMEIE ADS 455 4 FRij7 )
DataArea FIFTEZH,

s MFREMT “%N: ¥IEAE” (Input: Initial Values) , R A4 N Gl @b 25 .
AREEXRTUE, HZ LEEX , N
B I FTRKSHRE

BRSHAITE “SH8 (WIR{E) 7 (Parameter (Init)) Wik, XEESHCALRA MR, HKAEAE
JiIEA L . £ Config M THUREZEN TeCOM I, ANEIRIELAE.

TwinCAT Project14 =B

Object Context Parameter(Init) Parameter (Online) DataArea Interfaces Block Diagram

Name [‘Jalue :J cs [Type PTCID
ModuleCaller CyclicTask ~iv TcMgSdkModuleCaller  0x00000002
StepSizeAdaptation RequireMatchingTaskCycleTime LI [v TcMgSdk.StepSizeAdapta... 0x00000004
ExecutionSequence UpdateBeforeQutputMapping ﬂ [v TcMgSdk ExecutionSeque...  0x00000005
Execute TRUE =l oo 0x00000006
- TempCtrl_U 2 0x80000000
FeedbackTemp 5 INT
- TempCtrl_P [v 0x84000000
Kp 53.0 LREAL
.Tn 200.0 LREAL
sawtooth_rep_seq_y[0] 0.0 LREAL
sawtooth_rep_seq_y[1] 60.0 LREAL
Ply_max 60.0 LREAL
Ply_min 0.0 LREAL
InternalSetpoint_Value 37.0 LREAL
scale_Gain 01 LREAL
Untegrator_IC 0.0 LREAL
.Constant_Value 0.1 LREAL
LookUpTable1_bp01Data[0] 0.0 LREAL
LookUpTable1_bp01Data[1] 0.1 LREAL

[] Show Oniine Values []Show Hidden Parameter | ExpandAl | | CollapseAll |

5E R BNME

JBEMATAE “S80 (WIRME) 7 (Parameter (Init)) = “AEIE]” (Block Diagram) HEII-RHiXE (WL
TETD o A, WEEBISEAIR A7 (Value) F b #2825 H I AEUE . LLXAh 7 i B HIE
HAj A RETE XAE I H SCHFH . “BOERcE” (Activate Configuration) R EH GRS
HD s xR 4.

ModuleCaller. StepSizeAdaption BY, ExecutionSequence Z5V% B ANBEAEMHLZATI ES, HAEE X NESD)
. Execute FFH BRI H BRI St ] 7R 4L T 24

FELESHE

R TeCOM BT A, WAl LA F B /RFELRME (Show Online Values) SKREZRSZGIN MY . n/EH{E
(Value) FIHfIN—NHE, MHLBCATS(E. WUR B REHARMBIEE, “BE” (Value) 5 “7E
%7 (Online) Z A MEMFBREARLGIFC. TRITAESUS, WRIARTEHHE, [SH < TR”
(Download) IHEEFE Hbr RGP E TR WER, XASESHRRG LLBIKEBIME. ik, BOEE
WG HAR ARG RS ATECE . FIRE, ARV ¢ B (Upload) K 4Ri{ELE W B NI H H K EIE.
B, FEG AN R EIE 207, BATH REPIESA AN, S NRAES: il Tecom #dis [»_ 67].
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TwinCAT Project14 * A X
Object Context Parameter(Init) Parameter (Online) DataArea Interfaces Block Diagram
| Name Value Online lcs [Type PTCID
ModuleCaller CyclicTask * | CyclicTask v TeMgSdkMod... 0x000...
StepSizeAdaptation RequireMatchingTaskCycleTime L]RequireMatchin... [¥  TcMoSdkStep... 0x000..
ExecutionSequence UpdateBeforeOutputMapping L]UpdateBeforeO... |7 TcMgSdk.Exec... 0x000...
Execute TRUE =l rue [ BooL 0x000...
- TempCtrl_U - - v 0x800...
[FeedbackTemp 5 5 INT
& Download = = [ OxB40..
£, Upload 99.0 53.0 LREAL
.Tn Copy To.. 200.0 200.0 LREAL
SaWTH 0.0 0.0 LREAL
sawtooth_rep_seq_y[1] 60.0 60.0 LREAL
Ply_max 60.0 60.0 LREAL
Pl_y_min 0.0 0.0 LREAL
InternalSetpoint_Value 37.0 370 LREAL
scale_Gain 01 01 LREAL
Integrator_IC 0.0 0.0 LREAL
.Constant_Value 01 01 LREAL
LookUpTable1_bp01Data[0] 0.0 0.0 LREAL
LookUpTablel_bp01Data[1]
[_]Show Hidden Parameter | Expand All | Collapse All

AEMEE T RS E

A THERTZE  “<root>” ) I, TwinCAT 3 HEEIH A2 Bon 28GR (FHAMD NG S8. i
RAET ARG CLig - NIhaesk, WA BREsIh e Z 4.

FEMER T, AT DL 5 NAE LA DAL S 25U B .

TwinCAT Project14 -Ex
Object Conlext Parameler(Initj Parameter (Online) DataArea Interfaces Block Diagram
- SR | Oojecs (Temoct) e
Bus Creator F 2 2
FeedbackTemp e Helter control A | ExecutionTimes (ExecutionTime: ({PreCyclicUpdate={CpuTime=0: TotalTime=0} A
¢ Heateron InitExceptionHanding CallerExceptions (CallerExcaptions) v
Internal Setpoint Ei 3 - - ModuleCaller CyclicTask (CyclicTask)
Monihrin:‘:\:]nals , m o L - TRUE serbn Simulation Time 85.405)
Muzc Setpoint SkippedExecutionCount (0]
Pl 2 TaskCydeTimeNs 5000000 (5000000)
G- PWM - I TaskOid 33620000 (33620000)
scale T 1 Monitoring TaskPort 350 (350)
Scope Bus Signals TaskPriority 1)
Sum @_.% fpior TaskSortOrder o)
FeeabackTenb o E » TempCiil B ({BusCreator={setpoint=37: curent=0}; current=(
scale Mux Scope ~ T (<050 Tn-=200; sawtooth_rep_seq_y=[0. 60
Constant Value 0@
TwinCAT Target for MATLAB/ Simulink Integrator Ic 0(0]
Soniy e Temect” IntemalSetpoint Value  37(37)
_ BusObiects Kp 50 (50)
~Testpaints > LookUpTablel bp01Data  [0.0.1)((0.0.1])
- External Mode Pl y max 60 (60)
Pl v min o
» sawiooth rep seq y [0. 60] ([0. 60])
scale Gain 0.1(0.1)
Tn 200 (200)
» TempCtd U {FeedbackTemp=0} ({FeedbackTemp=0})
> TempCtl X ({integrator_CSTATE=0})
> TempCtd Y ({HeaterOn=TRUE: Reserved0=0x0, Reserve
Tracel evelMax info (tinfo)
L i C; (C:
~ Output v
TempCtrl_P
s upValue (O [Prep
Online

WHE T A RIS, B E R ST D BTG, A SN, thr] LUK
AT . R T M, ZER PGB TSR . ERITE RS, TR EE ARG T
DAPE T 9% 51 3 e 35 20K T8 (B B B AR 2R EE A2 JR B
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TwinCAT Project14 Al = ¢
Object Context Parameter (Inif) Parameter (Online) DataArea Intedaces Block Diagram
Objects (TempCtrl) Bl
,,,,,,,,,,,, — Heater control ~ < Block identification
» Identifier <51> *
37 I + Name PI
Intemal —(l-s_'f'm 9 A . T f=_X Path TempCtr/P1
Setpoint | Mame Value Singlelnstance False
i~Kp 51 -
L e o Type SubSystem
ke = ~ ContStates
|Gt o Integrator CSTATE (0
[ Tn 200 *~ Output
D "Eb 05 ' T'—-|m —| ARW (FALSE)
FeedbackTemb
scale M Sco 1 (0)
o pe
Integrator o
TwinCAT Target for MATLAES Simulink P (1898)
s-m.i-umnd-i “TempCir® Saturation (60)
- Basics Sum (1898)
e Switch (0
- External Mode ~ Parameters
Integrator 1C 0o
Kp (TempCtd P.Kp) 52(52)[51]
Kp (TempCtd P.Kp) 52(52) [51]
Pl y max 60 (60)
Pl y min 0o
w Tn (TempCtd P.Tn) 200 (200)
Tn (TempCtd P.T) 200
Symbol Value B n n) 200)
52 (52) [51] :
E
+
[ % Kp (TempCtrl_P.Kp)
StartupValue (OnlineValue) [PreparedValue]
Online i |

AT CUE AR A U XIS S 50803, AR B e . 3RBI U S5, R R A M R &k
FEIRHL, 6] g BOIEAT . AR RS RS R RS B PR CREOA TempCtrl P.Kp) I, N4 @R
ADS HbAE(E S . AEBHSEAI, RS ADS HUbk(E SR H 28T .

b Ta-n'lpcm P {Kp-E?. Tr=200: sawlonm_rap_saq_y-[ﬂ, 60 F
Constant Value 0.1{00)
Integrator IC oo
Internal int Value 373N
T - 5 ]
* LookUpTablel bp01Data TempCtrl_P Kp
Fl y max i -
Pl ¥y min L -
> sawtooth rep seq y Default value: 50

scale Gain Startup value: |57
Tn
Prepared
> TempCd U P s 0O

» TempCtd X Online value: 55

» TempCird Y
TracelLevelMax tlinfio (tinfo)
UpdateExceptionHandling CallerExceptions (CallerExceptions)

] LR RN S . i, GEFE QModelName> P Z544, BIAL & Fra A S RN LK, FFAE AL IESR 7] T3
k. plan, ARG EIME (Startup Values) £ HIL—A B RICRE, AIEMESEMMTG YAl fELE R E
NIRBME, B AT LUK R s 5 R O BOAE

tooth_rep_seq_y=[0. 60]; PI_y_max=60; _J) ~|

» Ten-oClrI u TempCtrl_P

7 TempCtd X Type:  P_TempCtlT

» TempCtd Y ) - -
Tracol evelMax Default value:  {Kp=50;
UpdateExceptionHandling Startup velue: [Kp=57, ===

= 0|_||p::=wr Prepared {Kp=55: Irweude@n.lt \‘?h.l&
nBI-ISC - Online value:  {Kp=55; In_sert online value

T P Display »

Slnrlup\d'aI:e (OnlineValue) [PreparedValue]

5 DataArea XX H

Joykimid XAE B DataArea. Rﬁ%ﬁiﬂ DataArea KA GEZ WG] , FEHEWH DataArea wJ LAl FHWR
Lo BRI, 1S AL E ; » 63].
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Wit CS FIn LA E &7 N1% DataArea ‘ERK ADS FF5 48k, H AT UigmtE CS. anifjs A CS, WwRAfdE A
HArvas, BlanH TR ADS 5Pl LaSEERERIE . wREEH oS, MHAEEETI4H (Index
Group) FMIZEG|MMIZ (Index Offset) KVj DataArea MIEHE. RIIHRLLBIMXTHR ID GES N "% "ik
W), RZlMmFEEoRiE “CD/oeER “FlH.

TwinCAT Project14 - A x

Object Context Parameter (Init) Parameter (Onlineg) Data Area  Interfaces Block Diagram

[ areano Name Type Size [_, CD / Elements

+ 0(0) TempCtri_U InputDst 2 [ [~ 15symbols

+11(0) TempCtri_Y OutputSrc 24 IF [ 2symbols

+ 21(0) TempCtri_B Standard 120 v [~ 15symbols

+ 3(0) TempCtri_X Internal 8 [ [ 1Symbols

- 4(0) TempCtri_P Internal 9% v [~ 10symbols
Kp LREAL 80 (Offs: 0.0) [ 0xB4000000
Tn LREAL 80 (Offs: 8.0) [
sawtooth_rep_seq_y matrix_2_real T 16.0 (Offs: 16.0) [ 0x84000010
Pl_y_max LREAL 8.0(Offs: 32.0) v 0xB4000020
Pl_y_min LREAL 8.0 (Offs: 40.0) [ 0xB4000028
InternalSetpoint_Value LREAL 8.0 (Offs: 48.0) [ 0x84000030
scale_Gain LREAL 8.0 (Offs 56.0) [ 0xB4000038
Integrator_IC LREAL 80 (Offs: 64.0) [ 0x84000040
Constant_Value LREAL 8.0 (Offs: 72.0) [ 0xB4000048
LookUpTable1_bp01Data matrix_2_real _T 16.0 (Offs: 80.0) [ 0xB4000050

+ 5(0) Executioninfo QOutputSrc 240 |_ |_ 4 Symbols

HXKYE DataAreas X HMEZEL, 1ES WEEXT TcCOM X GEHR IV AL [ 63 FliEsSiE: il
TcCOM %38 [» 671 .

3.8.1.2 LML KSR E

1 F—Th G A HiE, TeCOM FI92al LLE TwinCAT HiE{TS%0k, BEE T UMME Simulink® 91 HIZ%,

WRTE TwinCAT fRWRTEH@EH T 24 TcCOM s8], RS2 SR ph S0l 5 T AFEAS R IR T, dnZE s
LR =AM, A07E Simulink® F{F RO B3 (Code interface packaging) #H.

Tl A 240779 (Default parameter behavior) WE NLI (Optimization) FHJA/IH (Tunable) .
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@ Configuration Parameters: TetSrmplTempCtrl/Configuration (Active) - O x
Solver Software environment =

Data Import/Export
Math and Data Types
» Diagnostics Shared code placement: Auto | -
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation

Code replacement library: MNone | -

Support non-finite numbers

Code interface

Optimization Code interface packaging: |Reusable function - ||Multi-instance code error diagnostic: |Error | -
Report
Comments Data exchange interface
Identifi -

eniiers Array layout: Column-major | -
Custom Code
Interface External functions compatibility for row-major code generation: error -
TC General Generate C AP for:
TC Build
TC PLC Library [] signals [] parameters [] states [] root-level 11O

TC TeCom General
TC TeCom Additional setti...
TC TeCom Interface External mode configuration
TC TeCom External Mode
TC PlcFb General
TC PlcFb Additional settings MEX-file arguments

[] Static memory allocation

[ ] External mode

Transport layer ads * | MEX-file name: TcExtModeClient

Deep learning

Target library: Mone -

OK Cancel Help Apply

v TR SRR EA RS

L KBS HERN “TEHKE” (Reusable function) . XiEEFEHIR TwinCatGrt. tic HHIERINE.

2. 7E TwinCAT HAIEZ A TcCOM SLf.

3. fESH (Wigatk) T, ¥ <ModelName> P _Sharing ZHELE NE X (define) #iZ¥ & (inherit) . & X
fes€ T4 Cinherit) B EMIFTA MNBSLEIKISHAL.

= HAERE — A & X (define) [SEH,

v’ R A] DL A 2 R B S 4.

1. S EN “Cr+ K7,

2. 1E TwinCAT HAIEZ S TcCOM SLf.

= K4 ModelName> P Sharing Z¥(. FASZHI#ESA] LM E S5,

v TEB R — L.

1. BSHEE N “An]ZERKE” (Nonreusable function) .

= WRELE TwinCAT FFAIE T 2N TcCOM SEF, DR RS iR v 5 RIS U B — 2 45HRE R .
= —/N TcCOM SE & 75 Al L2 Rsefifk, AT LAM TC3 BlockDiagram FFF& Hi.
2. Nib, EEIAMPSEVERE. 78 “Thegtbril” (Block Identification) T, AJLAIEZ|ISEL

“Singlelnstance” .

= “False” RN ZREHIML. FIL, “True” Fom—ALHl.
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v Block identification A
|dentifier <Root: E
Mame Tt Smpl TempCtr

T4 o | T, [~3d
|—N = =
Singlelnstance False
T &

v DataArea: TctSmplTempCii_U

Feedback Temp 0
+ DataArea: TctSmpl TempCir_Y
HeaterOn MNAA
Monitoring Signals MAA
+ Intemal signals
Feedback Temp_Out1 0
v  Medule identification
ModuleBuildInfo MAA
* Module parameters
Accesslock State TCOM_STATE_OQF
Execute TRUE
StepSizeAdaptation Require Matching TaskCycle Time
*  Monitoring
Initialized FALSE
v  Others
ExecutionCnt MNAA
FpExceptionsForlnit CallerExceptions
FpExceptionsForlpdate CallerExceptions
ModuleCaller Cyclic Task
Simulation Time MNAA
TaskCycle TimeNs 0
TaskOid 0
TaskPort 0
Task Priority 0
TaskSortOnder 0
Tet Smpl TempCtd_P {Kp=50; Tn=200} v
Singlelnstance

e WEWMEMT PLC TyRedepfi

1 RIS 133 (Code Interface Packaging) WIvBEXTTAEH TcCOM AMEERA PLC ThgedE A AH R
e

e ITHSHRERN
1 £ MATLAB® tf, FIIFZ92f7mMH): TwinCAT. ModuleGenerator. Samples. Start (Multi Instance’)

3.8.1.3 £ TwinCAT T {&FHHIER

3.8.1.3.1 Simulink®-TcCOM

WSS TwinCAT Target for Simulink® % T TwinCAT object, FEFEIFEHFSH THEE, M Simulink”
LI (R HE B ] DAY A $2 44 7R7E TwinCAT XAE H,

3.8.1.3.1.1 fHHIEHE

TEM MATLAB® 8¢ Simulink® A TcCOM fBRR), mIXfHER S H B THCE. RS FHSHhEE, Wl
TwinCAT FFRIES PR HesEEI ) “HER]”  (Block Diagram) &I R FIHER .

R TRIERE . RN R SRR, RTLANIYE TeCOM BRI Z RGN, BESHME, SnfE SHEIFR]
1 A B A

PREEG T RE

Pt Thee
Space i TR HE IR T B 24 1 K1
Backspace PIH3F— AN E i E %
ESC DI 3] — AN S 1 2 )
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BECKHOFF

Pk ke
CTRL + “+” J‘j-ij(
CTRL + “-” EN
F5 HERR A
(IS R4 — > st — > o+ iflas - > FH o+ il
#% (System— > Real-Time —> C++ Debugger —> Enable C++
Debugger) )
FFCERTRE:
Fit to view
100 %
Foom +
foom -

Hide online values

Disable debugging

Provide exception data

Save block diagram to image

3.8.1.3.1.2

BNET I E

RS M8 H A BT IR UE AN SRR . HE EIR AR LU I T :

FEAE I B~ 5 5 M 4R

HE B R AR A 1 P R 5 5 B ER IR T, I, DRSS sl BT Rt 30 A P P 2 R DX o

Cbject] (TempContr_Stabefiow)

Heater and Fan conirol (closed loop conirol)

ﬂ CE}——4 L] r¥|
30000 Ty 100
Extarnal PotiScalirgandFiter Sin N I 0100 |
Setpoint IO Caniroler selpcant EFTTM
100 B A tivation
t Sealing
<A Huber Activabior
sefpaini=7 3 244 B | Swilch
-
s Signals
S, | ] current - 24581 1
Feadack el e [%
I i Ll
A0 2b3 |
' o U'F s cirvation
_______________ USEr B EFOOE SO oo Fariermcaing
FanAcivalion
Sowch
- O Autnmatickode-TRUE
o ManusHesber A fvmbon_perceris
StortSiop TRUE
Manualf snacihvation_percerts0
s
Error_PPAFan FALSE o
TRUE Enatref ar
F
jo:s, ALSE
Error_Prddneatsr
o TRE  EnabisHealer
e, ED
Error_Temphesturement - or Adomalic  cpop e
Controlstel shnchins
TEAE B b ) 4 FH 45k

112
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LA, MEE AT ME R

Object] (TempContr_Statefiow)

2 iates A ctrvation

m FALSE

Error_PVibeater

FALSE .

Error_Temphdeasur

FEHE v S s AE 3
R F B 1 AR AR SR DL S T
KHAEH

b 1

&

R B DR 72 i A AE B J2 TR ) 1 e T T

(RN A Al

1 EREEEELE v 16571 B oR/E RIS 55 #EScope View Professional (TE1300) ¥FA[HE. TwinCAT XAE
AR FEEE Scope View Professional #FHATIE.

fF Simulink® SVZRHEE T 6 @/EAEE O, ST E SE 2 HESRE/EREE Oh.
EE*E‘JVFH@%@DE‘%$‘H&@M%O AT EVEAHE M, EEAE TwinCAT Measurement I H 143 #r(E
.

7E TwinCAT 3 Scope HE~{sS MLk
WRAREEREES, TRELE TwinCAT Measurement I H [fhZH P FHi, MY ESSUnEZihd .,

4 TwinCAT Measurement Project]
4 E YT Scope Project
wi DataPool
4 YT Chart

Ml Trigger

7F TwinCAT 3 Scope HRIMES

3.8.1.3.1.3  EEFHERSEHKE

NS TcCOM SEBIEIT SRR E, W ERAER TS HE O . Mo, B LMEH “BikR” , iZRnE
R ML T sidr & o A RSB Z A7 ESEAR X ) -
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((ﬁ%” N “Eﬁ” N (‘E&” %D ((ﬁﬁ.”
FEHE ] 2 1) T a5 S b i] ARSI AR 2R (i -
. %M{E%ﬁﬁgiﬁii‘iﬁ*%%ﬁﬁo EANTE AR BAR S, BEAE S BT SR IR A7

* TwinCAT JRZNIEIRSLHIIG, BENEMEAF/E TwinCAT ITH S I R 4R BB S o

N REBR IR SE AT LE Simulink” BEBRAIRE . IXHE, BBt a] RS AMEA Y Z KL H S
2, TR AR B A AR . RS S A S S BRI E, POVENe A SES A
W e i

A AR AR R G LR3I, AR IELRME. SR BRp i 28l . LrTLIEseT
I IR B O A . AAERXAEOL T, U8 B R AN R 7B BB IR RSN .
RV AIEZAE, #rT DR E EE . e TR S AME, TR — S AR, IR 4

SETNAE,  IXEEDR s AEME R 7 (ARG o A 103 A I B 24 R T (R BONFE LA I/ LR AT

SRCIAE, B MR

EE TSR E
H S BB AEAE ] rh T3 T HE R

=
|

;ED Cortroller

Wk e d OO HE, S AR, Hh SR S

control)
FIC Contraoller iw_ -
=+ s * Hame Yalue —
- == ~N 100
- Upper Saturati {100 uR
PID Controller = Lowser Saturat =100
= Coakstant alu 1
- Darvative 1 »
* |nteqral 200 -
— E » Prapartional 50 Hezd
etpaint=0 M estponic " - Fiter InitialCon 1
i B Wi [mteqgrator . Init EI
Bu= » Clamping
=20

Crimr I:Iampmq :I FALSE
Sn:u:upe L ! I

Py i'L T ) 1':'|3

UR T T AN, AT DO I BLT A A R ML«

CTRL + Enter HERE L
SHIFT + Enter &= N EFAILLEN
Enter W E TEE

B o 1 B AR BAT LT D g

b ¢

KA
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N

e T 1 OR$R 72 i A RE B 2 4 e T

£ RTHE B Z R B DT IPIRES

I
& H R/ MEEI bR
3.8.1.3. 1.4 ik

B LAyl AR MATLAB®/Simulink® GJEE) TcCOM M4, i/t TwinCAT T H B4k 28 4y
IR EAT A .

HE P A B

WIRAEA AL TcCOM AR S THER], WAERE A DLEIRTE TwinCAT ARG, R T /A MR e s oot
TR Ak, HERER] Microsoft Visual Studio g%, ZiH2$ @i TwinCAT A im0 5
TwinCAT Runtime . %M “IHX” O TH C+ #7 Pk R A4 .

TEAE B N AT R I A $ 2%

o LHERGHUIAE TcCOM FEERLE) C/C++ JRARAY, H Visual Studio i#ZSAZNRENSHR TS . BEALE I
T, MRS ARG LTI REGEE RS R e, @ LUEEE Visual
Studio TiHHEME TwinCAT C++ EE/KRILEUAHICH C/C++ JFfCHE . 0 <ModelName>. vexproj frT
M xR, EZS I

o ZARHAZIE A R (Debug) MEE AR . EACRDAE G B RN, 1EAEKRMECE (publish
configuration) RHIXIBIEFFIEER (Debug) B E. M TwinCAT ) C++ HBo RATELLES, 405 HE
WHZE Cr+ WA S0 C/CH AR m “il” =5,

o FEARMBARGE R, WIE Te W (Tc Advanced) FHIZBE BT B HEHMER (Export block
diagram) FISHMEERIEIREE (Export block diagram debug information) &I,

o 0 HRFIR, FE TwinCAT TiH A, w8 R 28 0.

FEME I i BT A

L KR ER R S] TwinCAT Runtime 5, JAEH IEA T 0K 70 Bo 2o e B i B, JFRLRITE R oR . 5
gﬁﬁﬁig%ﬁgﬂ%ﬁﬁﬁ, PMELE N — AT AH K D e B AR S 45 L4 AT o s R S A AT ST A
Wﬁﬁ‘ ‘u:» : Jéu:n:

© Kt WisiR)EH

o At WRCEM. N RPIUTIZIIRERT, T IREAT

o PRI R WA . RS 45 AT

o PR A Wisfilk (SEEMED , ERERGIAF L.
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2. X.

Dd MatlabSample (Debugging) - Microsoft Visual Studio CJ Y | QuickLaunch (Ctrl+Q) P - B x
File Edit View Project Build Debug TwinCAT PLC Team Tools Test Scope Analyze Window Help
D-e% IR Y] §-ie-o0|E-n-AEE|XTa]D-

;| [1] CX-12418C - Suspend ~ Thread: | [-2046531816] Simulation - ¥ Stack Frame: | CTempContr_Sta:TempContr_Stateflow_c -| _

Obiject | Cortest | Parameter (Int) | Paramster (Oniing) | Data Area | Interfaces  Block Diagram

Search Solution Explorer O - il | 4| - [EBCONEESISEHGNIDE ~ — Heater control (closed loop control) - 4] | =] >
afg] Selution 'MatlabSample’ g‘i: Creator 4 Block identification  ~
4 5]l MatiabSample ldertifier  <Root>
4 [ svSTEM & 1 Name  TempCortr_Ste
External .
¥ License Setpoint Tilter and scaling == St Path TempCortr_Stz
@ Real-Time onn_PWWFan Cortroller Type oot
b B Tasks onn_PWNHester " ‘ ?;a?mi:g; (FALSE
onn_TempMeasure on
giz Routes pis P setpoint=0 H.“ Buton2  FALSE (FALSE
4 [T TcCOM Object e 1 Manitoring conn_PW FALSE (FALSE
4 [ Object1 (T ableFan Bus Slgnals PW FALSE (FALSE
EnableHeater Cregtar conn. | {
b L Input Eemal Selpaint s e aren=19 ;j_@ —E conn_Ter FALSE (FALSE
> Output FeadbackTemp filter and scaling’ Safuratic EdemalSe 0(0)
& Object2 (Cc fiter and scaling M Scope Feedback 0(139)
MOTION iter and scaling1 4 DataArsa: Output

Cooler  (19660)
EnablsFar (TRUE)

leater

lonitoring Sigrals
SAFETY M o EnableHe: (TRUE)
E Ct++ L User and Error control Heaieri  (0)
. Buo PID Controller i
" D Saturation &+ Montering ({setpoirt=0; ¢
e evices Saturtion | status (Automatic)
b @’ Mappings - Scaling Extemal Mode
- Scalingl Button FALSE ExtModeP {ConnectionTin

BdModeS ({TcTaretVen

B-.munz FALSE P BdModsS ({incomingPkt!
.  &an~ | Name

4 » ] 3

vV v e

4

Debug: Break inside this object

Call Stack
Neme
© TempContr_Sta.sys!CTempContr_Sta:TempContr_Stateflow_output() Line 234

TempConts Sta.sysICTempContr Steirt enODEUpdsteContinuousStates(ssSolverinfo_tz

Ca\lﬁtatk Breakpoints Command Window Immediate Window Dutput

4 »
Solution Ex...

Team Explor... [EUEH Locals Watch 1

2. HEMEE (i, MRE C++ AUBBD AR i T AR h R E]:

b‘ MatlabSample (Debugging) - Microsoft Visual Studio ) Y | QuickLaunch (Ctrl+Q) P - O x
File Edit View Project Build Debug TwinCAT PLC Team Tools Test Scope Analyze Window Help
B-BBo. pumo|u36Ga B @-i0 -0 F-O-2E#XPa|2-C | »atch. - .

rocess: | [1] CX-12418C - Suspend ~ Thread: |[-2046531816] Simulation - ¥ Stack Frame: | CTempContr_Sta:TempContr_Stateflow_c ~| _ & &

Solution Explorer MatlabSample & X

. m
(] ‘ T Object | Context | Parameter (int) | Parameter {Online) | Data Area | Interfaces  Block Diagram
Search Solution Explorer 0 ~
afa] Solution 'MatlabSample' ™ & Heater control (closed loop control) o | | = 3
. Abs
Pl a"i&at\abiamp\e Bs Crostor 4 Block identification =~
4 SYSTEM ] Idertifier <Root>
¥ License M::z -]'3_" ’; Name  TempContr_Si
@ Real-Time Chart E:f:g,‘:{ Titer and sealing E %::‘bﬁwmm Saied Path  TempContr_Si
b [ Tasks wconn_PWWFan = g;e oot
o= Routes conn_PWiHester Rosson: tiene ° };A.L;)E‘l(FALS
on
4 [T TcCOM Object conn_TempMeasure s#iooir|| Code section: Buton? FALSE (FALS
4 |E Object] (Te -~ Cooler Fie:  TempContr_Stateflow cp conn_PV FALSE (FALS
b Input - EnableFan Method: CTempContr_Sta Temanntr Stateflow_output PV FALSE (FALS
b Output EnableHeater Lines:  233.235 conn.|
Outpu . Bitemal Setpoint Fecdbemel Conent=199 Code:  233: m_BlockIo.e = m_BlockiO.scale - G [~ conn_Te FALSE (FALS
[ Object2 (Cq - Feedback Temp filterand scaling! 234: m_BlockIO.scale_e; rafion BdtemalS 0 (0}
235:
MOTION fiter and sealing Feedbact 0{159)
» [ rc - fiter and scaling1 Involved blocks: /e S (Nt
SAFETY - Heater <Root>/Sum Cooler  (19660)
B S e
= o gILE?Cam . - User and Error control Heater | (0)
|- rolier -
% Devices Soudtion & Montteriny ({setpoint=0; «
b &% Mappings ... Saturation 1 status  (Automatic)
- Seaing 4 Extenal Mode
Sealing bt FALSE > :moje!{ﬂc;n;em;nvnv
. Scope e 3 lods! ({TcTargetVe
Letmhie - ,,Eﬂ FALSE T ~ | Name
4 » ] »
Debug: Break inside this object
Call Stack
Name
© TempContr_Sta.sysICTempContr_Sta:TempContr_Stateflow_output() Line 234
7 5 TempContr_Sta.sys!CTempContr_Sta:rt ErtODEUpdatECuntlnunusStatEsLssSulvEr\nfu te .
Solution Ex.. T Autos [FEEETATE PO &:cokpoints Command Window  Immediate Window  Output

O IR A AT, R, NIRRT S B A — MR, B

J&Z Cr+ AU —1TF . IXEWE Z A Thaen] LS A — W7
AEFBOLEHE A B B oR R AR

b, B AE I A R W o th ]

PG BISME DL
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2. x. xxxx. x MPL IR

WHAE TcCOM FRER AL AR B, Bl iR DA,

N EAE R R A A R R s . Ak, TeCOM A5

Beah 25 /2 LR ESR, JF HAAE TwinCAT WH R C+ Hikas O o EREIKSE (TRERE AL
HERER S ECH W AU T e — D Ihae e, HER ot & R 1 B S8R 1
DRk, DIRERAARULLEEIR, ThREHA B DU AR -

i, WArRefER W A4S

M MatlabSample - Microsoft Visual Studio

File Edit View Project Build Debug TwinCAT

PLC Team Tools Test Scope Analyze Window Help

iM-ER o de-o|lB-m-a e d YD | b attach. -
iy BB 2 N O 6T | [cx-12218¢ ~| - ¢ |unbenannt1 Bk
Solution Explarer - 1 x

@ o-- @ &=
Search Solution Explorer (Ctrl+ ) o~

afg] Solution 'MatlabSample' (1 project)
4 sl] MatlabSample
4 [l SvSTEM
% License
@ Real-Time
b B Tasks
=l Routes
4 [{§] TcCOM Objects
4 Object] (TempContr_Sta)
3 Input
b [ Output
a Object? (ContrSysPT2)
3 Input
b [ Output
MOTION
PLC

SAFETY

-

S

1]
=
[s)

4§’ Mappings
“8 Object2 (ContrSysPT2) - O

conn_Temp

- Cooler

EnableFan

- EnableHeat

Extemal Se

- FeedbackT

fitter and se

- fitter and s¢

Heater

- Monitaring *

T

- PID Control

Saturation

- Saturation 1

Scaling

- Scaling1

Scope

- status

Sum

- Switch

-

Qutput

SWNGWY ClassVi.. Propert.. TeamE..

Ready

L3 ¥  QuickLaunch (Ctrl+Q) Pl -

-| [TwincaT RT (x26)

| & = | -

External o

Setpoint filter and scaling

PID
Controller

[ |
-
%{setpoinl:o:‘ ‘H.

= ’

Feedback‘rerﬁ%a current=19.9

filterand scalingl

User and Error control

Bus Signals
Cregtar

Mus

T RBARG A AT FHTAERH

gﬁiﬁ%%*&ﬁﬁﬂﬁﬁ@ﬁOHﬁﬁﬁiﬁﬁ,*Eﬁﬂﬁﬁ,ﬁ%ﬂuﬁﬁﬂ¢%ﬁﬁﬁ$%&

N, RARRN BN FEIRGE R,

] » | Show output from: | Debug
Output [[Eid]

SR HEE T R The bk, BARIRIEINT

v RSN E B AR A B I AT PR A ARG S (Te B4 (Tc Advanced) F4ufidas st & o LI
SHEREREE (Export block diagram debug information) ) .

Block identification =
Identifier <Roat>
Name  TempCortr_Si
Path TempContr_St
Type root
DataArea: Input
Button1 FALSE (FALS
Button2 FALSE (FALS
conn_PV FALSE (FALS
conn_PV FALSE (FALS
conn_Te FALSE (FALS
Extemals 0 (0)
Feedbacl 0 (199)
DataArea: Output
Cooler  (19660)
EnableFz (TRUE)}
EnableHe (TRUE)
Heater i (0)

Moniterin {lsetpoint=0;
status {Automatic)
Extemnal Mode

> ExdMede {ConnectionTi

ExdMode ({TcTargetVe
EdMode. ({lncomingPle
Intemal signals

h

B RESCAFRIEARRD IR —AT . FEVFZ AL T, %5 BT T4

TE1400
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3. MAERR B R spid 2% HIRER E P (Provide exception data) :
[J ¥ | QuickLlaunch (Cid+Q) P - B x

ﬂ MatlabSample - Microsoft Visual Studio
File Edit View Project Build Debug TwinCAT PLC Team Tools Test Scope Anayze Window Help

Release

e-o|B-o-LHE| XF|D-C -] p Atach. - .

=] [TwinCAT RT (64

-l e

3 ‘ P -:“ |CX—12413C '| B ‘Unbanannﬂ 'H 3] ‘ =

Solution Explarer A B all MatlabSample = X
Gﬂ o - Eﬂl - Object | Context | Parameter (int) | Parameter {Onling) | Data Area | Interfaces | Block Diagram
Search Solution Explorer (Ctrl+ () P~

Li:ll

afg] Solution 'MatlzbSample' (1 project) Heater control (closed loop control)

Block identification  +

Coniroller

_.H {setpoint=0; Maritoring
Bus Signals
Cregtor

4 3

Online

Output

Show output fro
eI Eror List

DT C s Vi, Propert.. TeamE..

Ready

4. AEFTIFHONTRHE R, GRS B P S AR SO AT 9 5«

4 gl MatlabSample
4 [l svsTEM —
% License I o+ =3
@ Real-Time Setmoint Titer and sealing S¢m =5
b B Tasks
Six Routes -conn_P\ .
4 [E] TeCOM Objects cann_Te Teipoin
4 [ Object! (TempContr_Sta) ~Cooler
b nout -EnableF:
s I ey E—
Extemal ¢l current=19.9
b [ Object2 (ContrSysPT2) il FeeabackTeny’ \fron et
MOTION iter and
b PLC fiter and Fit to view
SAFETY ~Heater
fd -Monitorr 100 %
. o Muox R Zoom +
2, Devices ;‘a?u;r: Zoom -
b &* Mappings . :
m. Mapping Saturatio Hide online values
Sealing
~Scaling Disable debugging
~Scope Provide exception data
status
~Sum Save block diagram to image
~Swach g conn PWMFan

p1= K

Identfier <Root>

Mame  TempCortr_St
Path TempCoritr_Sti
Type root
DataArea: Input
Button1 FALSE (FALSE
Button2 FALSE (FALSE
conn_PW FALSE (FALSE
conn_PW FALSE (FALSE
conn_Ter FALSE (FALSE
ExtemalS: 0 (0)
Feedback 0 (199)
DataArea: Output
Cooler  {13660)
EnableFal (TRUE)
EnableHe (TRUE)
Heateri {0}

Monitoring ({setpoint=0; ¢
status (Automatic)
External Mode
ExtModeF {Connection Tir
ExtModeS ({TcTargetVer
BxtMode! ({IncomingPhkt
Intemal signals

Name

Dd MatlabSample - Microsoft Visual Studio
File Edit View Project Build Debug TwinCAT PLC Team Tools Test Scope Analyze Window Help

[0 Y | QuickLaunch (Ctrl+Q) P - B x

| -l

- Heater control (closed loop control)

B-o® |B-o-2d|%d ]2 -] » At - - |Release
w0 e | [exzanac ~| = [Unbenanntt -3 | &
Solution Explorer ~ [ X
f;f'l °- ElTll &= Object | Context | Parameter (init) | Parameter (Online) | Data Area | Intefaces | Block Diagram
Search Solution Explorer (Ctrl+ 1) P~

~| [ TwinCAT RT (x2)
| £

ala] Selution 'MatlabSample’ (1 project)
4 vl MatlabSample

PID
Coniroller

=0 Monitoring
Signals

4 [l svsTEM
# License 7
@ Real-Time S fiterand scaling
b B Tasks
Sfg Routes |
4 TeCOM Objects conn_Temg setpoir|
a Object] (TempContr_Sta) o
3 Input
b [ Output
4 Object2 (ContrSysPT2) Use this dialog to provide the position {source file and line number) of
Input an exception to the block diagram browser., to highliaht the
appropriate blocks
b [ Output
MOTION Source File | TempCortr_Stateflow.cpp
3 pLC
SAFETY Line Number
[ied <+
Pl /0
% Devices
4 &7 Mappings Remove highlighting
#4% Object2 (ContrSysPT2) - O

[
conn PWMFan

1

Online

Output

1 » | Show output fro
Y Ervor List

LMW Class Vi Propert.. Team E..

oid

EETMEL

=

Block identification
Identifier <Root>
Mame  TempContr Si
Path TempContr_S1
Type root
DataArea: Input
Button1 FALSE (FALS
Button2 FALSE (FALS
conn_PY FALSE (FALS
conn_PV FALSE (FALS
conn_Te FALSE (FALS
EdemalS 0 (0}
Fesdbac! 0 (199)
DataArea: Output
Cooler  {19660)
EnableFz (TRUE)
EnableHe (TRUE)
Heater i (0)
Monitorin ({setpoint=0; «
status  (Automatic)
Exemal Mode
ExtMode {ConnectionTi
EdMode ({TcTargetVe
EdMode {{IncomingPlc
Internal signals

Name

118 JRA<: 2.1.0

TE1400



BEGKHOFF 2. x. xxxx. x UL ERRA

5. ST SHIRMI DI RETR A FR ALL (o, DhRe AR & ML AAchs th -

¢ MatlabSample - Microsoft Visual Studio 63 ¥ Quick Launch (Ctrl+Q) P B ox
File Edit View Project Build Debug TwinCAT PLC Team Tools Test Scope Analyze Window Help
iM-aBs.ie-0|B-O- QB8 XA 0|90 -] » Atch. - - [Relesse -] | TwinCAT RT (486) BV EE
e BB 2 O 65| [cmaasc -| <% Unbenanntt -1 = | & e = | = -
Solution Explorer S MatlabSample & %
ﬁ}l o - ﬁ‘_“ o= Object | Context | Parameter {init} | Parameter {Online) | Data Area | Interfaces | Block Diagram
Search Solution Explorer (Ctrl+a) L~
afg] Solution 'MatlabSample' (1 project) Heater control (closed loop control) =15 ‘ = 3
4 4] MatlabSample [ 4 Block identification = |
4 [ SYSTEM Identfier <Root>
1% License B Name  TempCortr_Si
@ Real-Time Se[::,':ﬁl Tilter and scaling = - Fath  TempCortr_Si
b B Tasks conn_PWN Confraller Type  root
5% Routes conn_FWN . DataArea: Input
4 [E] TeCOM Objects conn_Teme = Button! FALSE (FALS
. Object] (TempContr Sta) Cooler H—b{selpm.:g_’w* Button? FALSE (FALS
) Lol EnableFan o s conn_PV FALSE (FALS
3 Input it Cremior conn_PV FALSE (FALS
b I OQutput = Te FALSE (FALS
Extemal S 9 current=199 conn_Te (
4 [B Object? (ContrSy=PT2) Focdoadh T Feedbeck el g Bdemals 0(0)
3 Input fiter and sc Mg Feedbacl 0(199)
b [ Output fitter and sc: DataArea: Output
MOTION Heater Cooler  (19660)
> Bnc e el (TR
) SAFETY Meoe User and Error control
PID Control Heater | (0)
. Saturation » Monitoin (fsetpoirt=0:
“ o Saturation1 status  (Automatic)
“E Devices Sealing . External Mode
4 §* Mappings Scaling1 > BdMode {ConnectionTi
7 Object2 (ContrSysPT2) - O Scape - EdMods {TcTametVe
status BdMode. ({{incomingPk
Sum Intemnal signals
Swich  « :

Output

4 + §§ Show output from: | Debug
ELINOINY Class Vi.. Propert.. TeamE.. SN Eror List

3.8.1.4 TEIBATITFELR BB TcCOM
Hid “TELREN” ThEE, WITEIBAiTH PC EAEIZATHIAZHe TcCOM X%, BT {E1k TwinCAT.
FF TcCOM AELF SR, ES .. Al v 571,

® 7E MATLAB® H¥THw#l
1 LR S5, 78 MATLAB® thiTFF— s fil:

TwinCAT. ModuleGenerator. Samples. Start (' OnlineChange TemperatureController’)

3.8.1.5 ToFile ZHREHRAI MAT SCHHER

EEI LX) Simulink® BEAYFHATECE, DMESE TwinCAT runtime HEL TcCOM X RIIERAEBITHS PC H3CAF
KRG AR MAT 1.

® MEE{TH PC ERBARIR
1 VRS AR AR o

VAT Xf+H&E

KH Simulink® AJHCE:

o (FARABARL > D > MAT CfEHE (Code Generation > Interface > MAT-file logging) /B
VAT SCEH &, 152 W MathWorks® SCAY.,

o BEHARMAR > TC M > MBEIERZHAEIR (Code Generation > TC General > Load
DataExchangeModules) o

WA X S B G T TeCOM X145, FFAEIBATIN R4 L TwinCAT BCE AaE 7 iZxt %, MABis 5%
M4 MathWorks® 85 BB MELRAELE MAT SCHEH,

VAT SCAFGIEEAEZATES PC ISR SH, 1T TwinCAT JEBhHFE T,
To File Thfgik

TE1400 RA: 2.1.0 119
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Simulink” 9P RIECE .

o RIS > O > MAT XfEHE (Code Generation > Interface > MAT-file logging) /&
I MAT SCHFH .

o BEHMRREAR > TC HH > IMBBIERXHAELL (Code Generation > TC General > Load
DataExchangeModules) o

* fEToFile ZhREHR (ToFile Block) "i#g e 5e ik4e, BN C:\Logs\MyLog. mat. G5 R¥gE 4, N
HAE TwinCAT JA3h HFE MO MAT S0

e f£ ToFile ThHEHL (ToFile Block) "ik#¥ThEERS# (Block Parameters) : 775 z(: #4 (Save
format: Array) .
TR XSS BRI T — A TcCOM X%, FRIEIZATH KRG TwinCAT B & S 71206 %, NESTElE K
frE AN — MAT 3.
o MAT SCHFEIZATH SR 7S B8 E, R a8 AT /I S I I TR HE S 1 A S 386 0

o SERR MAT SCHFfOZKEJ775E7E Transition Preop Init. H#UUT. Nk, ATLLKE TcCOM X %820 39144
KA, B TwinCAT Runtime ¥ E NACE A,

A5 H A7k 2 )
TR, BAEAMR ARG LR RIS, DL RIS T PC LA AT B I 4T .

TwinCAT CHEBA#

RERTLMERH TwinCAT SCPF5H A AS (RIS AT IR A2 H B 05K . TwinCAT SCPFS NG T AR E K/ S
i, BT ARG EAR— AT . Fi, REHEE IR RGNAERIR B

© .mat SCPRRYR/N BPRATRH

o omat SCHFRE KRR WU

o AEFHEIE TcCOM BiSH e =E N

o SRR HHE R

BZIXBE SRR b 3613

3.8.1.6 M PLC @R TcCOM

2 LS TcCOM Wrapper FB [b 12615,

3.8.2 ff] PLC

B TcCOM X} %4k, iEn]PAGIEE PLC JE. % PLC EREBHAMFEZRLIIGE

o POU X AEFedi ) The e FB <modelname> 17 Simulink® FEFYfK 523, RIVEACHS BB T FB
. % FB fE Xy f PLC-FB.

o FIIE POU/TcCOM Wrapper B E1EN TcCOM X S35 2510 FB, RIDhRE AR BT FB 1, 1Mz
AMELZE TcCOM SEff, X ULt BEITE N e 4 TcCOM-Wrapper—FB.

T EMR
o fIE PLC TiH:
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DQ] TwinCAT Project21 - Microsoft Visual Studio
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Test Analyze  Win
- H-%-2 o - = | Release = TwinCAT RT (x64) = P Attach.. =

Build 4024.12 (Loaded) ~| < fu M |[B|@ \ @ ||®|%. @8 | TwincAT Projectat - <local> =

Solution Explorer * 0 x
QE-|o-s @ k=

%o Solution TwinCAT Project21’ (1 project)
4 gl TwinCAT Project21

b @l SYSTEM
MOTION

Add New Item...
! 'O Add Existing Item... Shift+Alt+A

Ins

Add Project from Source Control...

m Hide PLC Configuration

o Jn#k PLC FE:

Solution Explorer = 0 x
RE- o-5 8@ k-
slution Explorer (Ctri+ii P~
% Solution TwinCAT Project21’ (1 project)
4 ol TwinCAT Project21
b @l SYSTEM
] MOTION
4 [0 ric
4 O untitled1
4 3] Untitled1 Project
_J External Types

S Te Add library...
2 Td Placeholders...
3 Tg Library repository...
i DUTs Set to Effective Version
=l Set to Always Newest Version
b POUs
 VIsUs

b gh PicTask (PicTask)
O} Untitled1 Instance
(&) SAFETY
H C++
&l AnaLyTIcS

b & o

« BF PLC FEMINE:

TE1400 RA: 2.1.0 121



2. x. xxxx. x M PL A BECKHOFF

Library Manager & +# X

[A R ="Rd ‘ YoRA=l | }.E 2 Add library % Delete library | @ Details 5] Placeholders [fifl Library repasitory
Cearch S e d J- Name Namespace Effective version
B5) Solution TinCAT Projects# {1 project) @ SmpleTempCtrl = SithTEmpClT, 0.0.0.1 (TE140x N.lnduie vendor)  SmpeTempCti  0.0.0.1
Pl J TWinCAT Projectsd & Tc2_Standard = Tc2_Standard, * (Beckhoff Automation GmbH) Tc2_Standard 3.33.0
" ﬂ SYSTEM 4 8 Tc2_System = Tc2_System, * (Beckhoff Automation GmbH) Tc2_System 3.4.24.0
1 License 4“8 Tc3_Module = Tc3_Module, * (Beckhoff Automation GmbH) Tc3_Module 33.21.0
b @ Real-Time
4 [Ba Tasks = =
B PlcTask = [ SimpeTempCtri 0.0.0.1 (TEI40x Moduk Vendor) =] mputsioutputs |Graphical| pocumentation
== Routes * 3 Duts
23 Type System + 2 External Types
B8] TeCOM Objects = O Pous
& MaTIoN = 2 TcCOM Wrapper
4 [ ec + [E] FB_SmpleTempCtr_TcCOM_IntStruct
4 O untitled1 + [B] FB_SimpleTempCtrl
4 23 Untitled1 Project #12 Version
b [ External Types
4 References
2 SimpleTempCtri
3 Tc2_Standard
+J Tc2_System
3 Te3_Module

o SCLINREEE FB <modelname> (PLC-FB [P 130]) FF7E PLC fCHGHfdi .

Solution Explorer inCAT Praject12

- T 1 FROGRAM MATN
@& o] = I ey
Search Solution Explorer (Ctrl+;) P~ 3 fbTempControl : FB_SimpleTempCtrl;
R Solution TwinCAT Project12' (1 project) 4| EBD_VAR
4 ] TwinCAT Project12 :
4[] sYSTEM
¥ License
4 @) Real-Time
[E1 170 Idle Task
4 % Tasks
[Z7 Task2
(&1 PlcTask
=f= Routes
¥m Type System
b [EH TcCOM Objects
MOTION e
P 2 fhTempControl {
Untitled1 FUNCTION_BLOCK FB_SimpleTempCtrl
Untitled1 Project simpletempctrl, 0.0.0.6 {te140x module vendor)
[ External Types VAR_INPUT  SetpointTemp LREAL
4 | References VAR_INFUT  FeedbackTemp LREAL
-3 SimpleTempCtrl VAR_OUTPUT HeaterPower LREAL
0 Tc2_Standard
<3 T2 _System
< Tc3_Module
[J DUTs
[[J GVLs
4 [ POUs
MAIN (PRG)

o w3 fEH TcCOM Wrapper FB [P 126] Ff4F PLC ACHG A {#i -

Solution Explorer Library Manager &

@B - ‘ & | ,,E 2 Add library ¥ Delete library
Search Solution Explorer (Ctrl+i) P - | Name vith a statie oz O
™ Solution T ContTcComWwi 1 =@ Tc2_Standard = Tc2_Standard, * (Beckhoff Automation Gm 4 InitStrStatic : ST_FB TempCtrl TcCOM InitStruct := (noid:= 16€%¥01010010); // OIC
olution TempContTcComWrapper' (1 pre . : .
:a o Tt ; B pper (Tprll = & TC2_System = Tc2_System, * (Beckhoff Automation GmbH] 5| fbTempCtrStatic : m:rem}l;cnli/u;ccom InitStruct (InitStrStatic)
empContTcComWrapper & Inputs : ST_ExtU_TempCtrl_T; // c
+ @l svsTem + @ Tc3_Module = Tc3_Module, * (Beckhoff Automation GmbH) 5 Outputs: ST ExtY TempCtrl T;
¥ License TempCtrl = TempCtrl, * (TE140x Module Vendor) 8 TecomParams : B_Tempctrl_T;
4 %Rea”'me < > bChangeParams : BOOL;
4 Tasks END_VAR
== Routes = & TempCtr| 0.0.0.18 (TE140x Moduie Vendor = | Tnput| <[ » ) -
B2 Type System *+ 2 puts FUNC
i # (2 External Types
Name
b [ Objecti TempCtrl) = 2 Pous 5 gt
[ MoTION =2 TcCOM Wrapper o oar Ne
4 [0 pc * [E] FB_TempCtrl_TcCOM_InitStruct R TR va————
4 O Untitled1 *-[E] FB_TempCtrl 2 fbTempCtrStatic (stTemptrl U := Tnputs, stTempCirl ¥ => Outputs);
4 Untitled1 Project + 2 Version kS
b [J External Types i /s P
= 5 IF bChangeParams THEN
P -4 References i _
b 3 TeComParams.Ep := 2;
3 DUTs 7 fbTempCtrStatic.stTempCtrl P := TcComParams;
d GVLs 8 END_IF
4 [ POUs
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3.8.2.1 SR H %% PLC FE

E PLC ENAR

nffi A PLC FE [»_ 120]Frik, PLC EREEAE IR,

o POU CAFJerb i ThRe FB <modelname> 8% Simulink® BiFYM52%Thae, BRIV CID B(E7ET FB
i, 1% FB 1E F " iyfs PLC-FB,

o FIXCAEIE POU/TcCOM Wrapper BEAEN TcCOM X REBEERH) FB, BIThEE N R HIEAAT FB 1, 1z
ML TcCOM S, X LLdf B33 7E T SCh iy fit TcCOM-Wrapper—FB.

N, RS 2 AR e E B A D e LA R g 2 B R PLC

3.8.2.1.1 BIZEFHEE PLC-FB

SEBEREE > AR > TC PlcFb %3 (Configuration Parameters > Code Generation > TC PlcFb
General) .

LE DAL R AE 2 5 TwinCAT PLC I)5EHE (Generate TwinCAT PLC Function Block) . fEARERCEF, &
IEAER I .

& Configuration Parameters: TempCtrl/Configuration (Active) - O *

Q, generate FB

Solver v | Generate TwinCAT PLC Function Block
Data Import/Export
Math and Data Types
Diagnostics
Hardware Implementation GroupName: $<ProductName=
Model Referencing
Simulation Target
¥ Code Generation

Optimization

Report

Comments

Identifiers

Custom Code

Interface

TC General

TC Build

TC PLC Library

TC License

TC TcCom General

TC TcCom License

TC TcCom Wrapper

TC TcCom Additional setti

TC TcCom Interface

TC TcCom External Mode

TC PicFb General

TC PIcFb Additional settings

Floating point exception handling during initialization: |CallerExceptions -

Floating point exception handling during update: CallerExceptions -

v

OK Cancel Help Apply

HAMBE B K PLC-TB MR SR A, XS B A0S TeCOM A G B4 FFET, 155 WA
> 1371,
3.8.2.1.2 BIEHEE TcCOM-Wrapper-FB

SMERESE > RBEAER > TC TcCom Wrapper (Configuration Parameters > Code Generation > TC
TcCom Wrapper) o

FEMALIES TeCom Wrapper FB RiEHE. (EARAERCE T, ZEEHERPES .
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& Configuration Parameters: SimpleTernpCtrl/Configuration (Active) — O X ‘
Solver = | |#| TcCom Wrapper FB

Data Import/Export
Math and Data Types -
» Diagnostics TcCom Wrapper FB property monitoring: |CyclicUpdate -

[#] TcCom Wrapper FB properties

Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC License
TC TcCom General
TC TcCom License
TC TeCom Wrapper
TC TcCom Additional s
TC TcCom Interface
TC TcCom External M

T DHalC b oo 1

OK | Cancel || Help | Apply

fE&al UAE A EIEHE TeCom Wrapper FB properties FCE ¥ FB ERHRIRSHGIEN BN S WEES

TcCOM Xt REIE T AR [»_ 631, JUHE =4 #7471 (Parameter: Initial values) .
AT DAE AL T it 4aT S FH A2 B Wrapper: B TeCOM Wrapper FB [b_ 126].
Bl

BT HEE Te TeCom #2110 (Te TcCom Interfaces) FHIZZ: #7446 (Parameter: Initial Values) , &7
SHAE R SEAOE BRI « IR “TcCom Wrapper FB ##£”  (TcCom Wrapper FB
properties) &I “TcCom Wrapper FB” o WU 4FERE N “MHIAEH” (CyclicUpdate) , B EIETE
AT B & B R 1A

SRJE AT CAUT TR R 2, 162 W R R

PROGRAM MAIN
VAR

// dynamic instance: create TcCOM from PLC
InitStrDyn : ST FB TempCtrl TcCOM InitStruct InitStruct := (
TaskOid:= 16#02010030, // take TaskOID of PlcTask
eModuleCaller:= ModuleCaller.Module ); // set module caller to "call by module

fbTempCtrDyn : FB TempCtrl TcCOM InitStruct (InitStrDyn) ;

Outputs : ExtY TempCtrl T; // input
Inputs : ExtU TempCtrl T; // output
Parameters : P _TempCtrl T; // parameter

bChange: BOOL;
END VAR

fbTempCtrDyn (TempCtrl U := Inputs, TempCtrl Y => Outputs);

IF bChange THEN

124 fRA: 2.1.0 TE1400



BEGKHOFF 2. x. xxxx. x UL ERRA

Parameters.Kp := 10;
fbTempCtrDyn.TempCtrl P := Parameters;
END IF

& Configuration Parameters: TermpCtrl/Configuration (Active) — O x

Q

Solver ¢| TcCom Wrapper FB
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing visible in configuration level "advanced"
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC License
TC TcCom General
TC TcCom License
TC TcCom Wrapper
TC TcCom Additional setti
TC TcCom Interface
TC TcCom External Mode
TC PlcFb General
TC PicFb Additional settings

+| TcCom Wrapper FB properties

TcCom Wrapper FB property monitoring: NoMonitoring -

OK Cancel Help

E “Eg” IELN, B Liig e kiE/EE (nonitoring attribute) o ZERIAHWLT, WEN LM
7 (No Monitoring) , BIANY B AF{])E .

Simulink® R E R B
ExecutionUpdate {attribute 'monitoring’ := 'variable }
CyclicUpdate {attribute 'monitoring’ := call’}

Wz BV 2L B R PR AT e, B g sk PLC IR BIRds FB AR Al B
© s LB P ARSI,

o AW IR ORIF BoRREE .
£ PLC HIEFRE T HAT ARG

o BATE R NAEEHUTARI LR getter/setter J7VER, A SRR K HEEE . X%
TR FEORB, RAEERDSBEERTAEH.
® TcCOM VWrapper JoTELRE XThEE

W TeCOM B A TELENIhRE, WAL TcCOM-Wrapper—-FB, [EN PLC JEHIERAF TcCOM X%
HIRRAS DA 2GR A ULIE, TAEZEBE 2L TcCOM B EIEARAIEIX — 5.

3.8.2.1.3 EoEf1Z3E PLC &

i B RB AL B ATS

fEnl LLAERRE AR > TC PLC (Code Generation > TC PLC) JEAHTC B AEGIEEK PLC J&E rh/idi FH i) B 28 AR
BT . BRIAEOLT, BEATRRRIEX —Z e Emn (WS SEE AR .
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BECKHOFF

Q

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation

@ Configuration Parameters: SimpleTempCtrl/Configuration (Active)

-

PLC library category description file: | $<Project:Dir=\$<Project:Name= libcat.xml
PLC library categories: |$<VendorName:=

Type Prefixes:
Variable Prefixes: |PVOID=p | BOOL=b | BOOL32=b | DATE=d | TIME_OF_DATE=td | TIME=t | LTIME=t | GUID=n

Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC License v

[] Generate a PLC library
[+] Install the generated PLC library

(o ][ canee ) [ v |

LA B8 7 g A T AN I /5 BT RT 2

ZH PLC JE

W F A, A LA B e ThEE e (PLC-FB [»  123] F1/8¢ TcCOM-Wrapper-FB [»

123]) NAEHTE PLC JE

. ATHLE PLC F i A AIZERTNRER, DAE TwinCAT A ARG L EEMHM A PLC .

B 1:

v IEATDATEESY PLC ZwfEIA—& PC LA Target for Simulink®.
1. 6% PLC FE, JFEIEMM Simulink” Z23E3|AMITR Rgid.

2. N, ELETC PLC JEE (TC PLC Library) Haf$eHH M () 5 EHE

= UG, BHCAE PLC FEn] BLHEEAH TwinCAT XAE A,

B 2:

v BT — TwinCAT XAE R4 EAEH PLC .

L. Bl TMX f784 [»_ 55].

2. B TMX {784 [»_ 55]RHIBIEEREN TwinCAT TR R
3. TEMRIE4ETMX (2R [»_ 551223 PLC FE.

= TwinCAT XAE Al {s FHAZRY HH AL & I R

3.8.2.2 M. TcCOM Wrapper FB

M PLC WHH TcCOM X G B Iy

L. 5] S R

2. BB E PLC xR

= XA A EE AR R PLC FEATHT TeCOM Wrapper MJRgHR.

£ Simulink® FECE TcCOM Wrapper IhREER

WIS EERBESE > REBAER > TC TcCom Hf3E2% (Configuration Parameters > Code Generation > TC
TcCom Wrapper) o fEUtAL#ZEH TcCom Wrapper FB HIEHE. 7EARHERCEH, ZEEMERYIEF . AT UAEH
TcCom Wrapper FB ###: (TcCom Wrapper FB properties) HIEHERDE & 4 Thash b ROBA S50 8 Rk
.

fA:  2.1.0
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Qs
Solver
Data Import/Export
Math and Data Types
Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC License
TC TcCom General
TC TcCom License
TC TcCom Wrapper
TC TcCom Additional setti
TC TcCom Interface
TC TcCom External Mode
TC PlcFb General
TC PicFb Additional settings

L

@ C onfiguration Parameters: TempCtrl/Configuration (Active)

[¢] TcCom Wrapper FB

+| TcCom Wrapper FB properties

TcCom Wrapper FB property monitoring: [NoMonitoring -

visible in configuration level "advanced"

OK Cancel Help

ECEgk” BRERG, B LIIR e EEENE (nonitoring attribute) o ERIMNEHT, WEN “A

7 (No Monitoring) , BPA&BEAT(T)EM: .

Simulink® HHRE R B
ExecutionUpdate {attribute 'monitoring’ := 'variable }
CyclicUpdatef§f 5 g {attribute 'monitoring’ := 'call’}

Wi EtE S EEEELMETP R ER, W EESR PLC JEAHE R FB LRI Y AR EE R .
o TWiE (No Monitoring) : FELMEIFA R REE.
o TEIRTH (Cyclic Update) : B SIS EE.
£ PLC HIEFRE T HATHHINARS .

* PATHEH (Execution Update) : HATEPATAIL P IHHFER getter/setter JikRy, TELMEH A
SHEHREE . XBAEFBORIB, REEHRDEERTAEH.

VEE A 1E S WA A 2% PLC FE [»

fJZ TcCOM Wrapper LhReHSZA

1. % PLC THH.

2. fEB[H (References) FEIMFTTENIE.

12318614 TcCOM-Wrapper—FB.

TE1400
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Library Manager 8 + X
%5 Add library X Delete library 73 Details 5] Placeholders '[fffl Library repository

Mame MNamespace Effective version
“ Tc2_Standard = Tc2_Standard, * (Beckhoff Automation GmbH)  Tc2_Standard  3.3.3.0
“@ Tc2_System = Tc2_System, * (Beckhoff Automation GmbH) Tc2_System 3.4.24.0
‘@ Tc3_Module = Tc3_Module, * (Beckhoff Automation GmbH) Tc3_Module 3.3.21.0
*® TempCtrl = TempCtrl, 0.0.0.7 (TE140x Module Vendor) TempCtrl 0.0.0.7

3 TempCtrl 0.0.0.7 (TE140x Moduk Ven ~ | Inputs/Outputs Graphical Documentation
=1 Duts
2 CalerVerffication
“# Exceptioninfo
“# ExceptionRegisterInfo
“# ExecutionSeguencel
“2 ExtU_TempCtr_T
%+ ExtY_TempCtr T
% FpExcptCtriSet
“2 matrix1x 1Ixdouble
“2 ModuleBuidinfo
“2 ModuleCaller
%2 MonitoringSignakType

FB_TempCtrl_TocCOM_InitStruct
TempCtrl_U TempCtrl_Y

“# ParameterSharingType
“¢ p_TempCrr_T
“# stepSizeAdaptation
“2 ST_FB_TempCtrl_TcCOM_InitStruct]
+ 12 External Types
= 12 Pous
=12 ToCOM Wrapper
+ 2] [FB_TempCtr_TcCOM_InitStruct
+ [E] FB_TempCtrl
+ 3 Version

© 7F Pous/TcCOM Wrapper N, AJCAEF|—AAIEE PLC FscflfbgThgeth, ok, BLE Duts SCAEJetf)
BB

A 1. 5] EASEELEs]

ZINREHRT F T I 2 BT E XAE A QRS f], WndE RS > TcCOM XFH (System > TcCOM Objects)
o WHEERASLE, DAZIAE R B T RE B SL I I FE AL AR AR S B I R 1D, 2 LR A A X 3.
@  ° TcCOM Xt ZsEfAIE M PLC DAAULE R — MES HIE1T.

1 o fE TcCOM XFGsefrr, Witk “S8 (WJ4hH{E) 7 (Parameter (Init)) R ModuleCaller % H
WENHEDE Module) , TIAZEFHIFELS (CyclicTask) .

© FEIXMELLT, TeCOM JT s (1N A7 R GE) FE70 T H 3R A -

fiA 2: W PLC BHATEIZASEAILAGI A

ZINREHIERTH T PLC A2 TcCOM Xt R IHEBEFERIE 4. £ TR, SGaX I As RG], 5 aX s hd
MK E.
Y o WEH PLC 41551 TaskOid 45 5& I FH 350 355 28 1 S2 s AT 2% .
1 o IEWVAE LAY GEIE Tnit Z584) ¥ ModuleCaller W E NLE (Module) .
s FEXFEDLR, TcCOM Frifd I A7K H B 28 N AT o
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2] TempContTcComWrapper - Microsoft Visual Stucio
Fe Edt ject Buld Debug TWnCAT TWnSAFE PIC
g-u-cReyd

aded) - | L@@

Teom Sope Toos Test Amige Wndow Hep
<A 66 - | b Atacha - A occom BEP-E Yy O
-1 7 @2424024211) @R+ 51 Untteat 3 |

cComWrapper (1 project)
Wiapper

Nomespace _ Effecve version v next pazess: parametess as defined in ToCOM-Object -> Farazetel
 Standard, * (Beckholf Atomaton Gbk)  Tc2_Standard 3330 .

X  Modue, * (Beckhoff Alomaton GmbH)  Tc3_Mode 33210
8 TempCi = TempClr * (TE140 Modue Vendor) Tempc 00017

=)
»

=3 7empCut 0.00.17 (TE140.7| Inputs/Outputs Graphical Documentation
FUNCTION_BLOCK FB_TempCtrl_ TcCOM_TnRStruct
Inherited from

+ O ExtemalTypes
@ rous

a - 5 Tecon wrapper o
i anavics IR

N + 8 FB_Tempct

o  MTTHI BT AR A i) BT
1 g%@$ﬂ3@@, WP “AEFETIRHITIFEER " (open image in new tab) , AT EE 47315

PR B RS AT 4E MATLAB® Hhidid iy 4 % 3R HK:

TwinCAT.ModuleGenerator.Samples.Start ('TcComWrapper TemperatureController')

{# M TcCOM Wrapper FB 14t

L FB B, ATLARIAMLS TcCOM ALRSHGHATAZEH, PGS WSk, Uil TcCOM %k
671,

il

BT HEE Tc TeCom Interfaces (Te TcCom ¥2110) FHIZ4: #7446 (Parameter: Initial Values) , &7
SHEGAE N S H A (BT o BE, i “TcCom Wrapper FB 454” (TcCom Wrapper FB
properties) IEIIGIE “TcCom Wrapper FB” . FAptEMiisi &N “PEMTEH” (CyclicUpdate) , A PAE %
MAELLALE b A B R AR 1

RJE T AV MRS EL, 155 ILEL TR

PROGRAM MAIN
VAR

// dynamic instance: create TcCOM from PLC
InitStrDyn : ST_FB TempCtrl TcCOM InitStruct_ InitStruct := (
TaskOid:= 16#02010030, // take TaskOID of PlcTask
eModuleCaller:= ModuleCaller.Module ); // set module caller to "call by module

fbTempCtrDyn : FB TempCtrl TcCOM InitStruct (InitStrDyn);

Outputs : ExtY TempCtrl T; // input
Inputs : ExtU TempCtrl T; // output
Parameters : P_TempCtrl T; // parameter

bChange: BOOL;
END VAR

fbTempCtrDyn (TempCtrl U := Inputs, TempCtrl Y => Outputs);

IF bChange THEN

Parameters.Kp := 10;
fbTempCtrDyn.TempCtrl P := Parameters;
END IF
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f£H ADI #0

B BURANSZ PR
L ITe ADT #2HATLAIRAGHR A DataArea WAFDXIREITREE. PRIIL, AR IXIA 3 S AN AR TR ).

PLR B UE B T ey LR 324852015 7] Block 10 DataAreas

stInitTemp : ST Funktionsblock SimpleTempCtrl TcCOM InitStruct := (nOid := 16#01010010);
FunktionsblockTempCtr : Funktionsblock SimpleTempCtrl TcCOM InitStruct (stInitTemp);
stTempCtr BlockIO : ST B SimpleTempCtrl T;

pStTempCtr BlockIO : POINTER TO ST B SimpleTempCtrl T;
hr : HRESULT;

(* read data are via ADI Interface *)
// get a pointer to Data Area
hr := FunktionsblockTempCtr.ipADI.GetImagePtr (size := SIZEOF (stTempCtr BlockIO), offs := 0, adi x :=
2, ppData := ADR(pStTempCtr BlockIO));
IF hr = 0 THEN
// copy data to a local variable
MEMCPY (ADR (stTempCtr BlockIO), pStTempCtr BlockIO, SIZEOF (stTempCtr BlockIO)) ;
// always release the pointer!

FunktionsblockTempCtr.ipADI.ReleaseImagePtr (pData := pStTempCtr BlockIO);
END IF;
Object Context Parameter(Init)y Parameter (Onling) DataArea |nterfaces Block Diagram
|Area MNo |Name Type Size ‘CS |CD!EIements
+ 00 SimpleTempCtrl_U InputDst 16 ¥ [ 2symbols
+ 1) SimpleTempCtrl_Y OutputSre 8 " [ 1symbols
- 240 SimpleTempCtrl_B Internal 64 ¥ [ asymbols
e LREAL 80 (Offs: 0.0) [+ 0x82000000
P LREAL 80 (Offs: 8.0) [+ 0x82000008
Integrator LREAL 8.0 (Offs: 16.0) F 082000010
Sum LREAL 80 (Offs: 24.0) [+ 0x82000018
Saturation LREAL 80 (Offs: 32.0) [ 0x82000020
Switch LREAL 80 (Offs: 40.0) [ 0x82000028
I LREAL 80 (Offs: 48.0) [ 0x82000030
ARW BOOL 1.0 (Offs: 56.0) [+ 0x82000038
+3(0) SimpleTempCtrl_X Internal 8 ¥ [ 1symbols
+ 4(D) Executioninfo OutputSre 240 [T [ asymbols

Hrp, adi x Fl offs #ifEi#%s GetImagePtr Fidi. IXEEBHERIE T DataArea KXF (KHFHN 2 5
DataArea (SimpleTempCtrl B) ) Fffie/ 5 X IR B X, A6 4% H W=/ DataArea HIEK/N (R
A DataArea) .

BN, WAE FIR B R MEMCPY A 3 3t A8 e Y8 S 4 F0 H b3 S0
KT TcCOM ZZHTE LU, ES WA AESLE: Ui TcCoM R [» 67].

3.8.2.3 f#H PLC Thgkkk (PLC-FB)

PLC IhfEde (PLC-FB, FB <modelname>) # PLC FErp FEHFfHAMNH. 5 TcCOM (5 PLC Wrapper FB) #H
th, o —LLfR .

Ioaii

MEBIZER PLC FErh Qg — a4~ PLC-FB LBl i SIRAIGNS, FTLMEH] IntelliSense J7{EHuAE il
B0 N R
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PROGRAM MATIN
- 2 VAR

fbTemp : FB SimpleTempCtrl;
END_VAR

1 fbTemp (

FUNCTION_BLOCK FB_SimpleTempCtri
simpletempctrl, 1.3.1301.267 (tel40x module vendor)

VAR_INPUT  fSetpointTemp LREAL
VAR_INPUT  fFeedbackTemp LREAL
VAR_OUTPUT fHeaterPower LREAL

R BELXTRAE Simulink” S FHER NG, XEEPERM S HEhw U~ PLC FERIZE.
e
PLC-FB A fo VFil i Dhag B R v IS R 2 8. ANidk, A Wi vk ] DLBE R A 240

e XTExternal fHz0 [»  134]

o fHFHATE AR (v 109]KF, TcCOM =24 m PLE X 2480, PLC-FB HIFTA SLBIES 2 HBh i BN
“inherit” , JHRHERIN TcCOM SEZHBIHIZ%.

Ak, £ TwinCAT XAE 1, PLC-FB AGEHEE] [»_ 111]. Dhaedkpyiiknl@id TwinCAT C++ iHilas (b
A v 1311FTiR) 8% External #zUiAT.

3.8.2.3.1 TELREM PLC

TwinCAT Ab-Figfrizisf, WTLAYE TwinCAT XAE wrijjffe PLC FERRAR, FiidF 28 o8 ook Hom#k B IE AR I8 47 1
R . XS L EE S TwinCAT, BIAJEEHT PLC FErR AT E Thebk.

BT

{# ] TwinCAT Target for Simulink® BIJZEZE—4> PLC JZERAS.

7E PLC TiH &I PLC FERA

S —A PLC FERRAS (40, KA 0.0.0. 1) ¥ TwinCAT FCE.

% Simulink® A, FEMAFAIE PLC PERRAS (0.0.0.2) .

E5IH (References) ff] PLC ik 8I@ 1K PLC FERRA (FTREFFEAE XAE R4 E2HHE) «
R > WEMRRITR (Build > Build Solution) HEIIH .

BT > EREHREFR (Login > Login with online change) (HZ(5HEi%Z N, PLC ) .

NS O W e

3.8.3 TR

Ff T External #8350 [P 1341 fTwinCAT XAE HHHER] [»_ 115 1HHTIRRAL, &0 DIE H AR C+
T H LML g 77 AT TR

B TAE:
L. BafREIE TwinCAT WAREFIFER cr Hikgs.
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BECKHOFF

Solution Explorer AR I @ TwinCAT Projectsl + X
@E-|o-a
Search Solution Explorer (Ctrl+U P~

% Solution TwinCAT Project51' (1 p
4 o TwinCAT Project51
4 @) SYSTEM
¥ License
b @ Real-Time
4 El Tasks
(£ Task 2
=f= Routes
E_,’: Type System
4 |& TccoM Objects
b | Object1 (SimpleTe
k2 MOTION

£ rLC
|43 SAFETY

General C++Debugger

Enable C++ Debugger

&l AnaLYTICS

> & o

2. TIPS A ot FE QIR K C++ TH, 1% H & T 2R sk

R E LT <Simul inkMode IName>_tegrt SCRESertt, LA I B AR AL AR A2 4 AT MATLAB' B

TR,
3. FEZ IR R S <SimulinkModelName). vexprojo

AILLBALYE Visual Studio H4TIHF <SimulinkModelName>. vexproj, AT LM “HMIMAT”  (Add

existing Item) M vexproj SCHFUAINE] C++ FHY TwinCAT U7 %

132 JRA<: 2.1.0
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;'QJ SimpleTempCtrl - Microsoft Visual Studio

File = Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Test Analyze Window Help

Q- B-a-2mP|Xda|2 - | Debug ~ TWinCAT 05 (x64) ~ B TwinCAT Debugger ~
Build 4024.22 (Default) ~ < | @ | | -k

Solution Explorer

NE-o-s58@ o ;.E [ SimpleTempCtrl ~|  (Global Scope)
1
Search Solution Explorer (Cirl+00) 2 D/ FEERRERRs Rk sk k kR SimpleTempCtrlDry. h ¥k bk bk bk bk ko ko ks
m Solution 'SimpleTempCtrl’ (1 project) 3 // Generated by TE1l4@x-TargetForMatlabSimulink 2.0.2.0
4 % SimpleTempCtrl a4 // MATLAB 9.9.0.1524771 (R2028b) Update 2 (win64)
[» =M References 5 // TwinCAT 3.1.4624.0
b 15 External Dependencies 6 // TwinCAT Target 2.0.2.0
Resource Files 7 /{ Beckhoff Automation GmbH & Co. KG (www . beckhoff.com)
N Simulink 8 J R R R R R R R R R R R R R
imulin L
" T 9 —#ifndef _SimpleTempCtrlDrv__h_INCLUDED
T i 10 #define SimpleTempCtrlDrv__h INCLUDED
TwinCAT 1
4 Classes 12 #include "TcPch.h"
+  ClassFactory 13
05 14 #define SimpleTempCtrlDRV_NAME "SimpleTempCtrl”
= RT 15 #define SimpleTempCtrlDRV_Major 1
P +*a SimpleTempCtriDrv.cpp 16 #define SimpleTempCtrlDRV_Minor (2]
b [B SimpleTempCtriDrv.h 17
b o UM 18 C#if defined DEVICE_MAIN // is supposed to be _ cplusplus
b SimpleTempCtriDuts.h 19
b [ SimpleTempCtrilnterfacesh 20 #define DEVICE_CLASS CSimpleTempCtrlDrv
b SimpleTempCtriServices.h 21 ‘ .
22 #include "ObjDriver.h"
*++ TcPch.cpp .
b [ Tepehh 24 eclass CSimpleTempCtrlDrv : public CObjDriver
P oxml 95 {
}’ SimpleTempCtrlArtifacts.props 26 public:
27 virtual IOSTATUS OnLoad( );
28 virtual VOID OnUnLoad( };
29
30 = LLERPERRETTEEE i idd i it i iidrriiriiriiiitsy
21 | I AR Canid rae awnnnkad ko +hic dnivan

4

100 %

4, (EEBFEPIEFAR > INEIEE (Debug > Attach to Process) , “i&EREZEA”  (Connection
Type) & “TwinCAT XAE” , fEIE#:HbrHEH RN HIF RS AEEFEMM (Attach) .
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Attach to Process ? X
Connection type: TwinCAT XAE ~
Connection target: Localhost ~ Find...
Connection type information

There is no additional information available for this connection type.
Attach to: TwinCAT XAE Debugger code
Available processes
Filter processes P
Process ID Title Type User Mame Session

Localhost Net! S 1.1.1, Version 3.1.4024 TWinCAT XA...

[]show processes from all users Refresh

5. 1E C++ ARAGF B E W, SREHAAE — RPN AR . $eoR: PATIUDET S8 YRR R 4L, %R E0mT
£ Simulink > Sources > <SimulinkModelName)>. cpp 1434k,

e R TvinCAT Projecti
& simpleTempCrl -] (Global scope)
i ¥

| step(RT_MODEL SimpleTempCtrl_T * M)

p-

/es(RT_MODEL SimpleTempCtrlT * const SimpleTempCtrl_M)
(RT_MODEL SimpleTempCtr T * M)
T M)

L o (e <m0 €
x[i] = y[i] + (fe[i]*hB[@] + F1[i]*hB[1] + f2[i]*hB[2]); ®

% 3 ® leTe s X
© ST ey MODE SpeTemp o T STy |

E rtsiSetT(si, tnew);
rtsiSetSimTimeStep(si,MAJOR_TIME_STEP);

i
K simpleTempCtriArtifacts props

ol l->Tining. clockTickHo + 1) *
0 * 4294967296.0));

1 ,
trl M->Timing.clockTicke + 1) *
0 +

4294967296.0)) ;

3.8.4 % External R

JHit External FEATPAM Simulink® MEZEEZIEITHNI TcCOM X 48 TwinCAT XAR H1[) PLC Thfgbksk
%,

o MU E DEERKIRE

MBS OB 2% TwinCAT L BIERM 2 DSfilrAr N [P 109]1HHT5E Lo WREAEA External
B, WAERE C++ K
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® Simulink® FHfFEMEIREN “inf”
]_ﬂﬁﬁmum”wﬁﬁmﬁﬁ“mwo%EmeT¢Eﬁﬁ,Eﬂ%ﬁﬂﬁ%mﬁﬁﬁﬂ%%%x

.

v Simulink” HAOARADAE R B
1. EREAER > 8O (Code Generation > Interface) |, #%® External #R, (External mode) &

H

« IHEEABEOHEE (Code interface packaging) [LARJLITHHE :
o AW HINAEE (Nonreusable function) : VT

o WEMHINEE (Reusable function) : F0¥F, B “ZLHMCIL4EIRIZHT” (multi-instance code
error diagnostic) W HE NTG (None)

o C++ 2% (C++ Class) : AU

& Configuration Parameters: SimpleTermpCtrl/Configuration (Active) - X
Solver Software environment =
Data Import/Export Cod | b N

ode replacement libra one
Math and Data Types rep rary
» Diagnostics Shared code placement Auto

Hardware Implementation 7| Support non-finite numbers

Mode| Referencing

Simulation Target Code interface

¥ Code Generation a o N
- -
Optimization Code interface packaging: |Reusable function Multi-instance code error diagnostic: |None
Report
Data exchange interface
Comments
Identifiers Array layout Column-major
Custom Code External functions compatibility for row-major code generation®  error
Interface
TC General Generate C API for
TC Build signals parameters states root-level /0
TC PLC Library
TC License [#] External mode
TC TcCom General External mode configuration
TC TcCom License
TC TcCom Wrapper Transport layer ads MEX-file name: TcExtModeClient
TC TcCom Additional setti MEX-file arguments.
TC TcCom Interface
Static memory allocation
TC TcCom External Mode
TC PlcFb General
TC PicFb Additional settings | Deep learning
Target library: None
oK Cancel | | Help Apply
JE— e S N
2. & External BIFUHIALER (TcCOM A1 PlcFb PSR o
NN .
= fELANERE RISy TeCOM )7 .
TE1400 fA: 2.1.0 135
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@ Configuration Parameters: TctSmplTerpCtrl/Configuration (Active) — O b
Solver | Allow RealTime execution commands via External Mode

Data Import/Export
Math and Data Types
» Diagnostics

Hardware Implementation

Model Referencing

Simulation Target

¥ Code Generation

Optimization
Report
Comments
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC TeCom General
TC TeCom Additional setti...
TC TeCom Interface
TC TeCom External Mode
TC PlcFb General
TC PlcFb Additional settings

|| Wait for RealTime execution start command via External Mode

[] Allow to change parameters via External Mode

OK Cancel Help Apply

v {# [ External #RAGEREISITH AR
3. FTFF External A=HEHIHEAR .
4. E¥FFERE (Connect) .

MODELING FORMAT HARDWARE C CODE

G X o= - e
Hardware Control ~ | Stop Time | inf Rioreing MATLAB
Settings Panel & Tune = = Workspace -

PREPARE ﬁ RUN ON HARDWARE REVIEW RESULTS DEPLOY
| — |

. D

SetpointTemp HeaterPower
a SimpleTemnpCtrl: External Mode Centrol Panel X
Connection and triggering
FeedbackTemp Connect  Start Real-Time Code Arm Trigger
TwinCAT Target for MATLAB/Simulink Floating scope
Sus“""bi:;';""de' “SimpleTempClrr® Enable data uploading
- Basics Duration: |auto

Parameter tuning
[C] Batch download
Download

Configuration
Signal & Triggering ... Data Archiving ...

v
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5. JEFRERRI HFRAR R .

[4 TwinCAT External Mode — d *

Select target for external mode
(oAt IR R s I )
CX-1DTA22 A0ARaiamims i)
CX-3FD118 5 8000000mM)
CX-41C628 (Ttu.uim 1)
CX-465660 @himurisinm
CX-51CC26 (o isiaaitl)
= Local (480 20atovemin
Object1 (SimpleTempCtrl)
TwinCAT_Project61 Untitied1. MAIN foTemp

| Refresh Cancel

= EEME (0K J5, HIEZBIN S, External FAFEHIHAR LAZERE (Connect) %4l CH HSCAETFF
(Disconnect) , AJLAZE Simulink® HE B M B brA& 545 BB A,

i EEFR, EEARP RN RIS, External BIABEEH T TcCOM 8245, i&H] T PLC-FB SEfl.

® FEXA ADS HRH
1 External FRI0FFZEXA] ADS BXHH. B0 B% 2 S BB S I .

3.8.5 5 AL

7E TwinCAT HAbEEA MATLAB® B¢ Simulink® HIJAEMMN C++ RIEBE, STEBITH RAEF S5, Bl
FE FE o — AN EAMEE N R B, OB e b B K R

HARFERFR?

b gL AL BRSPS IB H R ICR AR PATEAR LA & T HATRIEHER, e KAEF AR . 1EEE 754 XfiXik
TEOHT T X PFEH o wiitls BREIE, LRues. B LRz —, Wk E— MRS
B, FRERESHLHEHEFRPAT . Msh, e NEARSELIORE—NER - ERZHBERT, X%
R RE T BB 578

i, BRUAERGRZE +inf 80 —inf. WRAAEGF DAL HBEERLL inf, WERAZF, FEASHIR
gg*ﬁﬁjﬁgl"ﬂfﬁﬂo fHA, WHEX inf 7 RLEHELMBEREE, XEEHE EAHeH, HaRERNE
% (NaN) &

TwinCAT 247 R anqfal b EE 7 B I ?

@ TwinCAT C++ iREERBIE
1 PUFBMIOGERF C++ WIRILE TwinCAT BT RGP RENE N, B c++ RS, 5%
T2 A B IR AR, 52 WA > 131].

RIMTA
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TwinCAT ERINZE N, FEREKRKERLIZE (divide-by-zero) FIIAIZH (invalid-operation) W% 1Lk,
17, TwinCAT RHHIRE S,

ERFRE: BRARE

ZHOABCE AR TwinCAT (RS0 LT k. AR RES “FrRAH” (Floating Point
Exception) KIEHE, MIFHALIH TwinCAT %1k, MASKEHERHEE. RE, ZREMNZES P
AR REA R Fik, (ER AL I0E SRR AR AL B NaN Al inf .

& NaN fl Inf

Bln, anSiE B NaN AL s — AN DS IR S R I TwinCAT X4, WIXF NaN #HTHAREHBRASS
Pz R NP E, G S TwinCAT {F1E, K, SZIFEMSHE BRAAE NaN 8% inf. £ PLC v,
Tc2 Utilities FEHAHMMNAIAEL 41 LreallsNaN.

Try-Catch i&A)

AP B A —Fh 2 W N try—catch iR, £ PLC 1, #§4 __TRY. CATCH. FINALLY.

ENDTRY mIHFUCH M. WRERBAESFEH T ass, HRE KA Try-Catch #, N&AE Catch
PR AT AR . Rk, TERXF T, WAEREMBEN inf B0 NaN. A, EFEEERD
&, Try PR R8BI ss ik, RGBS Catch 2y 3. ENHBEFAIE G, FEEEK
&, Try XN ERIRES T REFFA — 2.

L
M TwinCAT 3.1.4024.22 (XAR) FFi&, WIS TcCOM 4 L%, W {EIZAT IOl ER #4041

SRR LR BT AT

e 7 ST 5% 2 R A SR N AT AR, BRI LAFE TwinCAT object EZRFEEATHN, HIAZRI TcCOM B354 5%
PLC ZhEeH (PLC-FB [»_ 130]) .

TEXNT S E, Wi TwinCAT Target for Simulink® SZER&FhiEfE. Ak, FHEIANBTEETUEA F#2LL
IR A SR

& LR E I RN RAT A
A 9 FAFEMR B AT R .
* CallerExceptions (ERIA) : R4 A HATS5 HOMC B fid R 7
* ThrowExceptions: JGILESSUWIATECE, TwinCAT object HH & FEARATIGHL T # o fikik o
° JH 2 SE TwinCAT #51R(EEM TwinCAT {1k,
* SuppressExceptions: JCISATLSUNMECE, #ASfilR FH .
o RWALTE TwinCAT fF1k.
o At BN FRIRAS T RAZ NaN B inf,
* LogExceptions: fillk %4, (HAZFE TwinCAT 1k,
o REWALTEH TwinCAT f£1k.
o B EIRA T LAAZ NaN B inf.

° ExecutionInfo B &R THUMEMPRERFHIGEE. MR- NEPANERZANTE, il
HE RN, HIEH TwinCAT object I, {ZEMGWHEE.

e LogAndHold: filik %% . 121347 TwinCAT object.
o FHWASTE TwinCAT €1k,
o BRI BAAE NaN 8¢ inf,

o ExecutionInfo Hiti A& THURT AT RAEREREER. R —-DEPINEIHZNRE, Bl
HERE—ANF%, FHRIEHE TwinCAT object B, {SEGHEE.

o KA, TwinCAT object fEIEHAT. TwinCAT A BT/ EHE AT
ReleaseObjectStop [P 142].

e LogAndCatch: 7E TwinCAT YR 9 {#H| try-catch ffERH . & 1L#A4T TwinCAT object.
o FEAZFE TwinCAT 1k,
o Mk NHCIRESAREE S NaN Fl inf,
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* ExecutionInfo #8244l A Mo Ak o 1015 .
o (RTENLR R I AT BRI ESCITEFE) catch Z55, BDPDIRATTREA 3.

o RAERHEJE, TwinCAT object f3I1EHAT. TwinCAT A Gkt Tz T, = ESPAT:
ReleaseObjectStop [P 142].

¢ LogAndDump. LogHoldAndDump I LogCatchAndDump

1

> 4785 LogExceptions Z&fLL

o WBAh, BATES RGP AL SCHAEAETE TwinCAT SCHFR Boot e KRTHAMEXHMELZER, S
HiXH [»_ 145].

BXF 64 AL HARRARIRA RN

f#H] “LogExceptions” . “LogAndHold” . “LogAndDump” .
/MEF XAR JRAS 3. 1.4024. 35 1 TE1400 fRAS 2.4.2.0,

“LogHoldAndDump” &, ZHINZE

<< TcCOM HIEE >

FPAZE Simulink® “fCREAERK”  (Code Generation) W E T “TC TcCOM H#L” (TC TcCOM General) F5E
SRR TcCOM 3T REIT N U558 TeCOM HIRTMEALI BAIZ AT B CERMED & AT N
@ Configuration Parameters: Exception/Configuration (Active) — O x
Qs
Solver |#] Generate TcCOM Module (TwinCAT Module Class)
Data Import/Export Online change support
Math and Data Types T
» Diagnostics Lo
Hardware Implementation GroupName:  TE140x|Simulink Modules
Model Referencing GroupDisplayName: $<GroupName>
Simulation Target :
v Code Generation Groupicon: [$<TE140xclcon>
Optimization Modulelcon: | $<TE140xIcon>
Report Floating point exception handling during initialization: | CallerExceptions -
Comments
I . Floating point exception handling during update: |CallerExceptions -
dentiers Additional include files R
Custom Code ) ThrowExceptions
Interface SuppressExceptions
TC General LogExceptions
TC Build okl
LogAndCatch
TC PLC Library LogAndDump
TC License LogHoldAndDump
TC TeCom General LogCatchAndDump
TC TcCom License
TC TcCom Additional setti
TC TcCom Interface
TC TcCom PicPou
TC TcCom External Mode
TC PlcFb General
TC PlcFb Additional settings
oK Cancel Help Apply

UNSRAE TwinCAT A Cem iR TcCOM, WnT LAFE 2 5 S RSBl e B . Dk, B “S%8 (With

fE 7

(Parameter (Init)) &Ik FEREBSE (Show hidden Parameters) .

TE1400
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TwinCAT Projectsi + x |[YEV

Object Context DataArea Interfaces

Name Value s [uni Type PICID
TasiOid 02010020 VT2 orcp 0:03002060
Taskriority 1 2 UDINT 0x03002070
TaskCycieTimeNs 5000000 2 upINT 003002080
TasiPort 350 2 T 003002090
TaskSortOrder 0 2 UDINT 0x03002080
TracelevelMax tinfo == TeTracelevel 0:00000001
ModuleCaller CydicTask v TeMgSdiModuleCaller 0x00000002
Callererification Defaut = TeMgSdCallerverification  0x00000003
StepSizeAdaptation RequireMatchingTaskCycleTime: =¥ TeMgSdkStepSizeAdaptation  0:00000004
ExecutionSequence UpdateBeforeOutputhapping =@ TeMgSdkExecutionSequencel 0400000005
Execute TRUE v BOOL 0x00000006
Accesslodstate TCOM STATE 0P == TCOM STATE 0:00000007
[ mitexceptionHandiing LogExceptions =~ TeMgSdkFpExeptCtiSet 0:00000008
ey Tog Er T e

D
LogHoldAndDump
LogCatchAndDump

[JShowOntne Values i | [ Calapeeti |
<< PLC-FB Hj&E »

WIRAE TC PlcFb #H (TC PlcFb General) &K F%} PLC-FB (PLC FEHf{) PLC TjRgHk
FB <ModelName>) HEATHMISZT TcCOM MR E . £ TwinCAT tHfli FHThREHRI, ASRERE o 5 R R 1 .

WER, S5 PLC bRk FB_ModelName> TcCOM J& TcCOM XF 5 flid e, A HAEfd FiZTh g Hemt,
TcCOM X I3 7 150 B AR 28

& Configuration Parameters: SimpleTempCtrl/Configuration (Active) - O X ‘
Q Search
Solver [#] Generate TwinCAT PLC Function Block
Data Import/Export Floating point exception handling during initialization: |CallerExceptions | M
Math and Data Types ) ) ) ) ; -
» Diagnostics Floating point exception handling during update: |CallerExceptions -
_ ) CallerExceptions
Hardware |I"I’1D|8_l‘l’18l'll8ll0l"i GroupName: $<ProductName>  ThrowExceptions
Model Referencing SuppressExceptions
Simulation Target LogExceptions
¥ Code Generation LogAndHold
Optimization LogAndCatch
Report LogAndDump
epo LogHoldAndDump
Comments | LogCatchAndDump
Identifiers
Custom Code
Interface
TC General
TC Build
TC PLC Library
TC License

TC TcCom General

TC TcCom License

TC TcCom Additional seft
TC TcCom Interface

TC TcCom PicPou

TC TcCom External Mode
TC PicFb General

TC PicFb Additional settings

OK Cancel || Help

AJ#%&H ExecutionInfo #HiHH

WRAEN RIRACBE, AAAEN G s 15 A 2 R WA SR I LA St S BRI . 120 i wT T & 2
TRAEFH . FEHEM, BB CE N,

<< TcCOM KB >>
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B LLEN “TC TcCom #1117 (TC TcCom Interface) Z5H AN TcCOM Nof RIiL A4 “ExecutionInfo” %

Ho
& Configuration Parameters: Exception/Configuration (Active) - O *
Solver [#] Create Executioninfo output
Data Import/Export Monitor execution time
Math and Data Types | A inout Destination DataA
» Diagnostics nput- Data Access: Input Destination DataArea -
Hardware Implementation | Input: Create ADS Symbols
Model Referencing [_] Input: Initial values
S | Ti
Simulation Target Output: Data Access: Output Source DataArea v
¥ Code Generation
Optimization v| Output: Create ADS Symbols
Report Parameters: Data Access: Internal DataArea -
Comments | Parameters: Create ADS Symbols
Identifiers 7 P " e
Custom Code arameters. Initial values
Interface BlocklO: Data Access: |Internal DataArea E
TC General +| BlocklO: Create ADS Symbols
TC Build ContState: Data Access: Internal DataArea v
TC PLC Library
TC License «| ContState: Create ADS Symbols
TC TcCom General DWork: Data Access: Internal DataArea -
TC TcCom License [#] DWork: Create ADS Symbols
1 TeCom Addional setl Mapping between variable names and ADS symbol names: |Identical -
TC TcCom Interface el 8 '
TC TcCom PlcPou
TC TcCom External Mode
TC PlcFb General
TC PlcFb Additional settings
OK Cancel Help Apply
ExecutionInfo MM LLIR%H:
ExecutionInfo #5#4
\J
%H HIERR P
CycleCount ULINT MAT R (5RO
ExceptionCount ULINT H AR A ) S A
ActException TcMgSdk. ExceptionInfo ST R VR ([N
B A B — 7w

TcMgSdk. ExceptionInfo

%H HERR X

ExceptionCode DINT A

TmxName STRING (127) P S tnx RN P A4 R

TmxVersion ARRAY[0. . 3] OF UDINT P FRE A tmx SRBNRE T AR A .

InstructionAddr UDINT gﬁﬂpﬁlﬂ*ﬁﬁﬂﬂiﬂ:; KA S AT

ReturnAddr ARRAY[0. . 3] OF UDINT pUY[ETz ek

DumpCreated BOOLEAN LUE SR Sl A i G L P P
TRUE,

TE1400 A 2.1.0
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Wit InstructionAddr W LAHIBIAEAG Y€ ExceptionCode 1St 275 b IR AR (1 [/l — A B . i
HREN InstructionAddr FIF, WFRIREZEHIER K FE—ALE . @ik Returndddr v US| SR
1B RV R B Ak SRk AT DUAI S 807 5 R A R S SR R A E R A B . SR AR &M Tmx 3K
SRR AN, W ReturnAddr YPHIEN 0.

0xC0O00008E i
0xC000008F 2 FLRNIH A
0xC0000090 ToRENE

WISRAEH TcCOM Wrapper FB [» 126], MIATZEINEERH#iH ExecutionInfo Z5#4. iHVER, MG TwinCAT
PFEZIE, 2K HATA SEEE AN N A TR

<< PLC-FB HJ&H »

MR FiRE X, PLC-FB A% 412 nExceptionCount F1 stActiveException fE M. tmi2ii, oM
ﬁ%%%ﬁﬂﬂﬂ?ﬁ%ﬁ%ﬁﬁo 5 TcCOM AHLL, ME—ARTHSEORE 5, AR T E, PLC A S5k
EIRYR Y NS SiTIN

A3 TwinCAT XFRHIBATEIE
LogAndHold #1 LogHoldAndDump

B HE R, B Execute S E N “FALSE” , Z1EAT TcCOM %% EL PLC Thftdk (PLC-FB) w4
FARD

<< TcCOM HIE >

ZH Execute ALt XAE A1 ADS 3EXELE A .

7 XAE H, ATUFESEL (Init) FEIARFEX TcCOM X% IHT7ELEMH .

TwinCAT Project62 *@ X

Object Context JParameter (Init) | Parameter (Online) DataArea Interfaces Block Diagram

[ Name [ value Online cs |Type PTCID

ModuleCaller CyclicTask LletlicTask IV TcMgSdkModuleCaller 0x00000002
| StepSizeAdaptation RequireMatchingTaskCycleTime | RequireMatc.. =] TcMgSdkStepSizeAdaptati.. 0x00000004
-EuecutiunSequence .UpdateBefareOutputMapping LIUpdateBefo.. ﬂ[: TcMagSdk.ExecutionSequen...  0x00000005
[ [FaLsE [¥] rause =l soo 000000006

Show Online Values
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TwinCAT Project62 Al =14

Object Context Parameter (Init) Parameter (Onliine) DataArea Interfaces Block Diagram

Name Value Online s | Type PTCID

ModuleCaller CyclicTask LleclicTask hd |3 TcMgSdk.ModuleCaller 0x00000002
StepSizeAdaptation RequireMatchingTaskCycleTime | RequireMatc.. I TcMgSdk StepSizeAdaptati.. 0x00000004
-EuecutiIJnSequerlce .UpdateBefareOutputMapping LlUpdateBefo.. ﬂ[: TcMngk.ExewtionSequen_ID:rﬂooms
[ [ Trut == sooL 0x00000006

[] Show Online Values ] Show Hidden P | ExpandAll | Collapse All

EARERY, ZSEAE L2240 (Module parameters) Rk,
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41

dentifier

Name

Path

Singlelnstance

Type

DataArea: Exception U
Input

Inputi

DataArea: Exception Y
Qutl

Internal signals

Divide Outl

Input Out1

Input] Outl

Module identification
ModuleBuildinfo

Module parameters
AccessLockState

ExecutionSequence
StepSizeAdaptation
Monitoring
Initialized

Others
CallerVerification
CycleCount
Exception U
Exception Y
ExceptionCount
Execepboninfo
InitExceptonHandling
InitExceptioninfo
ModuleCaller
TaskCycleTimeNs
TaskOid

TaskPort
TaskPriority
TaskSortOrder
TracelLevelMax
UpdateExceptionHandling

. Execute

<Root> 3
Excepbon

Excepbon

Falsa

root

{0)
{0)

(o)
(0)
(0)
(0)
{{TcBuild=4024; TcRewision=22; Debug=FALSE)

TCOM_STATE_OP (TCOM_STATE_OP)

FALSE (FALSE) b
Execute

Type: BOOL

Default value: TRUE

Stertup value: || FALSE
Online value: ﬁ FALSE

-

CallerExceptons (CallerExcephions)

MN/A

CychcTask (CyclicTask)

5000000 (S000000)

33620016 (33620016)

350 (350)

20 (20)

0o

tiinfo (tinfo)

CallerExceptions (CallerExceptions)

¥ | StartupValue (OnlineValue) [PreparedValue]

U0 FERE AR S 22 B CSORH GRAE P ) BAT K

PLETE ADS B Z%.

~ Module parameters
AccessLockState

-~

>

ExecutionSequence
StepSizeAdaptation
*~  Monitoring
Initialized

Others
CallerVerification
CycleCount
Exception U

» Exception Y

TCOM_STATE_OP (TCOM_STATE_OP)
FALSE (FALSE) v|

Execute

Type: ADS Symbol: Object1 (Exception).Execute

Default 405 port: 350
Startug ADS IdxGrp: 0x01010010
Onlina| ADS IdxOffs: 0x00000006

Byte size: 1

W |

ARG AR Execute, ALK ADS symbol {5 R ERA7EUBIMGIR . X tIE T Fr e

:H::—‘—»

>N

» SR ESEM, BaERZSH ADS ik, XA

EZH.

144
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~ Module parameters

AccesslockState TCOM_STATE_OP

Execute TRUE w

Exacuﬂunﬁaqu&pca e ]

tepSizeAdaplation . Copy ADS symbal name to clipboard

~ Monitoring L

Initialized Default value: TRUE
*~ Others Startup value: TRUE

CallerVerification

CycleCount

ExceptionCount

Execeptioninfo

WIERAEA] TcCOM Wrapper FB, A[LUEIEH A bExecute FFHERM I Execute Z¥f.

<< PLC-FB HI%E >

Execute ZHFITE FB FAEANRA S HIRIFE bExecute {1 A2 LAEHE 3 FB 13T .
LogAndCatch #1 LogCatchAndDump

bR T38 Execute 24k, TELRSH Initialized WH47E LogAndCatch A1 LogCatchAndDump FJfE ¥ F2AE N
FALSE., RIS EHAIEM 2 JFA BB RMAT I .. X— SR E VT, KONER T RAER, BT R
78k, HIEWERE T GESA—E

<K TcCOM K E >>

HEEIER TcCOM XFZRIREH] “Init” IRSFFFXRTIE] OP RS REFHPATHIIGL . EIB1TH, HEE%H
AW TcCOM X5, HMEEsm 2 FHIESC . R TcCOM B VESIMES, RAEEHEHEAN TwinCAT
Runtime A GEHATH VMG L. Bk, #HEH TcCOM Wrapper FB [P 126]. ‘&R T M PLC HH
TcCOM, TG AR Besst RN AT U7 o) oA A AR o [RIE, TeCOM Xt % B A] LAZE I8 47 I S5 03R4k

® TcCOM Wrapper FB WL E

1 PUR BB A2~ BIARAD 4:, Bltn bExecuteo. {#H TcCom Wrapper FB 457k 2H A4 1F)
“CyclicUdate” &L TcCom Wrapper FB, DIME TFIRACHS 5dhdk 23U,

PROGRAM MAIN

VAR
stInitTemp : ST_FB_SimpleTempCtrl TcCOM InitStruct := (nOid := 16#01010010);
fbTempCtr : FB SimpleTempCtrl TcCOM InitStruct (stInitTemp);
Inputs : ST ExtU SimpleTempCtrl T;
Outputs : ST _ExtY SimpleTempCtrl T;
ExecutionOut : ST_ExecutionInfo2;
END VAR

// check if TcCOM is in OP mode and all set
IF fbTempCtr.bExecute = TRUE AND fbTempCtr.bInitialized = TRUE AND fbTempCtr.nObjectState = TCOM STA
TE.TCOM_STATE OP THEN

// call the module

fbTempCtr (stSimpleTempCtrl U := Inputs, stSimpleTempCtrl Y => Outputs, stExecutionInfo => Execut
ionOut) ;

// handle exceptions

IF ExecutionOut.ActException.ExceptionCode <> 0 THEN
// collect exception information

// reinit TcCOM
fbTempCtr.Reinit (stReInit := stInitTemp);
END IF
END IF
TEVER, Relnit JPVEREIEPHATE, Wpldd, R4 JE SIS B AN SEr a6 40 B 75 I TR], W e 2 H 0 Sk
ETJ‘O
<< PLC-FB 1% E >

ALMER FB_ERAEPE bInitialized SKAGEAAHFIEIGE R ARG CAEAIIRIL) o AR AR
R. HATEEED FB _ERNEEREATHIG . BAEFHS) PLC Runtime, B %S TwinCAT Runtime.

et
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??ﬁ%i#ﬂ%%%nﬁﬁﬁo%ﬁ%ﬁ%%nﬂmﬁ%ﬁpw$3$ﬂﬁ%*4$é@i&ﬁ%?&%
TS o

124 TwinCAT XAR RRAAMET 3. 1.4024. 22 I AR5 NEAE SO, 75 12U A B ) 445
KHA®E LogAndDump W, KAFE G SHSAGAHAT, HEEWHNSIERRAE, NN SEBUZIEH
I R, RS NG, B3 UpdateExceptionfandling [WAESAEN &N LogExceptions, EPfEH

HAE OISO, EBEE AT LIRS, wlun@it ADS 8% “S% (WIMGME) 7 (Parameter (Init)) FHY
XAE 47T T,

B EEAE SCAE AR AR B AT PC HIJa s Eder, ATz B HIE 5 —6 PC HEAT M. an S A FH
TwinCAT FRAMIET 3.1.4024.x, AJLMEA WinDbg FT -4 SOOI MG 04 o

3.8.6 13 P Sz WS 4% 2% B R 8K

W tic A1 toc %5 MATLAB® #4240 HT MATLAB® HHARHSEBCMERERIH H Jrid. (£ TwinCAT iz47 i), ixut
A ABE LA R U AE A

B, TwinCAT $@4t 7 TwinCAT SERSHEEESES, 1ZMEHE 8% vl DAVEASJEARAD A g ey (a1, s LR H SR DA 4y
Bro MATLAB® AUCH 7 5 40 B S o 4% S Is [ K,  BIAE MATLAB® b % B [aEL, JFE TwinCAT 242 sofnsefifl
D5 SERT I 2 AT VA . 75 MATLAB® HigfThf[al#K, Z5HR kit E] MATLAB® 4246 .

2K: TwinCAT. ModuleGenerator. Realtime. LogMark

Tk PR, s AR

MATLAB® S#%4: doc (“TwinCAT. ModuleGenerator. Real time. LogMark”)

@ MATLAB® HH)7fl
1 TwinCAT. ModuleGenerator. Samples. Start ("BaseStatisticsLogMark”)

S TRJERAN BR X MATLAB® ARAIAEA], JEFEEIE ik N\ MATLAB® Zhagdk, DMELE Simulink® A .
3.9  HILM&E
9.1 BT S R AL S 4

RETSTE TwinCAT AT ) B i 7Y 242
=, EERLTITRE:
o fthk > BRIASHATHN: Tunable (Optimization > Default parameter behavior: Tunable)
R LA MR E S, WA B T & B S5 HiES IS g 8ok E (v 105].
o P > RIS EEE (Interface > Code interface packaging)
XHEAF “ARaEHEE” (Non—reusable function) . “A[HEHK%” (Reusable function) F1 “C++

K7 (C++ Class) BT, IXEEWE SEMER T A UAE TwinCAT shSLfilfb 24> TeCoM L, DAL
A DLEOM B ORI B B AR S8 . G S WML S RO E (v 109].

3.9.2 M T~ SR T

AR A R~ (FE MATLAB® 454 % 0 dif it TwinCAT. ModuleGenerator. Samples. List #H) ¥ Eid i %
?Eﬁijﬂ{gﬁﬁ/&ﬁlﬁ@?)ﬂﬁﬁﬁﬁo R R RBIIARE R TE1T, IRATReR i &K PC LitiT & & w5 Bk
AT b 2,

v WEAEANSZ MATLAB® SEIRINS &0 P IRAY & THA, TH7E TwinCAT #EJE A TwinCAT Versioned C++
WiH (fF Visual Studio H¥TH TwinCAT) .

I ArgEspd C++ B LB INFTB (Add New Ttem)

2. RGIEFAFR Cyclic Caller FJ TwinCAT Module 2B (TwinCAT Module Class with Cyclic Caller) .
2 —A C++ TiHSHBUE TwinCAT MRILEFIFE) CH+ T

3. Mg C++ THIFE TwinCAT rhEHHH & .

w
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|| TcCOM Objects I 12 DEFINE THIS FILE()
ﬂ MOTION q:., TwinCAT TMC Code Generator
o ruc _ y//
& SAFETY TwinCAT Publish Modules
4 [ C++ g Build (/7
4 Untit Rebuild .
I'I.l'II |'..
Clean .
&l ANALYT _ -
> & o View g
Analyze » [RY
T o

= HtH & HRGRE “1 succeeded” (1 B » RonCeMMEERE. WERARZXMERL, HeERE

1E Visual Studio H1%:%% | Desktop development with C++ &L,

Qutput
Show output from: Build - £ %

1>Signing output with TwinEATlcertiFicate ‘0EM_Test_Cert’
sssssss=== Build: 1 succeeded, B failed, @ up-to-date, @ skipped ===s=ss===

3.9.3 TwinCAT XAE o KIHE B R A &

f§iF] TwinCAT Target for Simulink® 2. x.xxxx.x M ERAGIZER TcCOM FRIFEE TC3 BlockDiagram
1.4.1419. 0 K FEIAA AEAE TwinCAT XAE A IERE R,

TEMR B AT LI E] TC3 BlockDiagram [RIfi4s?

o FIEHIEIR > %4 TwinCAT 3 BlockDiagram (Control Panel > Beckhoff TwinCAT 3 BlockDiagram)
B “FERRAIThRE”  (Programs and Features) o

e 7F TwinCAT XAE HAEEIH > AHEEdi% 1 >5%F TC3 BlockDiagram (About TC3 BlockDiagram) o

R 22K TwinCAT XAE H-& B FAASH TC3 BlockDiagram:

o WAL TwinCAT Tools for MATLAB and Simulink ‘Z23EFEF? iXH P AFE—N8 1 TC3
BlockDiagram fAs.

o AT DABR R ASAR SCIFER 1], HE BT TC3 BlockDiagram ZZ3EFET .

3.9.4 EATLLEINAEE TE1400 B 1.2.x BRAF 2.x FrAsng?
Ref, TRl RETERS LB XA, i FRE M B AR A A AR T
TwinCatGrt. tic FHT 2.x WA, TwinCAT. tlc FHT 1.2.x hA

3.9.5 “PHEE” M RIS BHAXH?

7 Simulink Coder™ NAFEFFH, ErIPLER “HE” (Build) 3 “/EARIE”  (Generate Code) :

SIMULATION DEBUG MODELING FORMAT APPS C CODE X Eﬂ 2 g~ 2 o o
) e o
2 ode for =
i @) & {1 Code =) =i & | <3
Custom Quick C/C++ Code  Settings Code MySimulinkModel Generate Open Report  Verify | Share
Target = Start Advisor = - Interface « Code ~ - Code » =4
OUTPUT | ASSISTANCE PREPARE GENERATE CODE " a
inkModel &4+ Build
g MySimulinktode Generate code and build model %
£ @ [lmysimulinkModel 3
E 24+ Generate Code B
= G—l = Generate code only. Do not execute makefile E
=4
E3

WHN TwinCatGrt. tic WBINEFE, NWHAETITHEEMIE, A TwinCatGrt. tlc An<=ilit MathWorks”

] makefile &84T

TE1400

JRA
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WERAAIZATEE R, mAMAER C++ AR5, WEIGHES TC Build THE B A BEEITKMPE (Run
the publish step after project generation) Hi%#HE.

“HIR” R “RAT EHARH?

CRAT” JEIBTERFER] TwinCAT V& LESHUTHELFE,. @i Simulink®, A28 TC Build F#EGERIT &
BB N B SO, DMERE 5 ok 2 RS H bRV & A 9 3 S I R AL

3.9.6 ToIELE TwinCAT 5 SRS #

T TwinCarGrt. tlc H, ¥ “PWHE” (Inlined) & NS%L Default parameter behavior HIERIAE. Fiit
FUCON “Tunable” BUEIECE (configure) FKHHA B4ty “Tunable” .

3.9.7 EHFINE IMI/TMC BBt 2k

ek

B0 TwinCAT fRRTEFCELH T TcCOM WA, XU RIEMEH Target for Simulink® AN 1. 2. xxxx. x
AR . B, BHEZEMH Target for Simulink® A 2. x. x.x BIEE—ASHH) TcCOM 7%, FHHA “EH
Bn# TMI/TMC SCAF... 7 (Reload TMI/TMC File...) B#IA TwinCAT fRukJ7 Z A EraIE 1K) TcCOM.

FEBOABE S, XS ZRBINER.
FERTT

1E “TC TcCOM #:1E” (TC TcCOM Interface) N, ¥ “AE4 5 ADS symbol 4 Z RIS ”  (mapping
between variable names and ADS symbol name) WHE AN “ZHL” (Classic) , JFLLMLEIERTH) TcCOM X
%o

@ Configuration Parameters: SimpleTempCtrl/Configuration (Active) — [} .
Solver Input: Data Access: |Input Destination DataArea | -
Data Import/Export [¢] Input: Greate ADS Symbols
Math and Data Types -

» Diagnostics [] Input: Initial values
Hardware Implementation Output: Data Access: |Output Source DataArea | -
Model Referencing [¢/] Output: Create ADS Symbols
Simulation Target
_g Parameters: Data Access: |Internal DataArea | -
¥ Code Generation
Optimization [+] Parameters: Create ADS Symbols
Report |7 Parameters: Initial values
Comments BlocklO: Data Access: |Internal DataArea | -
Identifiers 7
Custom Code BlocklO- Create ADS Symbols
Interface ContState: Data Access: |Internal DataArea | -
TC General [¢/] ContState: Create ADS Symbols
TC Buila ) DWork: Data Access: |Internal DataArea | -
TC PLC Library
TC License [+#] DWork: Create ADS Symbols
TC TcCom General Mapping between variable names and ADS symbol names: |ldentical | -
TC TeCom License Identcal
TC TcCom Additional setti.
TC TcCom Interface
TC TeCom External Mode
TC PIcFb General
TC PIcFb Additional settin..
OK Cancel Help Apply

XERE, WERIEM A “EFMnE ™MI/MC 3. .. 7 (Reload TMI/TMC File...) ##: TwinCAT IHM
TcCOM X5, BRI RE .
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3.9.8

FE .NET A4 RIE R4
TE TwinCAT XAE 335 rf S5 7 B 3% Tt m DA il 21 By i ] A4k F o

HIEE A N ERPIFEF: https://infosys. beckhoff. com/content/1033/te1400 tc3 target Matlab/
Resources/11697311755/. zip

v TBEPATULT DR
1. BEE—/N¥00 Windows Forms M HFEF .

2. % TwinCAT.BlockDiagram. d11 ¥z T E46 .
3. NI, TETE LN SRR IR PRERRIR. . .

Toolbox

Search Toolbox

Paste

(Choose Items...) %6H.

[ Commor Ctrl+V
I: Containe List View
b Menus & Show All
[ Data
Choose [tems...
I Compon
b Printing Sort Iterns Alphabetically
I Dialogs Reset Toolbox
[> REPDI’tiﬂ! Add Tab
b WPF Inte Delete Tab
- Visual Ba
Rename Tab
[ General
Move Up
Maowve Down
TE1400 fiA: 2.1.0 149
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4. W& <TwinCAT installation path>\3. I\Components\TcBlockDiagram ¥4%

TwinCAT. Blockdiagram. d11,

e

-

Search Toolbox
“

=
[ Choose Toolbox tems | ? % | I> All Windows Forms
4 Commeon Controls
‘ Silverlight Components | Windows Phone Components | WPF Components k  Pointer
MET Framework Components | COM Components | System.Activities Components Button
CheckBox
Name « Mamespace Assembly Name é 85 CheckedListBox
BindingSource Systemn.Windows.Forms System.Windows.Forms B ComboBox
BlockDiagramBrowser TwinCAT .BlockDiagram TwinCAT.BlockDiagram DateTimePick
BlockDiagramBrowser  TwinCAT.BlockDiagram TwinCAT.BlockDiagram - atelimericker
BlockDiagramTcCom!  TwinCAT.BlockDiagram TwinCAT.BlockDiagram A L.abel
| Bookmal IMicrosoft. Office ToolsWord Microsoft Is.Word.v9.0 A Llinklabel
r -
Offnen —— — tion.Clien £z ListBox
—~ - - — — - tion. Clien i ListView
uu\7| W K_3.1 » Eomponents + TcBlockDiagram » ;| (v-,|_|_.'. lockDiagram durchsuchen }J| tion.Clien (). MaskedTextBox
Organisieren v Neuer Ordner =~ 0l @ fyord 000 B MonthCalendar
5 e - » bk Motifylcon
| Storage (Matthiasl) = Name Anderungsdatum  Typ P — .
o [B MNumericUpDown
& c5 (matthiasj-nb3) . [ X
o . Components 23.04.2014 14:49 Dateiordner I B PictureBox
4 5 (matthiasj-pc) )
i L Setup 24.04.2014 10:03 Dateiordner Browse... ED  ProgressBar
- TE1400 (tc-build01) - = i
TEL400 (TFS) | (%) TwinCAT.BlockDiagram.dll 15.05.2014 12:14 Anwendungse @ RadioButton
- S %] TwinCAT.BlockDiagram.Utilities.dll 15.05.2014 12:14 Anwendungses B2 RichTextBox
. TestModels
. —_ : %] TwinCAT.BlockDiagram.XaeExtension.dll 15.05.2014 12:14 Anwendungsel TextBox
. odules =
: !1 ta  Todli
.. DevelopersStuff I Reset — .p
= TreeView
. Mechanics auf transfe -
i WebBrowser
. Mechanik .
4 Containers
o Pointer
~ Blb!lotheken FlowLayoutPanel
[/ Bilder ] GroupBox
@ Dokumente Panel
J“ Bk sd| < n | b B splitContainer
Dateiname: TwinCAT BlockDiagrarm.dil » [ Executables (dl; *.exe) - 3 TabControl
[ e | ] ’ Py I TablelayoutPanel
-
— rechen I» Menus & Toolbars
_— I» Data

5. ST EER TeBlockdiagram 244 s2#dsin®] Windows Forms Xt&R ™ (BlockDiagramBrowser I
BlockDiagramTcComOb jectbrowser) o

Search Toolbox

o= Forml

[E=RECR ™

I» All Windows Forms
Ir Commaon Controls

I Containers

I» Menus & Toolbars

I Data

I Compenents

I Printing

I Dialogs

I» Reporting

I» WPF Interoperability

I» Visual Basic PowerPacks

4 General
k  Pointer
I:‘ 81 BlockDiagramBrowser
&1  BlockDiagramBrowserWithPropert...
&1  BlockDiagramTcComObjectBrowser
51 SymbolValuelist

3.9.9

MR 5 B 2520 TwinCAT HE &

TwinCAT HE )R] SRS 5

“HERES” R
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FEA F, TwinCAT Target for Simulink® FFEALE C/C++ ik E N E, 28T DA HE B P s
Fo WMRMEEFHEMEFEAVECRIE, WRRAGFERE (FNEERARLER, BT T
AR, EAETERE.

WEE AR AR AL P AR iR, AT DU RS (FE Simulink® ")« 1S W ESHE A (7F
Simulink” SCR4H .

£ TC TcCom MHNEE (TC TcCom Additional settings) o1, Ew] LAY E % HAER P MY BIES Sk
(Extended resolution of signals in block diagram) . WISEIEMSEH, WS hnmmxt A2 & ME S IRAE 1)
R, EEE, XMERFERE, HSHHERR RS E K

& Configuration Parameters: DivideTest/Configuration (Active) - O b4 ‘
Solver Default module caller: | CyclicTask -
Data Import/Export Verify caller: Default -
Math and Data Types ot & 5 MatchinaTackCcloT

» Diagnostics Default StepSize adaptation mode: |RequireMatchingTaskCycle Time -
Hardware Implementation Default execution sequence; |UpdateBeforeOutputMapping -
Model Referencing #| Execute model code after startup

Simulation Target

¥ Code Generation
Oplimization

Report [##] Extended resolution of signals in block diagram

[+] Export BlockDiagram

+| Resolve Masked Subsystems

Comments Accllntﬂmfued search ‘r;l"_rmlgm‘wntf. of 1-'.1r|'.1.n|e<. and block diagram ﬂnjl‘i blue signals). This option increases the build time
Identifiers

Custom Code

Interface

TC General

TC Build

TC PLC Library

TC License

TC TeCom General

TC TeCom License

TC TcCom Wrapper

TC TeCom Additional setti...

«| Export BlockDiagram debug info

3.9.10 ¥ Simulink® {5

Simulink® F/FE RSN, 75 TwinCAT Target for Simulink® —jfdf .
PR 1] 24

R4 MATLAB® RAGKAS . ARISH: &R EAE e R C/CH+ baifE, Simulink Coder™ 2% Simulink® “F4F H

PR EIE A std::string. MBI Simulink® 77 H VR g A B RY 20 41, 10 B IX B8 46 H R

ij%ﬂﬂyéﬁﬁg TwinCAT P EX GREER. TwinCAT H WS e B R M /N2 ER S, 1 std: :string JF
Mk,

TwinCAT LT

RN T AR B A, EU# ] PLC-FB (JCFEMLST) B TcCOM Wrapper FB. U5 & FB [HIARAES N FI5
H, Simulink” FHRFHEFZEHERMEN FTHEASER. TEET FB LR getter Ml setter HiEA W E.
® Simulink® H£R5 Simulink® ZFFE: FHZR

HEiASZE LM Simulink® P8I0 4% Simulink Coder™ WLEI N std::string, NIANRELE
YE AR S N B A Simulink” Sk A di A .

ZN|
MR T AT R AR AT R S AN A Simulink” A
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#3 string_sample - Simulink — O *
SIMULATION DEBUG MODELING FORMAT S C++ CODE - )
9 Open =~ HE Stop Time | Inf . I -
=5 2| 4 ® » 7
New e T Library ~ || Normal - Step Run Step Data 7
v &9 Print - Browser o Fast Restart Back = - Forward Inspector
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS a

g string_sample == 3
2 | @ |[afstring_sample v g
T =
:lg g

¥ .

"TwinCAT" R
] —
- StringOut1
D
Stringlnput
1) P —string
NonStringlnput StringOut2

]

- NonStringOut3

~ (1] |
Ready 190% FixedStepAuto

{EF] MATLAB R2022a Al “C++ 287 US4 LB g 2R, B8 std::string M1 Simulink Coder™
. WTEIRATLAE H, TwinCAT [R5 FE BG4 B S NN

AEREME A RAT AR 7 R R A

Solution Explorer
@& o-8|p=
Search Solution Explorer (Ctrl+()

%] Solution TwinCAT Project65’ (1 project)
4 ol TWinCAT Project6s
4 (@l SYSTEM
¥ License
b @ Real-Time
B Tasks
=Z= Routes
83 Type System
4 |8 Tccom Objects
4 g object1 (string_sample)
4 NonStringInput
#! NonStringlnput
4 R NonStringOut3
& NonStringOut3
= MOTION
o ric
W& sAFETY
u C++
@ AnayTics

b & o

TwinCAT Projecté5 & X

Object Context Parameter (Inity Parameter (Online) Data Area Interfaces Block Diagram

Object1 (string_sample)

3

Stnng Constan : StringOuti
String Concatenate
Stringlnput
D) (Z)
NonStringinput lm‘ StingOut2
(3)
NonStringQut3

TS NFNEECE &, DA TeCOM Wrapper FB BY PLC FB. Ihfigdedr<xAshB)@AHMN K] getter F

setter J¥k.
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= [ string_sampk, 0.0.0.3 (TE140x Moduk Vendor)
* 2 Duts
+ 0 External Types
=2 POUs
+ 2 ToCOM Wrapper
= [E] FB_string_sample
[ FB_exit
[ FB_ink
[ get_stringInput
[ get_StringOut1
[ get_stringout2
&4 put_StringInput
5} bExecute
) bintalzed
) elnitExceptionHanding
+ ) eUpdateExceptionHanding
+ 21 nExceptionCnt

+

e

¥

+ 3} nHResult
+ B} stActiveException
+ 1. Version
f#H PLC-FB [/~ B4R :
VAR
fbStringSample : FB string sample;
myStringIn : T MaxString;
myStringOutl : T MaxString;
myStringOut2 : T MaxString;
nSize : ULINT;
nSize2: ULINT;
fIn : LREAL;
fOut : LREAL;
END VAR

// put sting input

fbStringSample.put_ StringInput (c_str :

// call function
fbStringSample (fNonStringInput

// get string outputs
nSize SIZEOF (myStringOutl) ;
fbStringSample.get StringOutl (c_str :

nSize?2 SIZEOF (myStringOut2) ;
fbStringSample.get StringOut2 (c_str

3.9.11

:= fIn,

= ') string_sample, 0.0.0.3 (TE140x Moduke Vendor)

+ 12 Duts

+ 2 External Types

=12 POUs

=12 TcCOM Wrapper
= [E] FB_string_sample_TcCOM_InitStruct

5 FB_afterinit
[ FB_ext
Fa FB_nk
[ get_stringInput
[ get_StringOut1
[ get_StringOut2
[ put_StringInput
%4 Reinit
3] bExecute
51 binitialzed

&

+

ADR (myStringIn));

fNonStringOut3 => fOut);

nSize); // size in VAR IN OUT!

ADR (myStringOutl), size :

ADR (myStringOut2), size nSize2);

SERF AT IR B A R R 12

FFAEFA AT LA Simulink” JESER 26 0F T REAT BOVT RAEARREAE TwinCAT SERFIABEHEEAT. T T CH

(¥ 5 PR A -

« HESCHUIA: LiEM TwinCAT Runtime B3V IPC SCHFRSG. WESN cmat XM, 1EHHEH
TwinCAT File Writer Ihfiedt, WAL Simulink® B ToFile Ihfigdt.

o EEBAUIR. BERUT A/ O T EA N KSR, Bl RS232. USB. K. ..

ToiE SIS 1R SO R R G B & KB Ry . Rk,

Haid L@t Instrument Controller

Toolbox™ SNAESEATEaERRMAEE S, RS232 1815, AEHHLEEM T TwinCAT Runtime. #RM, TwinCAT
AN AL T ZFEE1ED, 15 W TwinCAT 3 Connectivity TF6xxx.

o WREERSE API: AEEEHEM TwinCAT Runtime {8 FH:1E RS AP, Biltn, 78 C/C++ ARIDHH4ERL
windows. ho 500, WIAEH DSP Systems Toolbox™ ™% FFT IhEEHR[K) FFTW v ((HAMEH Radix 2
7)) 5 Simulink Coder™ ¥f#ERIX— ¥,

o WiHRPEFE : 7F Simulink Coder™ ZEACALHAIR], T REEA LML T 61 C/Cr+ Y, HAEE T I
GPRPE. MEIXMIEALT, JCIETE TwinCAT HsER AT .
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3.9.12 5E: EHIEEERK

BOE TwinCAT BCE S, TwinCAT XAE w43l PL R AHR S B
BEHITEAEE g, .. (Failed to copy repository file...)

TcXaeShell

Failed to copy repositary file ‘SRS to 0.0.0.0.0.0,

! Source file not found!

Jo IR 38 2 R A B i s SO B A BB A SO, e TMX BRBIFERF . TwinCAT XAE iR ¥ DK A FE
?Eﬂﬁmm%%,@&ﬁ&ﬁE%mi#(ﬁﬁiﬁﬁ%ﬁ*%éﬁ%?%ﬁwm%%Eﬁ%ﬁ%%ﬁﬁ
)

XAE “4E4%7  (Brror) XFifAE R F= A4 (KA R s ] :

"TCOM Server’ (10): Error loading repository driver C:\TwinCAT\3. 1\Boot\Repository\<model
vendor>\<model name>\<version>\<tmx-name> - hr = 0xc0000225

T T SCHFEE IR XAR G, BT, R 5 R R R R
(Could not link external function) .
v B RINERER RS AR RIS -
L. A4 TR E 2 7EM T AR B ?
= ES LA (v 40].
zgﬁmﬁﬁﬂﬁﬁﬁﬁﬂﬁﬂﬂﬁﬁmm%%ﬁ,%%%ﬁﬁﬁ%%%i#,#Hiﬁ%%%ﬁ%E
e
= Z W, IMX JE4if) [»_ 55].

“ TR RN DAL

3.10 7~

AE H NG IR A Bl AL KR BIE TwinCAT Tools for MATLAB F1 Simulink® “Z235FEF 23 IR A% .

A LA BAR i 4 B A AT R 1

TwinCAT.ModuleGenerator.Samples.List
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Command Window

New to MATLAB? See resources for Getting Started.

>> TwinCAT.ModuleGenerator.Samples.List

TE140x Sanmples:

SimpleTemperatureController:
Products: TE1400
Topics: Basic principles
Level: 1
Description: A wvery simple temperature controller that covers the basics.
Starc

BaseStatistics:
Products: TE1401
Topics: Basic principles

Level: 1
Description: & MATLAB code generation sample that covers the basics.
Start

TemperatureController:
Products: TE1400
Topics: Parameter access, Bus okjects, Test points, Referenced models, External Mode, Generating TwinCAT modules from subsystems
Level: 2
Description: &4 simple temperature controller with PWM output. & second model simulates the dynamic of the controlled system. This mod
Starc

FileRccess:
Products: TE1401
Topics: Basic principles

Level: 10
Description: & MATLAB code generation sample that covers file access capabilities.
Start

fx >

PRI TR BE R BN AT SRBUR B . vk, 2R BRI E RIS B3, R A & SRR =Bl AT
S A5 P 7 51 i AR S EAT 24K

AT T SRR Bl AR -
TwinCAT.ModuleGenerator.Samples.Show (SampleName)

TwinCAT.ModuleGenerator.Samples.Start (SampleName)

24 SampleName PLFFFHEAALEE, Fl40:

TwinCAT.ModuleGenerator.Samples.Start (‘SimpleTemperatureController’)

SampleName HHJZ#RG LS R FRIZAAE, #lU0 “Combine Modules” —>
TwinCAT. ModuleGenerator. Samples. Start (" Combine Modules’) .

3.10.1  TwinCAT HaitkFEO: £ MATLAB® HfFH

HahikEE O o

TwinCAT XAE BCE R TwinCAT HahLE: Il g e/ IAAS B 204 i gms . TwinCAT FCE M H 3hbim
T EFEE RS, X O n] DUEE BT COM SCREMZRARIE S (B0 C++ B . NET) Vi), tinfPldit
B HAITE S Vi, Hli0 Windows PowerShell. IronPython EYEZEALE4H) VBscript. tHAJLLM MATLAB® #£
BifEH

B RIZPEMPIVELNSCRY, ES I kAL: TwinCAT Hahfbiz O

7E MATLAB® i ff

Al NET. addAssembly #r47E MATLAB® P IR HAIMETE O . XFER] DU H P2 f e A sz 0 (Habtk
P2 APL) . BA[LAM C# F0 PowerShell THRFIFZmfSnt (HzapfhiZEOEE) .

AT RIEM VATLAB® AT RIS, 7 FIG4REIET VATLAB® 380 MATLAB® SGHsfl, o bA(EFIZRpl,
AT LTS B

3.10.1. 1 : Te3AutomationInterface

B
A A m SR AR
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e Tc3AutomationInterface. m: MATLAB® 2§, Sc¥l 1 JUFhH FH 75,
e Tc3AutomationlnterfaceGuide. mlx: VAUHF] MATLAB® 2851 MATLAB SEIf A

® A MATLAB® =M

TwinCAT Tool for MATLAB® and Simulink® ZZEfE ¥Rl 2B AR5 E. 4 MATLAB®
A5 AR TwinCAT. ModuleGenerator. Samples. Start ( AutomationInterface’) .

MATLAB® 4

MATLAB® JIASHRAL 7 — AR, PEBAnfT A% TwinCAT fiBk 7%, $4 EtherCAT 3k 1/0, SEEI4LEA
TcCOM A, FEREA1HAE HFsHL BTG A .

NTRERSIEATIIA, BT AEHIPAS TcCOM UZAFAAE T8 R AT B 3% %TwinCATDir%\ \CustomContig\Modules |
. AL, M TE1400 | Target for MATLAB®/Simulink® T #i@ il g8nGl. REH otk M H
5 . \TE1400Sample TemperatureController\ PrecompiledTcComModules\Actual TwinCAT versions\ &3
KA H R

1B4T m A% Tc3Automationlnterface Testhench. m. Z %Gt LA HIHECH Visual Studio SEWITE)E & ¥,
FEECE . RAEFBOE TwinCAT fRRTT 5.

MATLAB® 2§

etk

J& TRl AR BB DA &L Te34Automationlnterface FREIREER . Kk, @IS AR T RAE
A, FTUAZE MATLAB® JHIAS P57 24N TwinCAT fRIRT R . EFEA S I ES.

g R

function this = Tc3AutomationInterface

G R B BT L Z R PR, R RIINE, WK AssembliesLoaded $5PEEY “TRUE” o I
FEF AR B

* EnvDTE 1 EnvDTES0: FJ T Visual Studio W EZNMLAIEE. BLE Visual Studio WFAFEHIEE.
e TCatSysManagerLib: FJT7E Visual Studio FECE TwinCAT )71 TwinCAT Hzhibhge O,
* TwinCAT. Ads: ADS J&, filanf Tz UfIsE e XAR JRF.
* System. Xml: FH T XML SCHFRIEE .

R F 1A

function TcComObject = CreateTcCOM(this, Modelname)

ffFH MATLAB® #; BhIhRE & A ok BRI 1E S5
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>> help Tc3 AI.CreateTcCOM
——— help for Tc3AutomationInterface/CreateTcCOM —-——

CreateTcCOM creates a new instance of a TcCOM
TcComObject = CreateTeCOM (Modelname)
Instanciates the TcCOM with the specified name (Modelname).
BLlso a task with a matching cycle time is created and linked to
the TcCOM-Cbhject.

set properties: TcCOM

see also:
Beclkhoff Infosys

Beckhoff Infosys KM IRAE T —2e 3k, XSS %17 TwinCAT H 34k 0 ORI SRS 7R 4,
AT DL A A AE MATLAB™. C# Fl PowerShell Fhsziff)bbig, HFodb& 45 B it Beckhoff
Infosys MIHEHE, DMEEAS B K.

CreateTcCOM J7VEH SefibT <modelname>. tme CAY, SRIGMEA System. Xml MFHHEHL ClassID. 145 & 3RS
AU H . SRJEXABRIAT TcCOM BEATSLHI4k, FFdnt A3 DA —A (EEA) MRS . &
Ja, B PNEE NS TeCOM.

function ActivateOnDevice (this, AmsNetId)

[

TwinCAT ADS FHTEWHEE R TwinCAT Runtime [F24HIRAS, 0 Config BY Run. 7E ActivateOnDevice J5
1, XAR EewliEt e 2 ) AmsNetId P)#3] Config #R30, ZAEWGESATHT TwinCAT BB IFEIIRG. &
TERAL IR [0 NAS 0, R I N IR v e 75 2 — )

BT
R 5 st ] DU FH s v
function vsVersions = GetInstalledVisualStudios

BRARTR S 7 — A eR %k, RIS A BAS TSI R G e Visual Studio. SEREEREIIRT VS
2010 % VS 2017,

AR EISCH
B AutomationInterfaceMATLAB (Resources/zip/5776206091. zip)

3.10.2  FERUEREY

fE TwinCAT XAE PR3 A S 7 HE P A 3240t a] DUV A4 446 e B T AL R Ge .
T BEPAT LR IR

1. B@—7¥ 0 Windows Forms M FHFEF .

2. ¥ TwinCAT.BlockDiagram. d11 ¥&in®| L EF .
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3. ik, 1A ETROCGRERAIERE CEFRIL .

Search Toolbox

I Commor
[ Containe
B Menus &
I Data

I Compon

I Printing
[- Dialegs
I Reportin
[ WPF Inte
[» Visual Ba
I General

Paste

List View

Show All

Choose Items...

Sort Itermns Alphabetically
Reset Toolbox

Add Tab

Delete Tab

Rename Tab

Move Up

Move Down

”»

(Choose Items.

Ctrl+V

..) %Ho

4. #W8 <TwinCAT installation path>\3. I1\Components\TcBlockDiagram #4753 %
TwinCAT. Blockdiagram. d11,

-

Search Toolbox
“

. Bibliotheken

(=] Bilder
@ Dokumente

&' Musik

v a

[

Dateiname: TwinCAT.BlockDiagram.dil

» [ Executables (“dl; *e)

)

| Offnen |v|

’ Abbrechen I

e ———————————————————————————

=
Ij Choose Toolbox tems | ? & | I> All Windows Forms
4 Commeon Controls
‘ Silverlight Components | Wind Phone Ci | WPF Components h  Pointer
MET Framework Components | COM Compenents I System.Activities Components Button
" " " e CheckBox
- -
ame amespace ssembly Name = 8= CheckedListBox
BindingSource Systemn.Windows.Forms System.Windows.Forms B ComboBox
BlockDiagramBrowser  TwinCAT.BlockDiagram TwinCAT.BlockDiagram P ——
BlockDiagramBrowser  TwinCAT.BlockDiagram TwinCAT.BlockDiagram el atelimericker
BlockDiagramTcCom!  TwinCAT.BlockDiagram TwinCAT.BlockDiagram A Label
. [Cl_Bookmarl Microsoft.Office Tools\Word Microsoft. Offi Is.Word.9.0 A Linklabel
Offnen — - —— D EE ListBox
- S ——— ——‘ i . = i ListView
OOv| ' K. 31 » Components » TcBlockDiagram » v [+ LIjmo:xDzagmm Gur:hsu:her.'_ P| (). MaskedTextBox
Organisieren ~ MNeuer Ordner = ~ [ @ E  MonthCalendar
" e - ke Motifylcon
|\ Storage (Matthiasl] = Name Anderungsdatum Typ :
o i B NumericUpDown
. c5 (matthiasj-nb3) . [ - .
o . Components 23.04.2014 14:49 Dateiordner El  PictureBox
. c5 (matthiasj-pc) R
i . Setup 24042014 10:03 Dateiordner Browse.. EZ  ProgressBar
| TE1400 (tc-buildd1) = = )
TECT(ES | (%) TwinCAT.BlockDiagram.dll 15.05.2014 12:14 Anwendungse @ RadioButton
- " Erl : %] TwinCAT.BlockDiagram.Utilities.dll 15.05.2014 12:14 Anwendungse B RichTextBox
i st
- ME s |° = [&] TwinCAT BlockDiagram XaeExtensiondll 150520141214 Anwendungse TextBox
. Modules ]
= Tooli
. DevelopersStuff l Reset — _p
i = TreeView
. Mechanics auf transfe
Mechanik Bl WebBrowser
Ju Mechani 4 Containers
k  Pointer

FlowLayoutPanel
GroupBox

Panel
SplitContainer
TabControl
TablelayoutPanel
I» Menus & Toolbars

I» Data

[
S
(]
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5. fH ALY TeBlockdiagram 24452 ¥sin%] Windows Forms X 4iHt.

Search Toolbox P~

o= Forml EIE I» All Windows Forms

I Commaon Controls

I Containers

I Menus & Toolbars

I Data

I» Components

I» Printing

I Dialogs

I Reperting

I WPF Interoperability

I» Visual Basic PowerPacks

4 General

Pointer

BlockDiagramBrowser
BlockDiagramBrowserWithPropert...
BlockDiagramTcComObjectBrowser

Es) Es) K| B3

SymbolValuelist

3.10.3  SEHAHAMIEN TwinCAT X%

v BB MATLAB®, BiE & A 4% Simulink [ TwinCAT Target® iSRG M TwinCAT W52
SR 5 4 8T T AR P AT R AR .

1. https://infosys. beckhoff. com/content/1033/te1400 tc3 target Matlab/Resources/
14632780043/. zip

2. fRIE4E Z1P JFHAT tmx JARY.

© K4 A tox—archive [»_ 551 1ERATHATSCAE.
3. PUATIR B,

X TwinCAT X RAEEAFIIER TwinCAT 42 OFRABAME) F.
4. 4THF XAE B,

o WZEATLAZE TwinCAT 3 HEIZEHM TcCOM X145, TJLATE “TE140x BiEfLNpE” - TE140x —
Simulink PR FIXPT IS .

5. BUEESZHBIE4rAL TwinCAT 4145
6. WIGHCE .
7. K HTELERSIN B r{EE513

= AR RGLANEPIE tox M. EATHARE4, 0 ORM iEBAIdE. Prif iR OEM IER A eIt
AEAL R HIRRS L

8. EILREPBIIAFA S [ 15].
9. BnHCE

= WORHLE G, ST UEAERL v 1] SR R AT A E SR
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Solution Explorer
S| o-a|s=
Search Solution Explorer (Ctrl+()

%7 Solution TwinCAT Project35" (1 project)
4 il TWinCAT Project3s
4 @ sysTem
% License
b @ Real-Time
4 B Tasks
(&1 Task2
=% Routes
23 Type System
4 | TccoMm Objects
4 [E Object1 (TempCtr)
4 [ TempCtr U
& FeedbackTemp
4 W TempCtrlY
B HeaterOn
b M MonitoringSignals
4 |E object2 (TempCtrisysPT2)
4 [ TempCtrisysPT2_U
) Heat.On
4 W TempCtriSysPT2_Y

& AnALYTICS
> &Ewo

-1 x

TwinCAT Project35 # X

Object Context Parameter (Inif) Parameter (Online) Data Area Interfaces Block Diagram
Object! (TempCtrl)

......................... Heater control

57 Chasl
é_gfn 1257 TRUB eateron
Internal Pl PWM
Setpoint
2]
245 Monitoring
Bus Signals
(@D »0.1 i
FeedbackTe%éh? t 245
scale Mux Scope
YTChart 4 X
TwinCAT Target for MATLAB/Simulink e
Sample model "TempCtrl™ 15.0
Subjects:
- Basics S
- ?usob]:ects 1380
- Testpoints
- External Mode 13.2 ILLL"
12.6 LLLH‘H_
12.0
0.000s 5.000s 10.000s|

Online
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