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1. Bz

C++ 4 2 W BL 32 ¥ M vs B fF Bk A& : Microsoft Visual Studio
2010/2012/2013/2015/2017, Level Professional, Premium, Ultimate, Community
J UL EFECRRA . ABIFE A& LA vS2015 Community 57 7 o
1.1 AR 2228 B 5R
(1) $RAT 234 vS2015 Community, FLAR 2258 25 IR HE
YIRS A) ik CH+PmPEDS, 3 NPKE TCVEEH twincat3C++DjRE

6q Visual Studio

Community 2015




an SR Ad R ) & vS2017:

ETEZH — Visual Studio Community 2017 — 15.9.26

TiFfAz B 1ES BEAE

Windows (3)
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BECKHOFF

The following Microsoft Visual Studio Versions are installed:

Microsoft Visual Studio 2010

Microsoft Visual Stu

Microsoft Visual Studio 2013

Microsoft Visual Studio 2015

Beckhoff TwinCAT 3.1 (Build 4020) indudes Microsoft Visual Studio 2013 Shel as
new default environment, Would you like to install it?

[T 1nstall Microsoft Visual Studio 2013 Shel
Information: TWinCAT XAE will be integrated in all installed Visual Studios versions.

InstalShield

[ <k |[ _Next> [ concel

RN B A VS 2015, KA T 2] 1%k 2234 2013 Shell

1] TwinCAT 3 - Ver:

BECKHOFF

Would you ke to activate the TwinCAT XAE settings for Microsoft Visual Studio?
Existing settings will be overwritten!

Microsoft Visual Studio 2010
Microsoft Visual Studio 2012
Microsoft Visual Studio 2013

[¥] Microsoft Visual Studio 2015

InstalShield
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T DR ERAN VS A, R 201555 AR I 1Y) vS2015
(5) PR B 24— MRE A "Windows Driver Kit" (WDK) T 3% :

https://www.microsoft.com/en-us/download/details.aspx?id=11800

ZREIXAEHE N T RELE TWIinACT 3 LIRS Q)@ A gmdE c++iitl, )5 HE
“Build Environment” J5 &7 OK

BITIT ikt

Features - check to nstal, uncheck to remove Pending setup tasks:
Microsoft Windows Driver Kit 7.1.0.7600 18. Instal: pfd_x86fre -
[] Full Development Environment 19, Instal: vistalbs_lab4fre
[¥lBuid Environments| 20. Instal: vistalbs_x64fre
[ samples 21. Instal: vsmbs_xseﬁe
[l Tools 22, Instal: weoinstalers
) ) 23. Instal: wnetlbs_iz64fre
[[]Help (Documentation Collection) 24. Instal: wnetlbs_xedfre
[[] bebugaing Tools for Windows 25. Instal: wnetlbs_x86fre
[J Device Simulation Framework 26. Instal: wxplbs_x86fre [
[[J Windows Device Testing Framework ‘
Cick the OK button to execute these tasks =
and update the configuration of this ‘
computer. |
Feature Status - cick feature node above for details
KIT FEATURE: Buid Environments -

Incudes Windows headers and libranes and 3 complete set of bulld toolk for bulding Windows drivers
and device onented apphcations. Build Support is provided for Itanum-based, x64, and x86 CPU's, and
for Windows 7, Windows Vista, Windows Server 2008, Wndows Server 2003, and Windows XP.

STATUS:

Heb

This feature is installable.

l Undo

OK l ncel . I

(6) % M oK

% Select Kit Install Location

re s E o :

- "

Select Install Path

Edit the install path and click OK to proceed with install, or select Cancel to return
to the Kit Configuration Dialog. Use the browse button to select an instaliation path
or the default button to set the default installation path.

C:\WWinDDK\V/600.16385.1

Browise | Default |

(7) 3FE “I agree:’ }ﬁ'ﬁﬁ OK

End-User License

Fleaze read the license agreement below. If wou accept the terms of the
agreement, check the [I AGREE] checkbox, then click [0K] to continue kit
B EEM ERE 33 B

MICROSOFT SOFTWARE LICENSE TERMS i
MICROSOFT WINDOWS DRIVER KIT El

These license terms are an agreement between Microsoft Corporation (or based on
where you live, one of its affiliates) and you. Please read them. They apply to the
software named above, which includes the media on which you received it, if any.
The terms also apply to any Microsoft

« updates,

* supplements,

¢ Internet-based services, and

*  support services
for this software, unless other terms accompany those items. If so, those terms
apply.
By using the software, you accept these terms. If you do not accept them,
do not use the software.
If you comply with these license terms, you have the rights below.
1. INSTALLATION AND USE RIGHTS.
Tnstallation and Use. One user mav install and use anv numher of conies

Cancel | [1:4

A -

¥ I heree



https://www.microsoft.com/en-us/download/details.aspx?id=11800

(8) A58 MR Mty Finish 453
-Micmscﬂ WDK Install Progress. u

Microsoft WDK Corfiguration 100% complete
Microsoft Windows Driver Kit Installed
Microsoft WDK Components Installed

I - |
(9) WEHTIT (RG] BEGFER, Al [FEER]

B — L X" ]
[teEns (@ | =R |55En [ne |
EMTASHEN. SR EAEIERER
R
WMEHE EEHA PR LRERTE
BAEREF
SRR REENEESE
(
RS
Fingeh . RiniEnERE f

5w

(100 st RGAR TR B, DHEAERS MR,
AR EA44: WINDDK?
AR B : C:\WinDDK\7600.16385.1

e =]
TEEsTE =]
TEEm: WINDDET
TEEWV): C:AWWinDIEATROD. 16365, 1
[ me= | BmA |
RHTRE
=B L= i
TEMP C:'windows\TEMP
THF C:'windows'TEMF |_|
USERNANE STSTEM B
windir M hwindmws i

(FEw... | [(wEEo.. | [ Mg |

[ we |[ =& |
(1) WEI S HIERG AL E
FRHEE )

=8 I} i
VS100COMHTOOLS  C:\Program Files‘Microsoft Visu. ..
WIRDDET C: W inDDEN . 16335, |_|
windir C:'Hindows s
windows tran k] i

(Em... | [(wEo... | [ #Ew |

[ w= [ mE |




2. TwIinCAT3 7E 64 MEER G P B FIEP R =3

TwinCAT3 Z3E7E 64 N HAE R4 ERIEHE, JFRIFEIT PLC AT AN, H
R I K IFIEAT matlab-simulink 85 C++ I 75 B2z MRIE S, DL RSB
R F W I 2 B b

2.1 fEI R HLNG O IF e e B R

(1) DA H AARPRFT I Visual Studio 2010/2012/2013/2015 fr & #2R & I (AT
N #2 = Microsoft Visual Studio 2012/2013->Visual Studio Tool=Visual Studio
2012/2013 iy &R E 1),

@8 BIEES: Visual Studio x64 Win64 &4427(2010) = =R ==

Setting environment for using Microsoft Uisual Studio 2018 x64 tools.

C:~Program Files {(xB6>-Microsoft Wisual Studio 18.8~UGC>

(2) AUEIEPBIHRAE, #iANLL T84 makecert -r -pe -ss PrivateCertStore -n
CN=MyTestSigningCert MyTestSigningCert.cer. [Pl %5 $HE7~ Succeeded

B STES: Visual Studio x64 Win64 &$387(2010) o[- B (]
Setting environment for using Microsoft Visuwal Studio 2818 x64 tools.

C:“Program Files (x86>“Microsoft Uisual Studie 18_8-UCrmakecert —r —pe —ss Privalll
iteCert3tore —n CH=MyTestSigningCert MylestSigningCert.cer

Succeeded

C:“Program Files (x86>“Microsoft Uisual Studio 18.8~UGC>

(3) A F 5N certmgr.msc F1HFEP 4 LA F 3 NI A BOE B 61 8 il Th
R THAEZ RGN, WHREDE EE AT S5 .



@ certmar - BEE - 2553FEF\PrivateCertStore\iEH] [E=2|EcE =]
TP BEW) BBV EEHH)
@5 0lc k= HE
G EE - ZEAs s ° T HILEH fisczl=ts) EER ®E EBER
1A ) MyTestSigningCert MyTestSigningCert 2040/1/1 <FiE- <=
| SEEIRERRENA
| BAEE
| PREREIS
| Active Directory BFITE
| EEENERE
| FEETES
| EARERRE
| EEEA
4 [ PrivateCertStore
1S
| EEEEEEE

« m »

PrivateCertStore FHiE&E—MES.

(4) FRLLVETE B ALPR 4TI Visual Studio 2012/2013 A A HLR T 1, H N 2
iEMIE S . bededit /set testsigning yes.

Bl SES: Visual Studio x64 Win64 ES4235(2010) [r=|[-E | (3]

Betting environment for using Microsoft UViswal Studio 2818 x64 tools.

C:“Program Files (x86)“Microszoft Uisual Studio 18.8"UC>bhcdedit ~sset testsigning
L

C: “Program Files (x86>“Microsoft Uisual Studio 18.8~UGC>

(5) LT RITHREHE L ER T RS L=
AZ B4, . TWINCATTESTCERTIFICATE
AFE{H: MyTestSigningCert

EREE &

WS | | @8 | R |EE

ERTAZEER BLAEYEERER-
i1

Adninistrator ISR V)

MR, SR NFEEE, LURENATE xR i
TENP SUSERPROFILE%\AppDats\Local\Tenp
,‘;‘i(:r‘)i, THP KUSERPROFILE%\AppData\Local\Temp
ABFREXH
SEERAxMRmE FiR ). WEE... | | RO A m: TYINCATTESTCERTIFICATE
R TEEWV MyTestSigninglert
SR FHEE ) -
WE
BEHIOABE =8 &
Fingeh RGEkminEinze ComSpec C:windows\system32\cnd. exe
FE_NO_HOST.C... MO
wE @, NMEER_OF PR .. 1
ns Windowe NT ¥
IFRER 0 B @)
— — WE | A |
wE A et i

ER: Bur P BREBE S BN, RERIVENA TAERUTRA.



AREERRE 7601

Vindo 0 =y

TSR Win10 £ g ix A Build 10

(6) FHJGFTHF TWinCAT3, Hridt C++IiH , REt S I IRE S % 3 D -

Show output from: Build - £ fa

1s------ Build started: Project: Untitled2, Configuration: Debug TwinCAT RT (x64) ------

1> header file << C:\TwinCAT\3.I1\SDK\\_products\TwinCAT RT (x64)\Debug\Untitled2\\Untitled2Version.h >> is up-to-date!
1> TcPch.cpp

1> Modulel.cpp

1> Untitled2ClassFactory.cpp

1> Untitled2Driver.cpp

1> Untitled2.vecxproj -»> C:A\TwinCATA3.I\SDK\\_products\TwinCAT RT (x64)\DebugiUntitled2.sys
1> The following certificate was selected:

1 Issued to: MyTestSigningCert

1 Issued by: MyTestSigningCert

1> Expires: Sun Jan 81 88:59:59 2848

1> SHAL hash: E27AGBEGABCTBCBCE86DFDDBS3DDF2486D1EESB2E

1> Done Adding Additional Store
1> Successfully signed and timestamped: C:\TwinCAT\3.I1\SDK\\_products\TwinCAT RT (x64)\Debugi\Untitled2.sys

1> MNumber of files successfully Signed: 1
1> MNumber of warnings: @

1> MNumber of errors: @

(7) BJa AR AL REAT A B384 SR IBAT R PP il 2 AT 4, U] AR 5
Az B WDK AR R B e in\”

WEZE 2|
Administrator FIFHPZE W)
=g & S
TERP ®USERPROFILE®\AppDatatLocal‘Temp EETsTE
THP SUSERPROFILE®\AppData‘Local‘Temp
TEEm: WINDDKT
(FEm. | [(mEe. | [ W | TERFWV): § C: \#inDDK\TE00. 16385. 14 |
RHTERE) [ ®= [ mA
8 /-1 >
WINDDKT C: \WinDDK\T600. 16385. 1
windir C:'windows E|
windows_trac... 3 T
windaws trac C-ARVTRiniTestchinztalInarkasah 24

(rEw.. | [mEo... | [ #so |

[ me | mE |




NTITERF BB R 64 A 514 EREHEIE, ABMHRME 7 —RE TA
||E:,'] G645igner 1.0.0.exe

VA ﬁ‘ﬁg‘xil:—'-:ﬂ:]‘% ’
TwinCAT3 Assistant Ver: 10O (Li Xiaoning) (e
WinDDK Path:
C\WinDDIK\7600.16385.1

| Setting ‘

il setting W2 H )5 AT T Z BT TR PR, .
1LEMZES> (9 ~ (11) } o
2.1, FEFF R H IR 3 T B E R ek
T A& 32 M s& 64 hi#he HA5E & B e bR, HEZ b, SN2 N7
ZAET, R T BT R B AR ST MR, PRIER A —MEBAAE.

B SERE BJA R AT

2.2 1F 64 i H Anf il 4% e 3 B uE 1
WK FT I R ) C++#E Matlab/Simulink #ERIZ4T#E EPC L& IPC 1, HIX &
HAnfz il 2 th 75 E 228 AL E 64 M EFIET S
(D) EFREARMCIEIAED CPRE L XXH e S G AN H, 2% 2.1(1)-(3))
(2 &_f:§35ﬂrrtﬂﬂt?4$2, 7E certmgr R B AE T, Zfﬁifrﬂﬁ

A WEE EHICOR
LA My TestSigningCert e 2040/1/1

FrEESK) 4 FIFHO)

a0 ECE

MERTEEEIET « IEPEEDIR
ﬁﬂi?ﬁﬁ

'ng%ﬁéﬁﬁgg?ﬁﬁgé

BE“T—&" i

cr—fE|Ffm] [ BE |

10



FaH
SR AR E R —E St

%’f‘ﬁf&%ﬂf%#‘ o MRERABRIEP—EFL, STEE— BT

BRI Sde
2 ZHAEEO
SrLALTH )

THRSLIENESEE

KE—s$®|F—$w> [ mA

BUEBUN IR ERELT —b

HSCHE
Bl AT ER SR .

EEEERARE

) Basefd HRRE X. 509 (. CER) (3)

O NIEEEEEITE - PECS #7 iEF (PR @
[ insarss, MigdEEEERREE hrIREES O
- AEB={h - PECS #12 ( FFY) (B)
[ inRaTgs, MigdEEEERRESE hAIREIES )
[JinRSLtth, ESHER E©
[ SHmEl BBk 1)
Wicrosoft FEBIEIEFTERY ( S5T) (1)

THRIFE R AEAER

(E—E®|FT—£w > |

b J 1 B — A BR AR ORAF RLAIE 5
s

Gomunn -

_ }

ESHMRH
{REBE AR

iR E®:

ED

Eric Vang 1881
Ripe

<E$5®|T—5® > [LBA

A= ! / HEH
B s S
= Es -
Epc s
& REFE
A L T e

;zq*zm{ MyTestSigningCert |

;[ DER SEBIEE) X509 (cer)

- R

11
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IFE=MIER SRS

EERIMERIEESLEMS-

EHEETIAE:
SiftE

SiEH &
HIEIEERRE A T
TP

[(E—#®]| =m || BB#

(3) ¥ VLEB Rt rp Xt AT %24%,  midT Install Certificate
| Certificate E

General | Details | Certfication Path |

@a | Certificate Information

This CA Root certificate is not trusted. To enable trust,
install this certificate in the Trusted Root Certification
Authotrities store.

Issued to:  MyTestSigningCert

Issued by: MyTestSigningCert

valid from 10/ 31/ 2014 ko 1} 1} 2040

IInstaII Certificate. ., iI Issuet Stakermnent

Learn more about Certificates

12



JF Next

Certificate Import Wizard @

Welcome to the Certificate Import
Wizard

P | This wizard helps you copy certificates, certificate trust
<= g ] lisks, and certificate revocation lists Frorm yvour disk ko a
> certificate store,

A certificate, which is issued by a certification autharity, is
a confirmation of your identity and conkains information
used ko prokect daka or bo establish secure netwark,
connections, A certificate store is the system area where
certificates are kept,

To continue, click Next,

= Back Nexk = ] | Cancel

W B FAA AL B, BEJE Next
Certificate Import Wizard @

Certificate Store

Certificate stores are syskern areas where certificates are kept,

window s can automatically select a certificate stare, or vou can specify a lacation For
the certificate.

I @) Automatically select the certificate store based on the bype of certificate I

Place all cerkificates in the following store

Browse. ..

Learn more about certificate stares

= Back Mexk = Cancel

13




J17 Finish

Certificate Import Wizard @

Completing the Certificate Import
Wizard

The certificate will be imported after you click Finish,

e ‘fou have specified the Following settings:

o= = ST SR Aukomatically determined by b
Conkent Certificake
4 I 3
’ < Back II Finish J l Cancel
| Fe—

e 5 H T 122 3E R T
Certificate @

General | Details | Cartification Path |

@ﬁ Certificate Information

This CA Root certificate is not trusted. To enable trust,
install this certificate in the Trusted Root Certification

Authorities store.

Certificate Irmport Wizard @

il The importwas successful,

Install Certificate... | | Issuer Skatement

Learn more about certificates




(4) BEJS4TH cMD, T A\ 2 FEMIE T :  bededit /set testsigning yes

EX Administrator: CoMind owshsystern3omd.exe = [=] |@

Microzsoft Windows [Version 6.1.76811
Copyright <c? 20108 Microsoft Corporation. All »ights reserwved.

C:slUserssAdministrator>*hededit Aset testsigning wyes
The operation completed successfully.

C:\UserssAdministrator»_

HJE HUI S TEA T AR HIE Test Mode 33 B 25 44 222 i )

W [ !

3. C++IEF IR B

3.1 C++FE M B B IR
(1) HrEEmHE

Mew Project

» = MET Framework45 | Sort by: [ Default a T E p-
4 Installed ] . i .

TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager

b Visual Basic Configuration
b

isual C#

b Visual C++

b Visual F#
SQL Server
PowerShell

b JavaScript
Python

b TypeScript

b Other Project Types

b TwinCAT Measurement
TwinCAT Projects

Samples
b Online
Click here to ge online and find templates.
Mame: [TwinCAT Project3 |
Location: c/\users\ericyang.beckhoff\documentsivisual studio 2013\Projects Browse...
Solution: Create new solution
Solution name: TwinCAT Project? Create directory for solution

[] Add to source control

(o

(2) SFrid C++IH, BFRETEIL (ARERE TR ).

15



fa Solution 'TwinCAT Project3’ (L pr
4 gl TwinCAT Project3

b SYSTEM
MOTION
i rLc
[ SAFETY
‘O Add New ltem... I
b L"O [m] ew Itermn ns

‘a3 Add Existing Ttem... Shift+ Alt+A
E Hide C++ Configuration

(3) #%$% TwinCAT Driver Project J& st s Il

Add New Item - TwinCAT Project3 LY Y - o R ===
4 Installed Sort by: Search Installed Templates (Ctr+E) O ~ I
— E TwinCAT Driver Project TwinCAT C+-+ Driver Type: TwinCAT Cr+ Driver
» Online Creates 3 TwinCAT driver project.
E TwinCAT Static Library Project TwinCAT Ce+ Driver

Click here te go enline and find templates.

Name: [test |

Location: [cusershericyang beckhoffidocumentshvisual studio 2013\Prajects\TwinCAT Projecti\TwinCAT Pr ~| |  Browse.. |

(4) #EFE TwinCAT Module Class with Cyclic 10 &5

Add New Item - test

@ g
a I N5 1 S .
l

TwinCAT C++ Module

Search Installed Templates (Ctrl+E) O - I

TwinCAT Module Class TwinCAT C++ Module Type: TwinCAT C++ Module

b Online Creates a new TwinCAT module class

TwinCAT Module Class with ADS port TwinCAT C+ + Module which implements the cyclic caller
interface and which has an input and
output data area

L EEE

TwinCAT Module Class with Cyclic Caller TwinCAT C++ Module
I @ TwinCAT Module Class with Data Pointer TwinCAT C++ Module
il W TwinCAT Module Class for RT Context TwinCAT C++ Module

Click here to go online and find templates.
Name:

Location: Use

(5) 5 X—" short name & FHERAH) Modulel tH0] LA, Bl )5 At OK.

16



TwinCAT Class Wizz

Short name
Class name
Header file name

Source file name

Modulel
CModulel
Modulel.h

Modulel.cpp

| conca || ok |

(6) X7 TMC Files T [ test.tmc JF GG EL &,

Solution Explorer
@ e-

Search Solution Explarer (Ctrl+;)

>

e di|

p-
] Solution TwinCAT Project3' (1 prd
4 “i TwinCAT Project?
b |l svSTEM
MOTION
PLC
SAFETY
[fed o+
4 test
4 %] test Project
b ;5 External Dependg
4 .| Header Files
3 Modulel.h
3 Resource.h
TcPchh
4 testClassFact
testinterfaces.
3 testServices.h
Source Files
b *+ Modulel.cpp
++ TcPch.cpp

[M test.rc

P *+ testClassFact

TMC Files

|| testtmc
TwinCAT RT File
b TwinCAT UM Fil

test.tme [TMC Editor] + >

oh

« %

TMC Module Classes
2% Data Types g Shows the properties of the Module.
%2 Modules
4+ Fal ChModulet po— :
=2 Implemented Interfaces NEE TR
I B Parameters
L Dats Areas Name CModulel
I8 Datz Fointers Class ID (CLSID}  ce1134b2-9bfc-44b3-85da-12ba28662484
I =% Interface Pointers
l?; Deplayment Class Fadiory test
Image E” Choose image... l l Reset image...
Init Sequence

Instantizble in RT Context

Define the contexts of the module
=11
1D

1

T

0 Errors ‘ ! 0Warnings ‘ 0 Messages | Clear Search Error List

(7) 5JT DataAreas T Inputs A Outputs H] UKL RSt DI | 3 MR,
ATUHRAGAE, YRMW T LLFshHeE.

17



Fi E THC
W® Data Types
Fi ﬁ.i Modules
Fl
2 Isplesented Interfaces
I % Parazeters
F Data Areas
Fi Inputs
F] Sy=bals
Veluse
Statuz
Data
4 [l Outputs
a4 . Sy=bols
W Value
W Control
W Data
Bl Dats Peinters
| =% Interface Fointers
E Deployment

(8 FshfiE—A Inputs B &, 4788 Inputs | ] Symbols, 1% #& Add new symbol,

Fi Data Areas Value Alias
4 Inputs Status Alias
d Symbals

Va] Add ne.:-.- symbn-[..; |
(9) HEH 138 5 4 F AR 43 T U an & BT 7 : Name: change; Select: bool

4 §g) Modulzs
4 [ Dlodulsl .
=2 Isplesentsd Interfaces General properties
| % Parameters
F] Data Areas I Name changs I
“ te Specification |Alias -
F Symbola =
¥alue .
Status Define the data type
Data —
change I Select BOOL I .
< ﬂut;:ut's Description |Normal Type "l
F . J_Y“'_’l:lﬂll
W Value Trpe Information
I Centrel B
Namezpace
W Data
Bl Data Fointers Guid

{18071995-0000—0000—0000—-000000000030}

L Tatewfnns Primenws

(10) AR — M AR & icount, 8RN int,

4 [f CHodulel .
3 I=plezented Interfaces e
[ % FParameters
a Data Areas Nazme icount
“ te Specification |Alias -
F Sy=bols _
Value )
Statuz Define the datas type
Data —
changs
« W Outputs Degcription |Normal Type 'l
F . Syzl:m]l
W Value Type Information
W Control B
Namespace
W Data
W icount Guid {18071895—-0000-0000—-0000—000000000006

Bl Noto Frintare

(11) A E ST 545 test Project, %+ TwinCAT TMC Code Generator 4= il
T™MC AXH5



] EC++

a ay=ooLE

Valus
a IE test Statu
7 test Project Data
4 | Header TwinCAT TMC Code Generator
] Mod TwinCAT Publish Modules
20 s

(12) XUk Source Files A4 T ) Modulel.cpp HIRE C++i2fF, FEFmELE
//TODO: Replace the sample with your cyclic code R, k& N & F L aEy,
AT DUR BB G 1) C++ I H o D& B — S5 R IARST, AT DA B, &k

HATHT i ZEHIRE -

wasmEEEES
=l S
o BEEE ‘test” (1 4MAE)
a [ test
il svSTEM
& moTion
PLC
0 SAFETY
P
a [ test
4 7] test Project
4 [y Header Files
(8] Modulelh
(1] Resource.h
(8] TePch.h
] testClassFactory.h
b testinterfaces.h
] testServices.h
4 [ Source Files
¢ Madulel.cpp
&) TePeh.cpp
B testrc
&3 testClassFactory.cpp
4 [ TMC Files
testime
[ TwinCAT RT Files
» £ TwinCAT UM Files
gl e
Eo

.
(2FEE

iy
ron SAFEOP to PREOP
-IIKESULT CIndula SetOhjStateSP ()
1
HRESULT hr = 3_0K
m_Trace.Log(t1¥erbose, FENTERA)

/7 T0D0: Add deinitialization code
m_Trace.Log (t1Verbose, FLEAVEA “he=0xA08:", he):
return hr;

1

FF/ <At oGener ntent " Implementationdf_ITcCyelic”
—HRESULT CIudulEl CYElEUDd.zTEfITCTESk 1pTask, I[CUJ\kIIUWn* ipCaller, ULONG_PTR context)
{

HRESULT hr = S_0K.

/7 T000: Replace the sanple with your cyclic code

m_Outputs. Valuc-n caume:

return hr
=/ /4 </ bt oGenerat edCont ent

SRR ET AT IR IR T RS EIE T I T TR EF AT IR I EdET I TR iEiiTl]
BRESILT Clodulel: :AddNoduleToCaller ()
{

m_Trace.Log (t1¥erbose, FENTERA)

1/

HRESULT hr = 5_0K
if { m_spCyelicCaller.HasOID() )
1

if ( SUCCEEDED_DEG (hr = m_spSew—bTcquerySnartObiect Interface in_splyelictaller)) )
if ( FAILED{hr = m_spCyelicCaller->AddNodule (n_spCyclicCaller, THIS_CAST{ITeCyclic))) )
[

W% 4

(13) TR MRS HIRIA B R 2 AR T i — 26 T IUEEFT, change T8
fil /2 icount T Es RANTIEIHRE .

A TODO: Replace the sample with your cyclic code

if (m_TInputz. change)
Im_Ouat put 2. icound+,

1

(14) FEFEUF)E 45 test Project A BT 1A% 1% C++IT H .

fah | ©-2dii@ | @, TwinCAT TMC Code Generatar
Search Solution Explorer (Ctrl+;) TwinCAT Publish Modules
MOTION Rebuild
i pLc
SAFETY Clean
View ]

A EC++

P I test Analyze ’
4 [i7 test Project Project Only »

[
Pl

+@ External De

4»| Header File
b B Module Mew Solution Explorer View

Scope to This

b B Resourc Profile Guided Optimization ’
™ T-Drh W

I 50 S LEH B 11 AT DUE B0 T 3R

19



Qutput
Show output from: |Build -|| | e | x= | 2

1% Done Adding hdditional Store

1% Successfully signed: C:\TwinCAT4Y3. 1%SDEM productsiTwinCAT BT (xA41%EReleaseitest. sys
1% Wumber of files suecessfully Signed: 1

1% Fumber of warnings: O

1> Humber of errors: O

========== Euild: 1 =uceeeded, 0 failed, 0O up—to—date, 0 skipped ==========

(15) A5k test 3 FEVR NTET U QA VR I Co+ 2 1R,

] C++

I;@ s

b [ test Project ‘O Add Mew Item... Ins
4 UO )( Remowve Del

Devi
E E\I'IC?S Rename
@ Mappings
Save test As...

|&l Save test as Archive...
) Send test by E-Mail...
Compare test with Target...

(16) A H & [i%3#E CModulel[module]J5 &7 OK,

Insert TeCom Object

| Search Mame: test OBl [CHodidel] 0k ]

Tope =-{8] L+ Modis Verdor Eancel
= IE C++ Modules
J Choduel [Module] e, .
{=-3 5
|
Inzest Instance. .
| Fieload
i
i
|
|
|
| File: dhdecuments\wisual studia 201 IWProjects\esilestlest\test tmc

(17) VRIN52 5 T LLTE test 3K A~ Co+351 H 7 S H 351 7 — & 10 A5 Bt

4 test_Objl (CModulel)
F] Inputs
#| Value
#| Status
#| Data
#| change
4 W Qutputs
E- Value
K+ Control
B Data
E+ icount
20



(18) A SYSTEM "I Tasks, EFEASMIFT WUT 46 G C++I5 H i ifi /) Taske
4 ] TwinCAT Project3
4 | svSTEM
| License
i) Real-Time

=T= Routes ‘O Add NewItem... Ins

TcCOM Obje "0 Add Existing Item... Shift+Alt+A
=l nanTiom

(19) X7 test_Ob

=2 Routes

TcCOM Objects Depend On: Manual Config
MOTION [ Need Call From Sync Mapping
@rc Dats Aress Interfaces
SAFETY | [0 Tnuts
+ s+ ¥]1 * Outputs’
s [l test
4 [ test Project Data Pointer Intarface Fointar:
4 (7 Header Files
] ModuleLh
Fesult
[1® Task | Name Priority Cycle Time (us) [ ADS Port Sert Order
1 02010010 =l Taskt 1 10000 350 (default)

& Medulel.cpp

&) TePeh.cpp

i testrc

& testClassFactory.cpp
4 [ TMC Files.

1] testtme
> [ TwinCAT RT Files
> [ TwinCAT UM Files
g SRR
4 [G test Objl (CModulel)
s ) Inputs
# Value
¥ Status
# Data
#l change
4 W Outputs
B Value 87 E:] RIS EYE Yl

& Control 1> IEAER 4\ TwinCATAS. 1ASDEVS products\TwinCAT BT (:68)\Releasehtostitest. Lastbuildstate™ AT Touch 4350
I

& Data
B> icount 15

(20) 178t Devices, i%&FF Scan JFHIHEHHIK & -
« @vo I

& Devices| ,

a7 Mappin ] EhORRIR(W)... Ctrl+Shift+A
EHRAE(G)... Shift+Alt+A
Scan
255P) Ctri+V
Paste with Links
Save Childs in File

G /-

(21) AUEE A 1 ) ) LA RS

21



+ B o

4 " Devices
4 | Device 2 (EtherCAT)
@ Image

*® Image-Info
- SyncUnits
Inputs
W Cutputs
p [l InfoData
4 [l Term 1 (EK110:0)
& InfoData
§ Term 2 (EL1004)
B Term 3 (EL2024)
5 Term 4 ([EL9011)

(22) ff C++I H ¥ change AZ R &% 2 EL1004 fUJHIE 1 £, sl OK.

o Flc++
4 [R test -
77 test Project Attach Varisble change (Input) =)
4 [@ test_Objl (CModulel) =T Show Varnables
4 Inputs E- % Devices @ Unused
#1 Value 7% Device 2 [EthetCAT] ) Used and unused
#1 Status = Spnelrits ] Exchide disabled
# Data £ cddfak> [#] Exchide other Devices
- & <unrslrEnced> 7| Exclude same Image
5. changs 5 L weste > IX1560.81T[01] oo
4 W Outputs S § Tem 2 (EL1004) [P Son by i
i 1 ofl ness
> Value i B
& Control %l dnput > DEISTRIT[OO] Show Vatiable Types
& Data o et > K392 BT[] [P Metching Trpe
L # et > K393 BIT[T] ] Matching Ste
B icount | WeSlae > IX15221.BIT[01] 9
« Evo %l InputTogde > X15247 BIT [11] 1A Types
“ "% Devices 4 e im0 & 01l e
4 =8 Device 2 (EtherCAT) eolae g Difsets
*B Image | Cortlinuous
8 Image-Info | Show Dialog
v 2 SyncUnits Vaiable Name
g Inputs | Hand over
» [l Outputs Take over
. [H InfoData
4 B Term 1 (EK1100) ‘:]t""”< [:OK
B Tnfalata

(23) B )Xl Real-Time, % C++Debugger ' Enable C++ Debugger A1k, Xk

BATA AT ALE C+ AT I

I Modulel.cpp

Settings I Orline ll’rion‘tiesl CH# Debugger |

4 BRSER “test” (1 4HH)
a [ test
4 @) SYSTEM
% License
4 D Real-Time
(& I/O Idle Task
4 B Tasks
& Task1
=l= Routes
TcCOM Objects

[V Enable C#+ Debugger

(24) #TJTF TwinCAT, i%$¥% Activate Configuration JEJEL & T R F 45 i 2%,

22



TwinCAT PLC EiRAM) Ry TR GE&Eac)
*8  Generate Mappings
Activate Configuration
Restart TwinCAT System
Restart TwinCAT (Config Made)
Reload Devices
Scan
Toggle Free Run State
Show Online Data
7. Show Sub ltems
#2  Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM ¥

2@, @EAEE

Show Realtime Ethernet Compatible Devices..,

(25) #H T H T E .
TWinCAT XAE [

@} Activate Configuration
A (Old Configurations will be overwritten!)

(= || == |

(26) 7RV BB AT S i 7 o
TwinCAT XAE o

9 Restart TwinCAT System in Run Mode

TREEAT T i PR 2 7578 P 0 (AT IR A

(27) i test_Objl (CModulel) T icount, M %% Online, X44MHTEEH Tl
EL1004 FJiHIE 1 I, icount H{EAEAL .
= [farishie [Fiags | oine |

o REEE “test” (1HE)
a [ test Value: 0x022E (558)
b @l SYSTEM Few Value: Faleass
& MoTIoN
E ric
[ saFETY
+ [ C++
4 [ test
» 7 test Project
4 [H@H test_Obj1 (CModulel)
4 [ Inputs
# Value
#| Status
# Data
# change
4 R Outputs
&> Value
&+ Control
& Data

K~ icount

Comment:

23



4. C++i2F 1R RERIE

4.1 C++iE R IR
(1) AFHFRASEE A “attach to process”,

DEBUG =~ TWINCAT PLC TEAM SQL TOOLS  TES

Windows 3
] Graphics 4
I P Start Debugging F5
"B Start Without Debugging Ctrl+F5
® Start Performance Analysis Alt+F2
I Lﬁ‘.. Start Performance Analysis Paused Ctrl+Alt+F2
@@ Attach to Process...
Exceptions... Ctrl+Alt+E
G. Steplnto F11
(f, Step Owver F10
Mew Breakpoint 4
Import DataTips ...

Options and Settings...
| & Startup Project Properties...

(2) P E L, RS TwinCAT XAE, FRSE RN All Routes, B o W5 1]
FH IR A A AR R A IR — AN R
Atach to Process [ |

Transport: [TwinCAT xaE -

Qualifier: All Routes -

Transport Information
There is no additional information available for this transport.

Attach to: TwinCAT XAE Debugger code

Available Processes

Process j Title Type User Mame Session

Netld 192.168.2.104.1.1, Version 31,4018 TwinCAT XA...

7 Show processes from i users

[ Attach ]| Cancel |

(3) P54 c++I01 H $ 2| debug—>start new instance.

24



4 MC++

4 test o
4[] test Project

Scope to This

MNew Solution Explorer View

b =3 External Depen: Profile Guided Optimization
o el Project Dependencies...
b = Source Files
b B TMCFiles Project Build Order...
b =l TwinCAT RT Fil Build Customizations...
b B TwinCAT UMF o

3 t j

_ [2] test_Objl (CModul RO
4 Fvo
4‘% Devices [ Manage MuGet Packages...
ﬁﬁ Mappings *3  View Class Diagram
£ Setas StartUp Project

Debug

e with your cyclic code

FIEEIELEEERTE L ETELiEdiieey

r'l'\Pr'l’\

P Start new instance

(OB J5 2 B 854 H TwinCAT Live Watch, W% A # 1t , 7] LLE debug—=>windows

FEBNFFAT I

DEBUG ~ TWINCAT PLC  TEAM  5QL

Windows 3

TOOLS
Graphics 3
Break All Ctrl+Alt+Break
Stop Debugging Shift+F5
Detach All

Terminate All

Restart Ctrl+Shift+F5

%0 X m=

Attach to Process..

Exceptions... Ctrl+Alt+E

MNew Breakpoint 3

IntelliTrace 3

(5) Bt et ] BLE B MR A Se B a] DAFEZR %, R AT DU Rl £ 75 2 4%

TEST  ARCHITECTURE  SCOPE  ANALYZE
@ Breakpoints Ctrl+Alt+B

[t Output

¥4 GPU Threads

ﬂ Parallel Tasks Ctrl+5Shift+D, K

Parallel Stacks
Parallel Watch
Watch
Autos
Locals

Immediate

Call Stack
Threads
Modules
Processes
Memory

5= Disassembly

TwinCAT Live Watch

Ctrl+5Shift+D, 5
b
3
Ctri+Alt+V, A
Ctrl+Alt+V, L
Ctrl+Alt+1

Ctrl+Alt+C
Ctri+Alt+H
Ctrl+Alt+U
Ctrl+Alt+Z

Ctrl+Alt+D
Ctrl+Alt+G

»
/.

M s, I AT 2 M EXGT A B IZER T

TwinCAT Live Watch #® X

‘ Arranged by ObjectID  Search

4 0idi01010020 test_Objl (CModulel)
& ITComObject
> ITeADI
& ITeWatchSource
I ITeCyclic
& m_refCnt
& m_ohijld
& m_parentObjld
& m_ohjName
& m_sp5rv
 m_eTcomState
» m_ePendState
 m_accessCnt

Name Value
((Qid:01010020).m_Inputs).change false
((0id:01010020).m_Cutputs).icount0

(6) Wi s ZAE LA = AN B E, b
A AL E A

25

o
FY
hd
Type
bool
short

Ja s e B A4k download 24t



TwinCAT Live Watch = X

rranged by ObjectID Search 0o

4 0id:01010020 test_Objl (CModulel) S
b ITComObject
[ ITeADL
> ITeWatchSource
b IMeCyclic
> m_refCnt
& m_ohjld
b m_parentOhbjld
P m_ohjMame
b m_spSrv
> m_eTcomState
I m_ePendState
> m_accessCnt -

Name Value Type

{(0id:01010020).m_Inputs).change ffalse (0 |

((Qid:01010020).m_Qutputs).icount short
(7) A LLR I icount JTFAGTEIR BN .

Mame Yalue
(0001010020 .m_Inputs).change true
((Oic:01010020).m_Cutputs).icount121

(8) HRR M n] LLAERE v BN I el B AT UK, I s sUAR i 3 A 5
B TR CHE P BB Rt m] LIS IR 7 A

Modulel.cpp B X

= CModulel = @ CycleUpdate{ITcTask * ipTask, ITcUnkno

J/ TODO: Add deinitialization code

m_Trace.Log(tlverbose, FLEAVEA "hr=8x¥28x", hr);
return hr;

L}

///<AutoGeneratedContent id="ImplementationOf ITcCyclic"»

SIHRESULT CModulel::CycleUpdate(ITcTask* ipTask, ITcUnknown* ipCal
[ ]
HRESULT hr = S_OK;

// TODO: Replace the sample with your cyclic code
if(m_Inputs.change)
53 {m_Outputs.icount++;

}

return hr;

L3

///</AutoGeneratedContent>

i T EA 7] LLiBEAT step into,step over, step out 25 I fE

3 S > 6. &
¥4 Hex & @]

EEEEREPSNAREIEYIE =Sl X VA - %Délﬁnﬂﬂﬂ’]%%/\ uFEs

LD 550 00 00 0 s w BOX Breakpoints i . > 1 x
Name Value Type New= | X & .’) @G T E Columns-
= = = = =
B @ m_Inputs {Value=0 Status=0 Data=0 change=false } _Module Name Labels | Condition Hit Count
@ m_Inputs.change false bool :
&, m_Outputs {Value=0 Control=0 Data=4026531840 icount=18992 _Maodule ~{7]@ Modulel.cpp, line172 (no condition)  break always (currently 0)
@ m_Outputsicount 18992 short
@ this 0xfffffaB00c4a3050 CModuli

26



5. C++F2E Ml PLC F2 35 B Hh 4t

5.1 C++F2)5 5 PLC FR /T 5B D I8,
(1) AZHTH C++PIRBIFET, HABATTHE ERIN PLCFE T, A PLC LR “IR
hnEr 7

4 o] TwinCAT Project3
bl SYSTEM

3 SAFETY Add New Item... Ins
4 [ cos 0  Add Existing Item... Shift+Alt+A
4 test Add Project from Source Contral...
b [ testP Tre
rl+V

4 UO Paste
% Devices Paste with Links
&’ Mappings Hide PLC Cenfiguration

(2) 3 B FE IS4 R ESUsES (T B SR AT o

["Add New Item - TwinCAT Projectt - 5 =
I E i
4 TInstalled Sort by: i is Search Installed Templates (Ctrl+E) Lo~ !
Plc Ti latt .
SEEREES Standard PLC Project Plc Templates Type: Ple Templates
I Online Creates a new TwinCAT PLC project
!i!l Empty PLC Project Plc Templates containing a task and a program.
Click here to ge online and find templates.
Name: ‘test |
Location: ‘ c\users\ericyang.beckhoff\documentsvisual studio 2013\Projects\ TwinCAT Projectl\TwinCAT Pr -| [ Browse... l
= — =

(3) ?T% POUs ] MAIN %8 PLC f£/F, édﬁﬂﬁ%%%ﬁﬁﬂ,

—__|| |;’l: PROGRAM MATN
B RABE “test” (149AH) S
X 3 change AT¥Q*:BOOL:
« @ FE‘J 4 icount AT$I*:INT;
! SYSTEM 5| END VAR
i MOTION ¢
. PLC
a H]lnst
4 =) test Project

[ External Types
= References
[d DUTs
3 GVLs
4 |5 POUs
[E] MAIN (PRG)
Eg VISUs
'é] PlcTask (PlcTask)
@ test Instance
&5 SAFETY
C++
= o

27



(4) FEF 5T a4 test Project 1 “A " FFEA S RAET

P ﬁtestpmject
@ test Instance Login
SAFETY ¥ Build
4 [ G- Rebuild
‘ tESt Check all obj
. cts
b [%] test Project eck sl ohjE

GG B E BRI,

OQutput

Show output from: |Bui|d '| | | | §
Size of zenerated code: 22490 bytes

Size of global data: 5140 bytes

Total allocated memory size for code and data: 540136 bytes

Memory avea 0 contains Data, Input, Output, Memory, Code and Fersistent Data: size: 128000 bytes , highest uzed

Euild complete —— 0 errors, 0 warnings | ready for download!
generate TMC informatiom. ..

import symbol informatiom. ..

PLC. test | message! generate boot informatiom. ..

Enild: 1 ded or up—to-date, 0O failed, 0 skipped -
\EIE /\ N, M2. 7 E‘
(5) JEMRZ BT C++1 H A8 i
4 “ C++
4 test
o1 test Project
« [ test_Objl (CModulel)
a | Inputs
#! Value
¥ Status
# Data
%! change
« [l Outputs M Change Link...
B Value | % (Clear Link(s)
&~ Contro . .
Goto Link Variable
&~ Data L : .
¥ lake iName Over from
B icount
I\ (= AN B (m AR -EL
(6) 3t PLC 27 RN B R c++ 2P RN & 2k
‘ Wgac Mdress: SIS0z @aTDITE) Vsr T0: 0
- test
» Etect Project
4[] test Instance Comment: i
a PlcTask Input r
- ¢ :!sAINr,‘iS:usﬂt Attach Variable MAIN.icount (Input) E
4 R PlcTask Qutputs Show Vanables
B MAIN.change ® Urused
E SAFETY est_0bj1 [Chodulel) ) Used and unused
E Ct+ L Wicount > QB 1200 INT [2.0]) | Exclude disabled
= o i ) V| Exclude ather Devices
B Davices V| Exclude same Image
B E;‘“S“ SJ[E:"CAT] ] Show Tookips
= T £
7 |—|-2’£ <defaiy ] Sex. by Address
| =" <unreferenceds Show Yanable Types
[ %1 State > 1B 1556.0 UINT [2.0] i
L SlaveCount > 1B 15600, UINT [2.0] ;z:c:m;}o ¢
Lo#) FmlStare > 1B 15200, UINT [20] SEE
%) FmwcState > [81522.0 UINT [2.0] ClAlTypes
\#l FrnlingutToggle > 1B 15240, UINT [20] Ariay Mode
{41 SlaveCount > 1B 15300, LINT [20] e
% DesState > 1B 15340 UINT [20] )
{41 ChangeCount > |B1536.0.UINT [2.0] £ Continwous
L Dewld > 1B1S3B0.UNT (201 —|Show Dialog
4] CigSlaveCount > 1B 1546.0, UINT [20]
5% Tem1[EKIN00) S
| State > B 1S48.0.UINT [20] Hand aver
= % Tem 2 [ELI004) Take over
| Staw > 1B 15500, UINT [20]
=¥ Tem 3 [EL2024) - Cancel | [ DK
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a @rc

Addrass: S12500 (=TDIF4) Vzar I0:

a [ test
> S test Project
# [0 test Instance Conment:
a PlcTask Inputs
5 MAINjcount Attach Variable MAIN.change (Output) =
4 [ PleTask Outputs Show Varisbh
o &+ MAIN.change & Urused
44 SAFETY 2 test_Objl (Choduls1] _) Used and unused
» B Ce+ SN charge > 1B 120, B0O0L [1.0] | Exclude disabied
» B o B I>.JEI _ V] Exclude other Devices
B De'g“_ S ¥] Exclude same Image
-7 Device il .
S Tem3 EL2024 ?I gh‘:‘g;::ps
B Outpt > G5 260 BIT[01] L e
- Output > 0% 261, BIT [01] Show Vansble Types
e Output > OX25.2 BIT[0] )
Matching T
- Output > OX26.3BIT [01] £l Maicting Type
/| Matching Size
40 Types
Array Mode
Dffsets
| Contiruous
| Show Dislog
Varisble Mame
Hand aver
Take over
[ Canesl | [k

(7) FTHFSEHAFE TwinCAT, %EFE Activate Configuration fEHC & T E242H] 2% 4,

TwinCAT PLC ERAM) S0&A) TR &FEaac)

*8  Generate Mappings

Activate Configuration

Restart TwanCAT System
Restart TwinCAT (Config Mode)
Reload Devices

Scan

Toggle Free Run State

@ @A

Show Online Data
i~ Show Sub ltems
£ Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...

(8) FERPIHBIa TR R i i e

TWinCAT XAE ot

Q Restart TwinCAT System in Run Mode

(10) MEJ5 A “start” R IEAT,
B O BE=1

(11) £ change FRA55 1 R HE A {H 5B TRUE,  U11&
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TwinCAT_Device. test MAIN

=ia
@ change

(12) T HFHF] “Write values” Xt change T{{E
& w[E] OO0

Write values
N

AU AL 3] icount 7EAN W 20

&
# icount o

EE

=0 I

=iET E-=i| &
# change BoOL TRUE |
# icount INT 620

6. PLC VAFH C++EHR

TC3 HH) C++IF A Bk 1 W LLEEAR A Task TEIA AT (Call by task) 24k, 58
IR PUR AR B MBS 5 — DR A, 40 PLC,  PRIEXIR &/ @ andi

FH PLC P C++BI g R

6.1 QG C++ibith IR

(1) ¥r#d C++35 H TwinCAT Driver Project, 3 Hi%# TwinCAT Module Class /&7

Add

Sort by: Default -5

E TwinCAT Driver Project TwinCAT C++ Driver

ﬂ TwinCAT Static Library Project TwinCAT C++ Driver

TwinCAT Module Class with ADS port TwinCAT C++ Module
o] TwinCAT Module Class with Cyclic Caller TwinCAT C++ Module
i TwinCAT Module Class with Cyclic IO TwinCAT C++ Module
| G T .
i TwinCAT Module Class with Data Pointer TwinCAT C++ Module
| & TwinCAT Module Class for RT Context TwinCAT C++ Module

Click here to go online and find templates.

Mame: | ‘

Location: |-_':' Users\ericyang.beckhoff\decuments\visual studio 2013\Projects\TwinCAT Projectl\TwinCAT P -‘

Add New Item - Untitled1 h - - &lg
4 Installed Sort by: i = Search Installed Templates (Ctrl+E) O ~ I
TwinCAT C++ Modul = .
YamA ] e Vol B2 fuinCAT Module Class TwinCAT C++ Module Type: TwinCAT G~ Module
I Online

Creates a new TwinCAT module class,

Add

Cancel
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(2) FTH TMC 3, B9 — NN, A%E Data Types /4 i Add new interface

c &|@)

4 EJ:TMC

4 Data Type

99 Add remove and reorder Data Types

4 ] Modules
4 F&.I CMody
2 Im
'- Parameters
Data Areas

@ Dstz Pointers
¢ Interface Pointers

Eq Deployment

Add new data type...

Add new interface...

cification Size Size X64

(3) BEJGAERTEE D TR — DIk, I HEdd 45 m 2 ML 4

ilin: #1044 : |_PLCcontrol
J7i%:4: ADDMethod

4 :ﬂTMC

4 1* Data Types
4 —2 |_PLCcontrol
o

vy
I
4 5§ Mod

] FL‘I CModulel
9 Implemented Interfaces
'. Parameters
Data Areas
B Datz Pointers
% Interface Pointers

Eq Deployment

(4) S T7 iR B2 A R INT 28,

0 Edit the properties of the method.

General properties

Name ADDMethod

RPC
[C] Enzble

Include Return Value
Choose return data type

sl TR R AL 7 B

0 Edit the properties of the method.

General properties

Mame ADDMsthod

RRC
[T] Enable

Include Return Value
Choose return data type

Select HRESULT

Description | Nomal Type

(5) L3 INT 258 HilfiE
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i T— = ~
Choose data type.. ﬁ

Mame Mamespace Guid Specification Size I
FOXH_CDL 10 {b09Ef4bb-0cd5-4a68-ad54-3cb490361a3e] | Struct 8.0 -
FOKKHX_CDL_ARRAY 10 {6410a95e-73c5-4elb-afhl-c2d0fb7a2bl4} | Array 1280

FCXOG_CDLINFO 10 {155f71a5-6220-4 cdd-a21a-339a8a223573} | Struct 8.0

FCHX_DEBUG 10 {4463ae78-02cc-4fd6-995f-2e5308784c0e} | Array 16.0
FOXXXX_GLOBAL_STATE 10 {d7e30768-1834-4f5d-b47e-88d2bd92839d} | Array 8.0

FSOE11 Safety {€73f35¢7-31a5-4662-8070-18dfadb2el ch} | Struct 11.0

FSOE_15 Safety {4125c2cd-cBf7-dabe-87c9-fedcddfcS0de} | Struct 15.0

FSOE_6 Safety 2438191 b-e188-4ed7-8594-54354f9edbad ]} | Struct 6.0 N
FSOE7 Safety {bebali9e-diac-4bel-Yeac-74d96f640502} |Struct 70 =
GUID {18071995-0000-0000-0000-000000000021} | Struct 16.0 1
HRESULT {18071995-0000-0000-0000-000000000019} | Alias 4.0 —

Alias

3 numeration [ 4.
IP_HEADER {5d507ef7-fbfc-4al7-80ed-066b2ed2784a} | Struct 20,0

IPADDR 118071995-0000-0000-0000-00000000003} |Array 4.0

ISGSTRUCT _AXISIN MC {c9947563-85c4-4afb-b631-231 cdedfblB2} | Struct 48.0
[SGSTRUCT_AXISOUT MC {99b6fb0f-e164-4c40-bdcd-cfO57f32d164} | Struct 48.0

LCOMPLEX {18071995-0000-0000-0000-000000000044} | Struct 16.0
LINESTRUCT_ENCDCIN Tcline 161bf5491-43c4-42ac-blbe-154147a4b049} | Struct 16.0

LINESTRUCT ENCDCOUT Tcline {802722b1-6773-471f-901 e-dae547383e45} |Struct 16.0
LINESTRUCT_ENCOUT Tcline {b20b63b9-cdfb-4d0f-9292-b9 cBeccdTh0} |Struct 48.0
LINESTRUCT_OVENCOUT Tcline 19d886005-5b98-451 -9f5c-023002d2dacd} | Struct 12.0
LINESTRUCT_SERCEMCIN Tcline {91c2b647-304c-476f-aede-a856e9cabf23]) | Struct 320
LINESTRUCT_SERCEMCOUT Tcline {5614bb00-f5d1-4b77-8147-9adf99bd9f68] |Struct 16.0

LINESTRUCT _WSGDCIN Tcline 1f2e848cc-0675-4b3a-838a-f1589bf2156F} | Struct 16.0
LINESTRUCT_WSGOUT Tcline {e0eB52b0-0c01-42f9-096c1 -acel94547b37} | Struct 32.0

LINESTRUCT _WZDCOUT Tcline {ad4455a8 -cb65-4976-bdBc-6e58e48f31dd} |Struct 16.0 -
[C] Show hidden data types Group by [Mone ~ | l OK | [ Cancel |

%
Choose return data type

Select INT (%]
Description | Normal Type v|

(6) {£ ADDMethod HHN 2 MTZ, 43l i& Parameterl il Parameter2, Z57AY
#Ae INT 257

\)

Define the parameters of the method
+=|1 t]a
Mame Type Description Default Value RPC Direction

Parameteri| INT C| Mormal Type = | Mot specified |

Parameter2| INT C| Normal Type = | Mot specified |

(DB ORI ECV LT 5, X iz AT S2 8, £ implemented interfaces,
s
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4 9 TMC

4 % Data Types __% Shows the implemented interfaces of the module.
4 —0 |_PLCcontrol
4 %% Methods -:{]:-I | ]
W ADDMethod -
4 [ Modules Name Interface 1D Contextld  Disable Code Ge
d [TComObject {00000012-0000-0000-E000-000000000064}
[TcADI {03000012-0000-0000-E000-000000000064)
[Tc\WatchSource  {03000018-0000-0000-E000-000000000064}
Data Areas
W Datz Pointers
% Interface Pointers
Eq Deployment
(8) L EINIABIZERT I_PLCcontrol #EAT NN
Choose data type... @

I PLCcontrol {local) {d8flcl34-dcef-48c4-9dd-e5Sec/b2b3ad3} Interface -

L' o d 4 1)
IMcAppServices2 {08500104-0000-0000-000-000000000064} |Interface 4.0 (8.0)
ITcBaseClassFactory {00000018-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMcCyclicCaller 10300001 e-0000-0000-e000-000000000064} |Interface 4.0 (8.0)
ITcEthernetAdapter 103010060-0000-0000-000-000000000064} |Interface 40 (8.0)
ITcFileAccess {74227429-dabd-4c1d-80d8-398d8 11747} | Interface 4.0 (8.0)
IMcloArpPing {0301009e-0000-0000-e000-000000000064} |Interface 4.0 (8.0)
ITcloArpPingRecy 103010086-0000-0000-e000-000000000064} |Interface 40 (8.0)
IMecloCyclic {03000011-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMelaCyclicCaller {0300001f-0000-0000-2000-000000000064} |Interface 4.0 (8.0)
ITcloECatLrwMemory 103021015-0000-0000-e000-000000000064} |Interface 40 (8.0)
IMcloEthProtocol 103010035-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMclolp5tackControl 103010094-0000-0000-2000-000000000064} |Interface 4.0 (8.0)
IMcloTepProtocol 103010055-0000-0000-e000-000000000064} |Interface 4.0 (8.0)
IMcloTcpProtocelRecy 103010093-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMcloUdpProtocol {03010087-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMcloUdpProtocolRecy 103010085-0000-0000-e000-000000000064} |Interface 4.0 (8.0)
IMcMNcDeConvert {05000005-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMcMNcDeConvert2 {05000006-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMcMcTrafo 105010001-0000-0000-e000-000000000064} |Interface 4.0 (8.0)
ITComCreatelnstance 100000031-0000-0000-000-000000000064} |Interface 40 (8.0)
ITComLicenseServer {01010001-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMComMoPlcWrapper {00000063-0000-0000-e000-000000000064} |Interface 4.0 (8.0)
IMComObjCon 100000016-0000-0000-000-000000000064} |Interface 40 (8.0)
ITComObjectServer {00000030-0000-0000-000-000000000064} |Interface 4.0 (8.0)
IMComObjlnd {00000013-0000-0000-e000-000000000064} |Interface 4.0 (8.0)
IMComObjReq 100000015-0000-0000-e000-000000000064} |Interface 40 (8.0)

["] Show hidden data types

B J5 it B IAE T implemented interfaces £

4 2ETMC 5 _ _
4 3" Datz Types —§O Shows the implemented interfaces of the module.
4 —o |_PLCcontrol
4 4% Methods o —| 1
W ADDMethod -
4 57 Modules Name Interface 1D Contextld  Disable
4 m CModulel ITComObject {00000012-0000-0000-E000-000000000064}
[TcADI {03000012-0000-0000-E000-000000000064}
=5 Parameters ITc\watchSource  {03000018-0000-0000-E000-000000000064}
{1e8719a7-6cf1-4922-5770-f28f0d727c18} [

Data Areas l |_PLCcontrol I
B Datz Pointers

% Interface Pointers
Eq Deployment

(9) TMC ZmtEscte)m, A% C++Ii H & TwinCAT TMC Code Generator
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Search Solution Explorer (Ctrl+;) I TwinCAT TMC Code Generator |

fa] Solution ‘TwinCAT Projectl’ (1 proje TwinCAT Publish Modules '
4 gl TwinCAT Projectl & Build
b @l SYSTEM _
MOTION Rebuild
E PLC Clean
SAFETY Project Only P

4 E e Scope to This

] Untitledl i ) i ¢
4 [ Untitled1 Project Mew Solution Explorer View [

b E3 External Dependenc Profile Guided Optimization v
b =9 Header Files
b

Project Dependencies...
B Source Files : i

4 &) TMC Files Project Build Order...
|| Untitled].tme Build Customizations..,
b B TwinCAT RT Files Add ¥
B TwinCAT UM Files
. B e References...
Dy N “ Y 7 b
£ Modulel.cop HHR] LA BIHTHE (115 1 S n] LS ACHY
4 Untitledl [FIHRESULT CModulel::SetObjstatesP()
4 [%] Untitled1 Project {
b 25 External Dependencies HRESULT hr = 5 0OK;
I 10 Header Files return hrj
4 L] Source Files L}
AL sy ///<AutoGeneratedContent id="ImplementationOf I PLCcontrol™:
*+ TePch.cpp =|SHORT CModulel::ADDMethod(SHORT Parameterl, SHORI Parameterz
[l Untitledl.rc {
++ Untitledl ClassFactory.cpp SHORT result;
B 57 TMC Files return result;
b = TwinCATRT Files L}
b TwinCAT UM Files K

™

(10) B— A IIEYE, 2 MTS Parameterl+Parameter2, 2 J5 /51145 B 25
PR [a] 2 7Y

///<AutoGeneratedContent id="ImplementationOf_I_PLCcontrol™>
EISHORT CModulel::ADDMethod (SHORT Parameterl, SHORT Parameter2)

{
SHORT result = Parameterl + Parameter2;
return result;
3
g7 ‘\ ~N . VA 2y /\ E ﬂ:
(11) FhF LAY J5 4 g I H BEAT 9 DA A2 156 i
Search Solution Explorer (Ctrl+;) TwinCAT TMC Cede Generator
fad Solution 'TwinCAT Projectl’ (1 proj AT R Ublish Madules 4
4 ol TwinCAT Projectl & Build
b @l SYSTEM ,
MOTION Rebuild I
PLC Clean
SAFETY Project Onl 3
ject Only
Fl E C++

Scope to This

4 Untitledl . ) _
4 [ Untitled1 Project MNew Selution Explorer View

b B3 External Dependen Profile Guided Optimization »
b =9 Header Files
4 &3] Source Files

++ Modulel.cpp

Project Dependencies...

Project Build Order...

++ TcPch.cpp Build Customizations...
O Untitledl.rc Add 5
++ Untitledl ClassF References...

4 &) TMC Files

Untitledltme B Manage MuGet Packages...

b B TwinCATRTFiles  #3  View Class Diagram
b B TwinCAT UM Files .o
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Output

Show output from: | Build '|| | =
1> Humber of filez successfully Signed: 1

1

1» HWamber of warnings: O

1z

1% Humber of errors: 0O

1

—————————— Build: 1 succeeded, 0 failed, O up—to—date, 0 skipped ==========

(12) YmPRiE G HATAT LU C++ B IS 3T KA, G PRl — 61 5K
SE, kg Tccom, XFhZEL com 41 75 20T DL B ) 2R 56 3R
VS IR, AR R E R Tecom A, PRI ESE
T TMC, 1% Deployment, iEFEFELKMIITG (32 fiiL2 64 1)

PRETERITE

« " DataTypes lﬁ Specify the deployment of the module.
4 —o |_PLCcontrol
4 3% Methods :
W ADDMethod Define the files which should be deployed.
a [ Modules
# [l CModulet =] 1

—9 Implemented Interfaces
=5 Parameters - i

Data Areas +  TwinCAT RT (x86) « [%SOLUTIONDEPLOYMENTPATH%:TwinCAT RT (xB6)1 % CLASSFACTORYNAMEY sys
W Data Pointers
—L ctafzra Doin

Source File

+  TwinCAT RT (x86)  |%SOLUTIONDEPLOYMENTPATH®%:TwinCAT RT (xB6)\ % CLASSFACTORYNAME pdb

+  TwinCATRT (x64) ~ [%SOLUTIONDEPLOYMENTPATH®TwinCAT RT (x64)\ % CLASSFACTORYNAME® sys

+  TwinCAT AT (x64) « [%SOLUTIONDEPLOYMENTPATH%TwinCAT AT (x64)\% CLASSFACTORYNAME? pdb

(13) BNk sin 2 64 Ay, ARFRHERT LA 3 64 frfede, 48 32 A7 kR
=1

Source File

YN AR LY S 22 SOLUTIONDEPLOYMENTPATH : TwanCAT RT (640 %CLASSFACTORYNAME: sys

+  TwinCAT RT (x64) » |%SOLUTIONDEPLOYMENTPATHY.TwWInCAT RT (k64 CLASSFACTORYNAME® pdbl
(14) FEHEH T TMC X

Search Solution Explorer (Ctrl+;) uwinCAT TMC Code Generataor

fad Solution TwinCAT Projectl’ (1 proj WINCAT PUblieh Modules
4 gl TwinCAT Projectl

L B
kid  Build
b @l SYSTEM _ ¢
MOTION Rebuild
PLC Clean
SAFETY Praoject Only b
4 Q Cee . Scope to This
4 Untitledl _ . .
4 [& Untitled1 Project Mew Solution Explorer View
b B3 External Depender Profile Guided Optimization ’

b =9 Header Files

Project Dependencies...
4 &) Source Files - g

(15) FHJEA%E C++15 H %4 TwinCAT Publish Modules #F4T e G H
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Search Solution Explorer (Ctrl+;) d i
R Solution 'TwinCAT Projectl' (1 project) I TwinCAT Publish Modules

4 gl TWinCAT Projectl & Bl
b @l sYsTEM ,
MOTION Rebuild
PLC Clean
SAFETY Project Only 4
4 E C++

Scope to This

4 Untitledl _ ] i
4 [ Untitled] Project MNew Solution Explorer View

B3 External Dependencie Profile Guided Optimization »
B Header Files

b

b Project Dependencies...
b Bl Source Files

b

b

P

B TMC Files Project Build Order...
B TwinCAT RT Files Build Customizations...
B TwinCAT UM Files Add »
. B ren
4 =3 = [ =2 = \
THE & DRSS H )
Output -
Show output from: Build - €Lt X ™

Fumber of errors: 0

TDone building project “Untitledl. wexproj”.
Froject "Untitledl wexproj” (TePublishAdditionalFiles target (=11
Done building project “Untitledl. wexproj”.

Done buiﬁp SERRRAIFRRER R ERERE

————————— F TwinCAT Fublish Modules finished at 2015/4/30 13:55:30 =======§==

Error List | Qutput

(16) FATH AT LLUE M B 4% C:\TwinCAT\3.1\CustomConfig\Modules %25 H [ 45
He

L CATwinCAT' 31N\ CustornConfigh\Modules\Untitled1\ Twin CAT RT (x54) - | 3 ‘
- Include in library = Share with = Mew folder
ites Mame Date modified Typ
ktop & Untitledl.pdb 2015/4/30 13:55 Pro
wnloads %] Untitledl.sys 2015/4/30 13:55 Syst
ent Places

PLE S CH+ RS ) 7
6.2 B TR E A% PLC T H 8 c++iith

(1) 745%# TcCOM Objects ¥ N1 H

4 ol TwinCAT Projectd

4 [ svsTEM
(A License ' 1
@ Real-Time -
b B Tasks
=f= Routes
[ TcCOM Objects .
' Ins
b [ pLC 0 Add Existing Item... Shift+ Alt+ A
SrfEN Reload System TMC Files...
E C++
4 Fvo +

“T Devices Paste with Links

ﬁg Mappings

(2) EFE C++Modules NN T A AT AR B
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Insert TcCom Object

Search:

Mame: Object! [CModule)

Type: E Beckhoff Autom.

ation

28| Beckhoff Automation GmbH
=-{28] T+ Module Wendor
=-

Multiple: 1 $

Inzert Instance...

Reload

File: I CATwinCATY3. 14 CustomConfightodules\Untited TS ntitled] tme I

(3) #rEpPLcHiH

Add Mew Item - TwinCAT Projectd

“ Installed ‘ Sort bys

Ll3] Installed E!‘
b Online
Name: Untitledl
Location:

Default S

Standard PLC Project

Empty PLC Project

Plc Templates

Plc Templates

chusers\ericyang\documents\visual studio 2012\Projects\TwinCAT Project\TwinCAT Projectd\ -

[ =
Search Installed Templates (Ctrl+E) P~
Type: Plc Templates

Creates a new TwinCAT PLC project
containing a task and a program

(ORI ReH, B D REH A FRHAE implements $T74), sl & A 4L EIE T

4 [ Untitled

=l Untitled Project
b 3 External Types
I [+3] References

3 DUTs
3 GVLs

& mal
[ VISUs

b G PlcTask
5] Untitled1 Ir

SAFETY

[ c++

1o

2 Devices

&%) Mappings

Add b
@ Import PLCopenXML...
#  Export PLCopenXML...
¥ Cut Ctrl+X
ol Copy Ctrl+C
X Delete Del
Rename
Properties Alt+Enter

MSG | 2015/4/30 12:40:07

- RLATN S

DUT...

Global Variable List...
Referenced Task...
Visualization...
Visualization Manager...
Image Pool...

Interface...

37

POU for implicit checks...

Add POU

==

@ Create a new POU (Program Organization Unit)

MName:
FB_ControlModule

) Function Block
[] Extends:
Implements:

Access specifier;

[

Method implementation language:
[Strucmred Text (ST) ']

() Function

Img ion language:
[structured Text (sT) -




(5) MHHRNZ BITE C++I00 H A& 471142 1 1_PLCcontrol

Interfaces w  Mame Type Origin -
= Untitledl Application
= &:l TypeSystem
= Interfaces =
i = |
I =2 1_PLCcontrol I i
ITcADI
= ITcAppServices
0 TTcAppServices2
= ITcBaseClassFadory
O ITeCyclic
=3 ITeCyclicCaller
= ITcEthernetAdapter
=C ITcFileAccess
= ITcIoArpPing
= ITcloArpPingReov
= ITcloCyclic =
Structured view
\
(6) IEFFLfJA M OK
(@ Function Block
[| Extends: .
Implements:  [_PLCcontrol E
O .

BROASEILIXAM R O DI sE =0, U BEmAREZHEE DS

4[] FB_ControlModule (FB)
4 ADDMethod
[ TcAddRef
E;l TeQuerylnterface
E;l TcRelease

(7) ERAUALIER]—L Method MHER, BT ADDMethod, J Han 42t
Dhaedn] LA A C++7 1_PLCcontrol, H I PATICE: O 77k, i Zids sz 1
B PIARS, 1 H AR D AU AT DI REER ATt se B, DRI FRATT 75 22 A 2 28 vy
KBS PG R DI BE, £ TC3-PLC T A EHRMUMThEE, AHIaeR N
Method

4 B FB_ControlModule (FB)

5y ADDMethod Add » | BA Action..
HEj MAIN (PRG) @ Import PLCopenXML...
:'?jj \F:'rfi'llilassk (PlcTask) g S rroper.
i| Untitled] Instance A Cut Ctrl+X e
Tv W Copy Ctrl+C 5 Mew Folder

(8) 16 FRAER AT DURIL, TC3 th B4 3 AMSHOT LA, Hor FB_init
SRS R, FB_exit ALENIREL RAVKIEINK 2 A
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m— T —|
Add Methad

Eﬁ Create a new method

MName:

FB_exit

FE_jnit

FE_reinit

Implementation language:

[Struch..lred Text (5T) v]

Access spedfier:

l *)

P [ open || cancel ]q

(9) BEFHRTURITIREIS 3 AT SIS, LKA LIV I el 5
HEMEOTHRNERN

4 ] FB_ControlModule (FB)
4 ADDMethod

5y FB_exit
5 FB_init
(10) #ZE T RE R PRI, PUNUSI S, BT
re_contraimodule -+ < |
‘| FUNCTION BLOCK FB ControlModule
= ¢ VAR
3
: oilidInstance: OTCID;
s ip PlcControl: I PLCcontrol;
| END_VAR

Fa_ ContralMadue.AD0Method -+ < |

METHOD ADDMethod : INT

0w

VAR INPUT

Parameterl : INT;

Parameter? : INT;
END_VAR -
IF ip_PlcControl <> 0 THEN o

ADDMethod := ip PlcControl.ADDMethod(Parameterl:=Parameterl , ParameterZ:=Parameter2 );

: END_IF



78 _ConroiModule B_eit = |

* METHOD FB exit : BOOL
= ¢ VAR INPUT

3 bInCopyCode : BOOL; // if
END VAR

S

[

= | IF (ip_PlcControl <> T

ip PlcControl.TcRelease();
3 ip PlcControl := 0;

FB exit := TRUE;

5]

o

L4

- ELSE

. FB exit := FALSE;

END IF

e ControiModule.r&_inic = >< |

1 METHOD FB_init : BOOL
= 2 VAR _INPUT

3 bInitRetains : BOOL;
bInCopyCode : BOOL;
s END VAR
= & VAR

7 iResult: DINT;
8 ipObjServer: ITComCbjectServer;

END_VAR
- =
= 1 IF ip PlcControl = 0 THEN
z iResult := FW_ObjMgr GetObjectServer ( AppInfo.ObjId, ADR(ipObjServer));
2 3 IF ipobjServer <> 0 AND iResult = 0 THEN
= 4 IF (ipObjServer.TcQueryObjectInterface (oidInstance, IID I PLCcontrol, ADR(ip PlcControl))) = 0 THEN
5 FB_init := TRUE;
= & ELSE
7 FB_init := FALSE;
END_TIF
ipObjServer.TcReleass();
= 10 ELSE
11 FB_init := FALSE;
END IF

13 END_IF

(11) X9 SIHH Cr+F AR

e |
! PROGRAM MATN I
- % VAR
s fbl : FB ControlModule;
8 inl , inZ2 : INT;
s outl: INT;
° END_VAR |
* outl:=fbl.ADDMethod(ParameAtTerl:=inl , ParameterZ:=in2 );

(12) A% PLC T H T 9 5.
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O Untitled1

4 4g Untitledl Project i
Login
b [J External Types
P[5 References %  Build
Cd DUTs Terug
G Check all objects
4 [ POUs al
b ] FB_ControlMoc =an
i&] MAIN (PRG) Add R
(3 VISUs #d Add Solution to Source Control...
b G5 PlcTask (PlcTask)
[&] Untitled Instance g2 Import PLCopenXML...

(13) 9 T I AL e Co+S2fib, XUiki PLC 35 H 1) instance, 34 symbol
initialization, 3 value X & NFTVHH B C++AEh

TwinCAT Projectl + X

Ho--a| & =
ition Explorer (Ctrl+;) P~

on ‘TwinCAT Projectl’ (1 project)
AnCAT Projectl

| Object I Context I P; (Init) I Data Neal Symbol Initialization u

| MName |‘u’a|ue
MAIN.fbl.oidInstance [ulolinl 'Objectl (CModulel)' ﬂ Objectl (CMedu... | OTCID

SYSTEM 00000000
g2010020 D !
MOTION St
01010010 'Objectl (CModulel)
PLC
Untitledl

(14) active configuration WUE AL E H H FHFET, AT LUK inl RAE 123, in2 TR
{E 456, 3% outl LR HNHITHAE AR inl Al in2 BRIy 579

mai oniine] -+ > [
TwinCAT_Device.Untitled1.MAIN

Expression Type Yalue
+ & fbl FB_ControlModule
& inl INT 123
@ in2 INT 456
& outl INT 579
ThBe T st

7. C++AHH PLC BBk

C++IE AT LA#E PLC I, 4Rt AT DL PLC R, X BB Ui C++
W F PLC B,

6.3 G4 PLC i b IR
(1) HrEEmiH, 1 SYSTEM Hi%EHE Interfaces, XTH T HALAL BT New



Solution Explorer

@ o-

=1

Search Solution Explorer (Ctrl+ I}

PlcTecoM_Sampleol_PicToPlc = > || NG

5 =

—_—
General ISeﬂings | Data Typ

B

]

M
[2] Solution PICTcCOM _Samg ame
4 ] PIcTCCOM _Samp U o
ar
4 &ﬂ SYSTEM 1]
[ License 1'
@ Real-Time T Auto Delete (if unused)
Task:
4 E‘ %‘aspls Task T Search References...
cTasl
%= Routes ITComObjectServer
[EE] Tccom Objects ITcTask
MOTION IMeCyelic
4 PLC L P b PR R

(2) #rE—N80, H4 1 _Caleulation, ﬁizﬁij’%lt’[ﬁ%l:lél‘iﬁ( ITcUnknown

c &G

4 3 TMC
4 5" Data Types —O Edit the properties of the Data Type.
Pl - | Calculatio
4 3% Methods & . N
@ Addition eneral properties
Subtraction 1

° Mame | |_Calculation l
Mamespace
Guid {912d7e08-d2fc-42dc-9d9b-TeffbdcB36dT}

Specification [inmrfaue

Choose interface base type

Select]  ITcUnknown

»| [Edit Methods... |

(]

(3) ANHE: AP A 77 Addition A Subtraction, 231 & PN 7 14 B3R [H]

RMHCA HRESULT, BLE 4RI Tk X 3 NS EAE & ninl,nin2,nRes,

RUHN INT, FFHE nRes B4°M is Reference, FFfEfEiEiHick, HASHE THE:

4 33 TMC
4 3" Data Types
4 —o |_Calculation
4 '4* Methods
") Additio
W Subfraction

(4) G IhRed, ¥ Tc3_Module I THAELR TcBaseModuleRegistered

0 Edit the properties of the method.

General properties

e[

RPC
[ Enable
Include Retumn Value

Choose return data type

Select HRESULT

Descrton

& G

Type Information

MNamespace

Guid {18071995-0000-0000-0000-000000000019}
Define the parameters of the method

=4 1|5

Mame Type Description Defau
e | T =

a2 | AT =

Res | T B

42
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e

=1 dy

oo

-
Input Assistant

Text search | Categories

Functionblocks &  Name
+-{} Tc2_standard
+-{} Tc2_System
=-{} Tc3_Module
=2 Module POUS
TcBaseModule
[TcBaseModuleRregistered Tc3 Mocle, 3.3,
Structured view
Insert with arguments [~ |1nsert with namespace prefix
Documentation:

FUNCTION_BLOCK TcBaseModuleRegistered EXTENDS TcBaseModule

inheritate this object to add your function block as TcCOM object to the TwinCAT system hint:
ensure that the offered methods are threadsafe and have got HRESULT as return data type

Add POU

)

@ Create a new POU {Program Organization Unit)

Name:
FB_Calculation
Type:
) Program
@ Function Block
Extends:
[] tmplements:

TcBaseModuleRegistered

Access specifier:

[

Structured Text (5T)

(5) QI E, FT-EhH%M attribute A1 IMPLEMENTS |_Calculation

FUNCTION BLOCK FE_Calculation EXTENDS TcBaseModuleRegistered ID-[PLEHEHTS I_Calculat.inri

VAR
END VAR

(6) Bt EHT LB
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TwinCAT Projectd’ Add -
CAT Projectd En 7P -
(STEM [
| License g8 Export PLCopenXML... -
I Real-Time g Import PLCopenXML... -
1 Tasks 31'3 Cut Ctrl+X —
= Routes o
| TccOM Objects | T “°RY Carl=C
1OTION X Delete Del
LC Lz Rename
E Untitledl Remove Ctrl+Del

&= Untitledl Proje
B [ External Ty @ Open

P [:3 References Open With...
(3 buTs I Implement interfaces... I
3 GVLs
4 [ POUs &  Properties Alt+Enter

b Fi FB_Calculation (FB)
F] MAIN (PRG)

(DR R 2838 J LA T7 i ok, AR oA =4, 3 TcAddRef F1 TcRelease
Fhkx

4 [ POUs
4 5] FB_Calculation (FE)
Addition

: Ctrl+X
Y TcRelease Ctrl+C
5] MAIN (PRG) Del

3 VIsUs Rename

3 H"_’;] PlcTask (PlcTask)
E‘Untitledl Instance e Open

SAFETY & Properties Alt+Enter

(8) BTt 4T IS R
FB_reinit 1Xi5:

°-e |§|—|| o= " METHOD FB reinit : BOOL
1 Explorer (Ctrl+;) P~ : VAR_INPUT

TwinCAT Projectd’ (1 project) ° END_VAR

AT Projectd 4

STEM

JTION

Untitledl

=] Untitled] Project 1 SUPER".FB reinit () ;

> [ Bxternal Types
» [ References

[ DUTs

3 GVLs
4 [ POUs

4 F] FB_Calculation (FB)
Addition
i Subtraction
- ﬁ;‘,‘ TecQuerylnterface

Addition fXi5: (4985 T IVERI S
& METHOD Addition : HRESULT
= s VAR_INPUT

e ninl : INT;
1 nIn?2 : INT;
1= nRes : REFERENCE TO INT:;

**  END_VAR

14

1 nRes := nInl + nInZ;
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Subtraction fXI%: (9R'5 T IyER 5D

® METHOD Subtraction : HRESULT

: VAR INPUT
Lo nInl : INT;
L nIn?2 : INT;
! nRes : REFERENCE TO INT;
*  END_VAR

l| nkes := nInl - nIn2;

TcQuerylnterface fU5: (4a’5 1 LA R AT 4% 25 90 A AR ) D
Fo Caicuiation TeQuentocerace. = < [

//{error 'add method implementation or delete method to use base impl¢*
METHOD TcQuerylInterface : HRESULT

= ¢ VAR _INPUT
e iid : REFERENCE TO IID;:
pipItf : POINTER TO PVOID;
END_VAR
= | VAR

ipCalc : I_Calculation;
" END_VAR

18 -

[ »
= i IF GuidsEqual (pGuidA:-ADR(iid) ,

: pGuidB:=ADR(TC_GLOBAL IID LIST.IID I Calculation) )THEN
2 ipCalc := THIS";// cast to interface pointer
4 pipItf” :=ITCUNKNOWN TC_ PVOID (ipCalc) ;
= TcAddRef () ;

b TcQueryInterface := S5 _OK;
= 71 ELSE
TcQueryInterface := SUPER".TcQueryInterface (iid, pipItf):
END IF

Main F£ 7 A i 2O I h REGR AT 75 W BT A] «
=.e |

‘l PROGRAM MATN

= | VAR
s fbCalc : FB_Calculation (sObjectName:='MATN.fbCalc' );
!/ END_VAR

(9) RIG4EELF, Bulid IN)JE, 1E Instance 14 X —> objID A& =44, I
AR TR CH+ AN AR AT LN, XRE C+RlURT LASIE BT FH Y PLC
PRI — A

d Prowvider
B [ External Types
- [-3] References
1 DUTs
[ GVLs
4 [ Z POUs
b & FB_Calculation (FB)
] MAIN (PRG)
[ VISUs
[ E';j PlcTask (PlcTask)
E_'g Provider.trmc
] @ Provider Instance
4 [ PlcTask Outputs
4 [y MAINM.
4 [ fbCalc

q E- o |E|_|ID
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6.4 33 T Rk 2 B C++I0 H I PLC FiER
(1) B6)8 c++IH, 1] PL%EFEE TwinCAT Module Class with Cyclic 10 14

-
Add New Item - Untitled2 — IR: . 'H . [P o]
i
4 Installed Sort by: | Default ~| i Search Installed Templates (Ctrl+E) 2~ I
(winCA TG Module @ TwinCAT Module Class TWinCAT C++ Module Types TwinCAT C=+ Module
P Online Creates a new TwinCAT module class
TwinCAT Module Class with ADS port TwinCAT C++ Module which implements the cyclic caller
interface and which has an input and
output data area.
W TwinCAT Module Class with Cyclic Caller TwinCAT C++ Module
_F TwinCAT Module Class with Cyclic 10 TwinCAT C++ Module
W TwinCAT Module Class with Data Pointer TwinCAT C++ Module
@ TwinCAT Module Class for RT Context TwinCAT C++ Module
i
i
i Click here to go online and find templates.
MName:
Location: c\Users\ericyang.beckhoff\documents\visual studio 2013\Projects\TwinCAT Project\TwinCAT P
!
. = — |

(2) FTIF TMC XX, 7E Interface Pointers H1 3T — M2 11 Calculation, JfHik
PEHZ 1284 |_Calculation (ZRITE SYSTEM H 2461 4)

CppCalierme (rvc aitor) -~ |
o

4 B3 TMC Module Classes ) _ _
| %% Data Types —( [Edit the properties of the Interface Pointer.

4 g Modules
4 ] CCppCallerModule

—9 Implemented Interfaces General properties
I S5 Parameters i
1 Data Areas Name Calculation
I Data Pointers
4 % Interface Pointers Choose interface type
—i CyclicCaller
Select  |_Calculation (local) =
Deployment E——
Namespace
Guid 14d0c3030-560a-4513-897b-05120422b093}

Configure the parameter |0 User defined...

Unigue ID Yalue  #x00000002 Generate 1D
Constant Name  PID_CppCallerModuleCalculation
Optional interface pointer settings

Comment

Context ID

[ Disable code generation

(3)EHEE AL Data Areas=> Inputs F G — 25 & oidProvider, X A% F 4 OTCID
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4 3[5 TMC Module Classes
+* Data Types
4 %51 Modules
4 fi] CModule
—2 Implemented Interfaces
=
I Sz Parameters
4 Data Areas
4 Inputs

i Symbols
B Datz Painters
4 — Interface Pointers
— CyclicCaller
—t Calculation

Dieployment

Edit the properties of the Symbol.

(General properties

MName oidProwvider

Choose data type

-

Description

Type Information
Namespace

Guid {18071 00-000000000004}

(4) FHEIEmNHAZE ninl F nin2, ZBRESH INT

4 317 TMC Module Classes
5* Datz Types
4 B Modules
4 [zl CModule
—2 Implemented Interfaces
I !5 Parameters
4 Data Areas
4 Inputs
rl Symbaols
oidProvider

4 [ Oufputs
B Symbols
B Data Pointers
4 % Interface Pointers
— CyclicCaller
—i Caleculation

Deployment

Edit the properties of the Symbol.

General properties

Name nin1
Speciiaton

Choose data type

Select INT
Description | Nomnal Type -

Type Information
MNamespace

Guid {18071995-0000-0000-0000-000000000006}

(5) BEE N HASE m_resAdd Il m_resSub, Z8FIEL N INT

4 J[5 TMC Module Classes
%* Data Types
4 Modules
'@ @ CModule
—2 Implemented Interfaces
I !5 Parameters
4 Data Areas
rl Inputs
[ Symbuols
4 [y Outputs

4 i Symbols
h
B Data Pointers
4 —% Interfacs Pointers

—t CyclicCaller
—¢ Calculation

Deployment

(6) ERCF T™MC X

- Edit the properties of the Symbol.

General properties
Name m_resAdd
Speciicaton

Choose data type

Select INT
Description | Nomal Type -

Type Information
MNamespace

Guid 118071995-0000-0000-0000-000000000006}
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Search Solution Explorer (Ctrl+;) uwinCAT TMC Code Generator

fad Solution 'TwinCAT Projectl' (1 proj WINCAT BUBTIEh Moaules
4 gl TwinCAT Projectl

ol .
b @l SYSTEM e Bu'ld_ |1E
MOTION Rebuild
@ PLE Clean h
SAFETY Project Only r

4 E o Scopeto This

4 Untitledl _ ) ) 1
4 [ Untitled1 Project Mew Solution Explorer View

b B3 External Depender Profile Guided Optimization r I
b =5 Header Files
4 &g Source Files

(7) 1E CycleUpdate H 4w 5 1%HY, &) PLC AEHL, DLAIAH PLC At Addition
F Subtraction J74:

EIHRESULT CMedulel::CycleUpdate(ITcTask® ipTask: ITcUnknown® ipCaller, ULONG_PTR context)

1

Project Dependencies...

HRESULT hr = 5_OK;

// TODO: Replace the sample with your cyclic code
if ((m_spCalculation == NULL) && m_Inputs.oidProvider != @)

m_spCalculation.Set0ID(m_Inputs.oidProvider);
m_spSrv->TcQuerysmartObjectInterface(m_spCalculation);

¥
if (m_spCalculation != NULL)
1
m_spCalculation-»Addition(m_Inputs.nInl, m_Inputs.nIn2, m_Outputs.m_resAdd);
m_spCalculation->Subtraction(m_Inputs.nInl, m_Inputs.nIn2, m_Outputs.m_resSub);
¥

return hr;

S .
(8) w55, X C++IiH PMIwiET, BE/EEIN instance, #EHH oidProvider
AF-E- i 3 PLC ) objID ZZ & h

r B
B " Attach Variable cidProvider (Input) ﬂ

Search: E] Shaw Yanisbles

= @ Unused
() Used and unused
[T Exclude disabled
Exclude other Devices
Exclude same Image
[H] Shaw Toaltips
[ Sort by Address

Untitled1
Untitled? Instance
h A .

AN,

0, 0TCID [4.0]

Shaw Variable Types

4 [T Untitled2_Objl (CModulel) s
atching Size
r Inputs [T 40l Types
- = Array Mode
i oidProvider ==
#* r'IIﬂl [T Continuous
[ Show Dialog
* nIn'E Wanable Mame
4 8 Outputs e
B m_resfdd o] 5]
- m_res5ub

(9) XFERLSERL T C++H PLC BB, F|H TwinCAT Live Watch 1] DL7EZR45 A~
HNADEIRE, P LUR B A B PLC AT Tt E I A T AR
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TwinCAT Live Watch

A Arranged by Object ID | Search

4 0id:01010020 Untitled2_Obj1 (CModulel)
b ITComObject
I ITcADI
I ITeWatchSource
I ITeCycelic
& m_refCnt
m_objId
m_parentObjld
m_ocbjName
m_spSrv
m_eTcomState
m_ePendState
m_accessCnt
m_Trace
m_TracelevelMax
 m_Parameter
oidProvider
nlnl
nln2
4 m_QOutputs
m_resAdd
m_ressub
I m_spCyclicCaller
> m_spCalculation

b
D
b
b
b
b
D
b

m_counter
Mame alue
((0id:01010020).m_Inputs).ninl 666
((01d:01010020}.m_Inputs).nln2 222
((0id:01010020).m_Outputs).m_resAdd (888
((0id:01010020).m_Outputs).m_resSub 1444
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—+ TwinCAT3 F Matlab-simulink 1 F

1. Matlab-simulink ZZ3& 55

1.1 Matlab A TwinCAT3 it &8 F A — S K .
(1) HEFELE &t vs Se 8RR P B b 22 2% Matlab
(2) #EFE Matlab®/Simulink® R2010b DA F AN R 1T 2235
(3) 26743 vs2010/2012/2013/2015 58 LA K TC3, FI LS % Co+ 2385
(4) H k2% WOK FIAHRECE, W2 64 AL#fE RGuid 7 LA i H e 25
WES, APAZ%E c++ 3

1.2 Matlab %23

RGNS, (HEH LLESH AR Matlab (51140 2014a/b, 2015a/b), 4%k
Matlab MAS AU ST VS FRAS, 5 2 Ja s 8 dm B 2% 10 R U A B s g i A
VS H14m PR o

1.3 %%E TE1400-Target-for-Matlab-Simulink, | #5584z
http://www.beckhoff.com/english/download/tc3-download-te 1xxx.htm?id=1957281419487556
TE1400 52 Matlab/Simulink £ T B, AT AT ZAE TwinCAT3 B TiZEHL L%
3¢ Matlab, 7E%L 1 — G %%H Matlab BN F223 TE1400 Af DUBIE XA TR
2 Simulink TFE SR 4 B TwinCAT3 BT LB 45218 FH 1 SE e

(1) FEGFEITIR2AE, B 2RES.

— |4
Beckhoff TE1400 TargetForMatlabSimulink - InstallShiel... u
_—

Select the language for the installation from the choices below,

|Engish (United States) -]

[ Ok ][ Cancel ]

(2) Aidi Next.

14 Beckhoff TEF400 Ta

orMaﬂaFamuEnk - InstallShield Wiza

Welcome to the InstallShield Wizard for
Beckhoff TE1400 TargetForMatlabSimulink

The InstallShield{R) Wizard will install Beckhoff TE1400
TargetForMatiabSimulink on your computer. To continue, dick
Mext.

WARMING: This program is protected by copyright law and
international treaties.

< Back [ MNext = ] [ Cancel
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http://www.beckhoff.com/english/download/tc3-download-te1xxx.htm?id=1957281419487556

(3) 1%EF 1 accept the terms in the license agreement J5 &t Next.

J5) Beckhoff TE1200 Target

License Agreement

Please read the following license agreement carefully.

Software Usage Agreement for Beckhoff Software Products -

§ 1 Subject Matter of this Agreement D
(1) Licensor grants Licensee a non-transferable, non-exclusive right to use the data

processing applications specified in Appendix 1 hereto (hereinafter called "Software”) under

the conditions specified hereinafter.

(2) The Software shall be delivered to Licensee on machine-readable recording media as
=pecified in Appendix 1, on which it is recorded as an object program in an executable status.
One copy of the user documentation shall be part of the application and i shall be delivered to
Licensee in printed form, or also on a machine-readable recording medium or online. The form

the user documentation is delivered in is specified in Appendix 1. The Software and the
[documentation are hereinafter called "License Materials™. e

accept the terms in the license agreement

(71 I do not accept the terms in the license agreement

Installshield

<Back || mNext> | [ cancel

(4) BN 44~ 7] 5 il Nexto

ﬂ Beckhoff TE1400 TargetForMatlabSimulink - InstallShield Wizard
—

Customer Information

Please enter your information.

User Mame:
| IEric"rang

QOrganization:
|pECKHOFF|

| tstallshield

<Back || Met> || cancel |

(5) %F Complete /i Next

Choose the setup type that best suits your needs.

Flease select a setup type.

Complete

All program features will be installed to all installed TwinCAT 3
versions on your system. (Requires the most disk space.)

) Custom
Choose which program features you want installed and to which

TwinCAT 3 version they will be installed. Recommended for
advanced users.

InstallShield

<Back [ Next> | [ cancel

7/

(6) WIHREFE Custom FRATAT UL A PN TEL1400 b2 5 B4 TC3 SLRr), Frileeds
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TE1400 AR EL LI TwinCAT3, i FK:
1) Beckhoff TEL400 Ta

Custom Setup

Select the program features you want installed.

Click on an icon in the list below to change how a feature is installed.
T EeeEmaEaTEEEEy | Feature Desaiption

TE 1400 TargetForMatl

This feature requires 9309KB on
your hard drive.

Install to:
[V] TwinCAT 3.0 TWinCAT 3.1
Installshield
[ Hep |[ spae || <Back | nMext= |[ cancel

(7) BHJ5 ST Install BLA] DAJFUG 2235 T,
i?:f"

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstallShield

[ <Bak [ mstal ][ Cancel

(8) SRS Finish BiT], LEHEE

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Beckhoff
TE 1400 TargetForMatiabSimulink. Click Finish to exit the
wizard.

Show the Windows Installer log

| <Bacc |[ Finish | [ Cancel \
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2. TE1400 f#F

TE1400 EA TwinCAT3 T#&#dfF, HIhRe2HFH Simulink Coder 4 Simulink H [
A AR B SRR C/C++ARAG, I Hodk—20 3 i B B Ay S N HE 42 11 TecoM ALk,
PEAEER AT DLZE TwinCAT3 10 H Hsefilfb, JF H A n] DO R I S E0E AT 180, &
Z81F TwinCAT3 A% H S 14T

2.1 TE1400 A i call by task f& /1
(D DVE IR B 7I21T Matlab

1T(©)
SRR
Fapas=acToi—1)

& LUSESS6EFA)
SESEEFER

(2) B3¢ a0 4w S 32 U TwinCAT3 22354, #8381 TwinCAT = Functions =
TE1400 - SetupTwinCATTarget.p

CPWE o D

Current Folder

Mame =
(=] TwinCAT 3
31
AdsApi
Commeon32
Commonbd
(=] Functions

m

TE130X-Scope-View
= | TE1400-TargetForMatlabSimuli...
.. Commeon
Libraries
Win32
Wing4
& CustomSettings.xml
TE1410-InterfaceForMatlabSim...
TF3300-Scope-Server

EEEHH

(3) FENX AN A JE A BEIE SRR Run, 1R X —0 28 T 4% MatlabSimulink %
PE[) Module JIT 7 B4 A AR, 55— KIS AT { M Matlab+TE1400 IR fi 4
AT H],  PUE A B R A IX — 2
= TE1400-TargetForMatlabSimulink

Commaon
Win32
Wing4
o SetupTwinCatT arget.p
TF3300-Scope-Server
Infosystem
Mc

Run Fa

Claen Chtred RAATI AR
Ulpen Uutside IviA | LAD

Show in Explorer
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(4) 12847 JG1E Matlab & & LRI RIER BB AR g 328, KON AHA Vs
HIgmPEAY, Matlab 2R R4+ HE B A O AR Mg . AT AAEIX B
Py JEmel 4

Command Window

() New to MATLAB? Watch this Video, see Demos, or read Getting Started.

FREEgEEE TwinCAT Target Setup Fddddddddddsdsdsdns sy

TwinCAI Target path was added successfully

Please select a compatible C+H combiler in the next promts to complete the setup.
The recommended compiler is "Microsoft Visual CH+H 20107,

Welcoms to mex -setup, This utility will help you set up

a default compiler. For a list of supported compilers, see

http: /S www, mathworks. con/ support/compilers/R2011a/win32. html

Please choose vour compiler for building MEEX-files:

‘fk Would wou like mex to locate installed compilers [¥]/n? ¥

(5)[f J5 matlab 2 A HA P Fhgm e 28, — 1> 7& matlab 2K [ lcc-win32 C2.4.1,
F—AAE VS, 1EFE VS T ARERRIET, A 2 mlEl 4

Select a compiler:
[1] Lec=win32 C 2.4.1 in C:'\FROGRA™1'MATLAB'\R2011a"\svs"\lec
[2] Micreseft Visual C+H 2010 in C:'Program Files'Microsoft Wisual Studie 10.0
[0] Nene
f.lvf Compiler: 2

(6) HJaik matlab LEIRAHING PEARHILERE, HA y m ol 4=

Flease werifwy wour choices:

Compiler: Microsoft Visual C++ 2010

Location: C:'Program Files'Microsoft Visual 5tudio 10.0

fx Are these correct [v]/n? ¥

7 AN 5 B U g B AR I 5T A
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Trying to update options file: C:'\Users'Administrator‘\AppData'Roaming \MathWorks'MATLAB'R2(
From template: C: "\ PROGRA™1'MATLAE'R2011a\bin'\win32\mexopts'nsvel00opts. bat

Done . . .

Warning: The MATLAE C and Fortran AFPI has changed to support MATLAB
wvariables with more than 2°32-1 elements. In the near future
vou will be required to update wvour code to utilize the new
API. You can find more information about this at:
http://www. mathworks. com/ support/solutions/en/data/1-5C27B9/ ?solution=1-5C27B9
Building with the -largeArrayDims option enables the new APT.

TwinCAT Target setup was completed successfully

i

VER: ISR e R LR T R AR ) Matlab, Eban 2014b, FBTE B3RS B2 R )
2 HBhULhL, REIZEAT.P Xt e B s B M A& e B 2SS T R %,
K

»» GetupTwinCatTarget

#nbttdd TwinCAT TE1400 1. 2.1221. 0 Setup ##dsibdddbbidais

TwinCAT TE1400 paths were added successfully.

TwinCAT TE1400 uses "Microsoft Wisual O+ compilers to build TwinCAT modules from generated code
It is recommended to use a "Microsoft Visual CH" compiler also for mex builds.

mex was configured to use the compiler "Microsoft Visual C4++ 2013 Professional (C)°.

S

(7) RBP4, JF HoAT S B A il open #7147

<@ 5 @l » T o» Users b ericyang b Desktop b BBl » TC3matlab#IC++ » matlab » module I

Current Folder AN | Command Window

Mame = @ Mew to MATLAB? Watch this Video, see Examples, or read Getting
BE‘ TetSmplTempCtriParameters.mat fx >3
kY TctSmplTempCtrl_minimal.mdl = .
[*&| TctSmplCtriSysPT2_minimal.mdl Ctrl+D |
Show Details
Run F9

Open as Text

AR GBI AL — ] L0 P12 i AR 7Y
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3 TetSmplTempCtrl_minimal oo ==

File Edit View Display Diagram Simulation Analysis Code Tools Help

%- 8 BH-= L Crra— TN
TetSmplTempCtrl_minimal

@ |[Pa| TetSmp[TempCtrl_minimal

@

@ [’ )

: y (1)
HeaterPower

Pl

FeedbackTemp

TwinCAT Target for MATLAB/Simulink
Sample model "TctSmplTempCtrl_minimal”
Subjects:

- Basics

»

Ready 274%

(8) 4TJT simulation 5.4, i%+% configuration parameters AT S 41X &

|‘Simu|atiun|ﬁ.naly5i5 Code Tools Help

Ctrl+D t
r

# Model Configuration Parameters Ctrl+E B
Mode 2 =
Data Display »

&® Connect To Target

(9 HANZSHEE G, EFALFIRTEE T Solver, EH K] Type I Fixed-
step

i} . —_— —— — ——
% Configuration Parameters: TempContrTest/Configuration (Active)

Select: Simulation time

Start time: 0.0
i-Data Import/Export

+-Optimization

+ ~Diagnostics

Hardware Implementa...
-~Model Referencing

Solwver options

Tvpe: |Fizxed-ztep v]

(10) ZJFEFEMEF-HH) Code Generation, I HH] System target file (%
TwinCAT.tlc /515 Browse AJ DI#E{T k¢
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(G Configuration Parameters: TctSmplTempCtrl_minimal/Configuration (Active)

Select:
Solver
Data Import/Export
» Optimization
> Diagnostics

Model Referencing
> Simulation Target
4 Code Generation

Report
Comments
Symbols

Custom Code
Debug

Tc Build

Te Interfaces

Te External Mode
Tc Advanced

Hardware Implementation

Target selection

System target file: TwinCAT.tic

Language: C++
Description: TwinCAT Target
Build

Browse...

Co
System Target File:
TL

System Target File Browser: TctSmplTempCtrl_minimal

Description:

idelink gret.tlc
realtime.tlc
rsim.tlc

rtwin.tlc
rtwinert.tlc
rtwsfen.tlc
tlmgenerator_ert.tlc
tlmgenerator grt.tlc
O Jhasnado.nls

IDE Link GRT

Run on Target Hardware

Rapid Simulation Target
Real-Time Windows Target
Real-Time Windows Target (ERT)
S5-Function Target

SystemC TLM Component Generator
SystemC TLM Component Generator

wWinCAT.tlc

Iornado or eal-Time Target
TwinCAT Target

St [xpctarget.tlc
xpctargetert.tlc

®PC larget
xPC Target (ERT

4|

i

r

m

)
T —

Full Name:

Make Command:

[ OK H Cancel H Help ]

Apply

C:\TwinCAT\Functions\TE1400-TargetForMatlabSimulink\Common\TwinCAT.tc
al Template Makefile: tct_msbuild.tmf
make_tct

Generate code

Zip file name:

OK H Cancel H Help

Apply

m

(11) %%

SFH PSS FEE, x86 it

SR TR AR 1 Te Build, S BB test_callbytask, I FLi 7 %
S x64 (NI HIE 64 LATRED A1)

TcCom module name: test callbytask

Publish module

Flatform toolset:

Publish configuration:

Publish binaries for platform
("] Publish binaries for platform
Publish binaries for platform
("] Publish binaries for platform

Lowest compatible TwinCAT build:

(12) TC interface ik BRI R IRLLER 4> S K¢ ADS #2211, FF H AT DL B AR
HR AN AN B N B AT BL mapping, AT PLH A S 303 mapping,  Hb

parameter

[huto

[Release

"TwinCAT RT (x86)"
"TwinCAT UM (x86)"
"TwinCAT RT (x64)"
"TwinCAT UM (xB4)"

4013
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Q3 Ce i T

[

Select:

Solver
Data Import/Export
Optimization
Diagnostics
Hardware Implementation
adel Referencing
simulation Target
Code Generation
Report
Comments
symbols
Custom Code
Debug
Tc Build
Te External Maode
Te Advanced

trl_minirnal/Ct tion (Active) ==
Input access =
ADS access: |Readwrite_Createsymbols -]
Process image: [[nput—Desr{ Accessibility of Input variables via ADS | v]
Output access
ADS access: [Read{)nly,createsymbols ']
Process image: [UUIDUI’SDUFCE DataArea ']
Parameter access
ADS access: [Readwrite_createsymbols -]
Process image: [nput-Destination DataArea -]
BlockIO access I
ADS access: [Readonly_createsymbals -]
Process image: [[nterna\ DataArea v]
Contstate access
ADS access: [Read{)nly,createsymbols ']
Process image: [1ntemal pataArea -]
DWork access
ADS access: |Readwrite_Createsymbols -]
Process image: [1nteral pataArea = L

Restore default settings ]
[ ok ][ cancel |[ Help Apply

(13) ffai M TEF=H ) Tc Advanced, EEUH 24 -

Task assignment: Manualconfig;

CallBy:

Step size: UseTaskCycleTime;

CyclicTask;

PLC Function Block: None;

I L AT DA% B 48 P o /) 32 0 1B T

Task assignment:

[Manua\cunﬁg

Default task priority: 5

CallBy:

Execution sequence:

Step size:

I CyclicTask

[ StateUpdateAfterOutputMapping

[ UseTaskCycleTime

Auto start cyclic execution

[T] Mon

itor execution times

Export block diagram

Resolve masked Subsystems

Access to Parameter variables, not referenced by any block:

Access to BlocklO variables, not referenced by any block:
Access to ContState variables, not referenced by any block:

Access to DWork variables, not referenced by any block:

IASSlgn to parent block

[Assign to parent block

IAssign to parent block

[H\de in block diagram

Export block diagram debug information

Show parameters table in XAE

Set testpoints at Simulink Scope signals before code generation
(Caution: This requires a change in the Simulink model. Testpoints are not removed automatically, when deactivating!)

Maximum number of visible array elements: 200

Hide DataTypes defined in TMC: Zonfig\Modules\$<CLASSFACTORYNAME>\$< CLASSFACTORYNAME= tmc; $<BUILD_DIR>\$<CLASSFACTORYNAME> tmc'

PLC Function Block (TcCom wrapper): [None

-

(14) DL Eb#EsER G s /2T F Y Apply
|

| 0k || Cancel |[ Help

J| erly |
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(15) BHJm RIBBARCfE, £ TR PR build, % JF R TcModule

2 TctSmplTempCtrl_minimal
File Edit View Display Diagram Simulation Analysis Code Tools Help

- & EH-E P == 1 X

FTJF Diagnostic View H1 7] LLE 24 BGLFE, #2785 Module A= B 5E %
s o . .. =T
= 1% R Bk v @@

TctSmplTempCt..
### Necessary source and project files have been generated successfully. -
#4#% Duration of the code generation (HH:MM:S5): @@:88:19
### Publishing TcCOM module
### Configuration: “Release"

### Platform(s): "TwinCAT RT (x86);TwinCAT RT {xB4)"

#3#% TwinCAT SDK: "C:\TwinCAT\3.1\SDK\"

### Now you can instantiate the generated module in TwinCAT3 on the target platform(s)
"TWinCAT RT (x86);TwinCAT RT (x64)".

### Publish procedure completed successfully for TwinCAT RT (x86);TwinCAT RT (x64)
#4#% Duration of code generation and build (HH:MM:SS5): @@:e@:29

###% Generating code generation report
Build process completed successfully

1 m._ |

FATKRE T AR Module &1EAT AN E
7] LR ILAE TwinCAT/3.1/CustomConfig/Modules 548 K242 il 44 7 A1 R A HY 44
F—FER SO test_callbytask

% Local Disk (C) » TwinCAT » 31 » CustornCeonfig » Modules »

r Include in library - Share with = Mew folder

MName . Date modified
tes
top . test_callbytask 2016/3/1617:32

AT DA R I T A tme FR S0, x64 F1 x86 [ — i3k e, LAAZ 14> xml X
XSO AR SR A I Y PR JE B 26 SO, T DS RN SO e DL H R, 45
FRLE LA Matlab (17 H % 8

| o TwinCAT » 31 » CustornConfig » Modules » test_callbytask »

- Include in library - Share with - Mew folder

tec Mame . Date modified

ktop . TwinCAT RT (x54) 2016/3/16 17.32

wnloads . TwinCAT RT (x86) 2016/3/16 17:32

ent Places || test_callbytask.tmc 2016/3/16 17:32
O test_callbytask_Modulelnfo.xml 2016/3/1617:31
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% CustomConfig » Modules » test callbytask » TwinCAT RT (x64)

- Include in library - Share with - Mew folder

. Mame - ¥ Date modified
rites

iktop & test_callbytask.pdb 2016/3/1617:32
anloads |%| test_callbytask.sys 2016/3/1617:32

(16) GI# TC3 #HWH

wars wwww W o
[.NETFramewurkA - |t (A -JiE] | 2= Erees o

BREMEIR

E

HB: TwinCAT Project

TwinCAT XAE SystemManager
HES Configuration
bodozES)

ﬁ TwinCAT XAE Project (XML format) TwinCAT Project
Visual C++

TwinCAT Measurement

TwinCAT Project]

HEE
2EnE
WERE

EHER

=00 matlabsimulink

B di\documents\visual studio 2010\Projects N

I BESEEMM):  matlabsimulink V] RasEaBER0D)
[ B EEE )

(17) FTFF SYSTEM, £i# TcCOM Objects s i 1

&1 Solution 'TwinCAT Project' (1 project)
4 gl TWinCAT Projects
4 | SYSTEM
A License
@ Real-Time
% Tasks

sf= Routes

] TcCOM Objects -

MOTION ‘O Add New Item... Ins
PLC isting Iterm... Shift+Alt+A
SAFETY Reload System TMC Files...
E C++ ) -
4 o -
“E Devices

(18) TC3 & HANFKR B 2 A A AL, i 5 S OK BEAT ¥ N

Search: Mame: Object3 [test_callbptazk)
Type: -- Beckhoff Autarnation
)-{i| Beckhoff Automation GmbH
=-{&8| TE1400 Module Yendor

1

Rl L

=
=

=
o

BE Generated Modules [TET4001.2]
. te: iodule]

Inzert Instance. .

Fieload
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(19) W fERATATLLA I TcCOM Objects K HFH matlab A= % ff) Module,
H3ANBEHBIAE 10 6B, FEM PLC FEFEEEAE 10 AT EER:

4 |g§| TcCOM Objects
F] Input
#| SetpointTemp
#| FeedbackTemp
P ModelParameters
B Output
- HeaterPower

%

(20) A% Tasks ¥ BT 0

Sf= Routes ‘O Add Mew Item... Ins
| [B] TeCOM Object{ 'O Add Exsting Item... Shift+ Alt+A

(21) J3HC Task Zhhih

0.~ @ 5=

| Ohbject | Cortext | Parameter (Init) | Parameter (Onling) I Data Area | Interfaces | Block Diaglam|

:h Solution Explorer (Ctrl+;) P~
: : : i Cortext: [u v]
Selution TwinCAT Project?’ (1 project)
all TwinCAT Project? Depend On: [Manual Corffig v]
a | SvSTEM [C] Need Call From Sync Mapping
E] Llcens.e Data Areas: Irterfaces:
@ Real-Time &0 ot "
4 [ Tasks [¥]1 "ModelParameters’
[Z1 Task1 [¥]2 Cutput’
=f= Routes [¥13 BlocklD" -
4 li‘ TeCOM Objects Data Pointer: Interface Painter:
4 Object3 (test_callbytask)
b Input
3 ModelParameters
b Output
MOTION Result:
::Ic:l:—l'\f D ITask Mame Priorit
E C++ 0 I;l Task1 1

(22) active configuration G AL & H T #AE/7, @it block diagram 7] A B 15
BHEL IR

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

Objectl (test)

N 5 4».0
SetpointTemp d 5 HeaterPower

FeedbackTemp 0

TwinCAT Target for MATLAB/Simulink
Sample model "TctSmpl TempCtrl_minimal”
Subjects:

- Basics

Online
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(23) FJE5 0% 2 NN —"MH setpointTemp: 100, feedbackTemp: 99.

fa) | ®-2 E__“| o= VariablelFIags Online

slution Explorer (Ctrl+;) P~

Value: 100.0
stion 'TwinCAT Project?’ (1 project)
TwinCAT Project?
1 svsTEM
A License
@ Real-Time
I & Tasks
B Taskl
=f= Routes
I [&] TcCOM Objects
4 Object3 (test_callbytask)
4 Input

New Value: [ Foce.. | | Release Wite...

Comment:

7 SetpointTemp

#| FeedbackTemp
3 ModelParameters
4 [ Output

- HeaterPower

f;j| o-sa| s - VariablelFIags Online

solution Explorer (Ctrl+;) P~

lution "TwinCAT Project?’ (1 project)
TwinCAT Project?
(4 SYSTEM
¥ License
@ Real-Time
4 B Tasks
& Task1
stz Routes
4 [ TcCOM Objects
4 Object3 (test_callbytask) 551_
4 Input
# SetpointTemp

Value: 59.0

New Value: [ Force... ] | Release Write...

Comment:

7 FeedbackTemp
3 ModelParameters
4 [ Output

- HeaterPower

(24) UMb USRS LRI O A A EE T
Object | Context | Parameter (init) | Parameter (Online} | Data Area | Interfaces | Block Diagram

Object! (test)

B ()
SetpointTemp &= 5 5C"SSSHeaterPower
FeedbackTemp 99

TwinCAT Target for MATLAB/Simulink
Sample model "TctSmplTempCtrl_minimal"
Subjects:

- Basics

(25) FFHATLLF] PIiXA subsystem FE4HE 3 Pl 115 2
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| Chbject | Context | Parameter {Init) | Parameter {Online)l Data Area | Interfaces | Block Diagram |
Objectl (test) » PI

TR C LT "D
€ p S Saturation ¥
3 » 0.005 >—'U_005 i,
L >l S

[ 1 0. |

- Integrator
Ground  Syiich
TRUE (0480
AR 50.480

e EOR TE1400 FEMFEE F T, (HAIHZ Demo hit, JiT LA T4 A —LEIR ],
#71f]) information system 7] LAHE FIU1 T -

Restrictions in the demo version

You can run the module generator without any license with the following limitations relating to the the complexity of the source
Simulink model. Allowed are models with a maximum of:

= 100 blocks
= 5Sinput signals
= 5 output signals

2.2 TE1400 A HifsE 3k call by module &/
BHEE ER, XA B B A AT, R A BB PLC SRR
(1) [E%)] Simulink #%, £F Configuration 148 CallBy, % & N Module.

o i Te trl_minimal/C ion (Active) [
Select: ol
Task assignment: [Manua\cunﬂg v]
Solver

Data Import/Export Default task priority: 5

> Optimization ']

> Diagnostics callay: [module 1 -
Hardware Implementation

Model Referencing Execution sequence: | StateUpdateafteroutputMapping -]

> Simulation Target

4 Code Generation Step size: [UseTaskCyc\eTlme v]
Report .
Comments Auto start cyclic execution =
Symbols Monitor execution times
Custom Code
Debug Export block diagram
Tc Build

Resolve masked Subsystems
Tc Interfaces

Tc Advanced

Access to Parameter variables, not referenced by any block: [H\de in block diagram ']

Access to BlockIO variables, not referenced by any block: [H\de in block diagram ']

(2)  [FIFEAE Tc Advanced H13k F] PLC Function Block, 15 & i Module specific FB

with properties for all parameters, XX gt 2 FE AL B AR B B H 31 % PLC
iﬁﬂﬂﬁtﬁﬁ%ﬂ‘]%ﬁ%ﬁ%

. -

Tc Advanced

Access to BlockIO variables, not referenced by any block: [Assign to parent block
Access to ContState variables, not referenced by any block: [Assign to parent block
Access to DWork variables, not referenced by any block: [Assign to parent block

Export block diagram debug information
Show parameters table in XAE

Set testpoints at Simulink Scope signals before code generation
(Caution: This requires a change in the Simulink model. Testpoints are not removed automatically

Maximum number of visible array elements: 200

I PLC Function Block (TcCom wrapper): [Module specific FB with properties for all parameters I
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(3)  ZJahlS T BUREA 7, B s AT DA E R g 1 A

L TctSmplTempCirl_minimal
File Edit View Display | Diagram | Simulation Analysis Code Tools Help

|§“L' EE@'@G > inf External '] @vv
TctSmplTempCtrl_minimal

(4)  pidi reload BB EHFER, JF Hik R RSt 47 v
nser Tecom Otiect I —

Search: Mame: Objectl [test_callbymodule] K.

Type: -- Beckhoff Automation m

H

-- Beckhoff Automation GrmbH
=-{24| TE1400 Madule Yendor

[l Inzert Instance...
Reload t
il

-

Fultiple: 1 =

(5) B PLC T H
4 PLC
4 [0 Untitled1
4 = Untitled] Project

b [ Bdernal Types

[ [+5] References
C3 DUTs
[ GVLs

b CF POUs
£ VISUs

[ H':';j PlcTask (PlcTask)

@ Untitled] Instance

(6) A POUs A7 Import PLCopenXML.

4 PLC
4 Untitledl
4 [Z] Untitled] Project
b [ External Types
[ [+3] References
Cd DUTs

E3 GVLs

=] Mar Add k
3 vIsUs % Import PLCopenXML...

bl PlcTask (LR port PLCopenXML...
[ZE| Untitledl In:



(7)) TEBRIAM1E C:\TwinCAT\3.1\CustomConfig\Modules\test_callbymodule
#.3 test_callbymodule_PlcOpenPOUs.xml FF H. & open A PLC i H
i

=] openXML Fil I |
"_/(H-\ . .« Modules » test_callbymodule » _ Search L
Organize v New folder =~ 0 @
B Desktop o Mame ‘ Date medified Type
Downloads
‘& . PI J TwinCAT RT (x64) 2016/3/1617:51 File folder
= Recent Places
- — . TwinCAT RT (xB6) 2016/3/1617:51 File folder
— | b O test_callbymodule_Modulelnfo.xml 2016/3/16 17:51 BaiduBrowser HT...
o hranes [ © test callbymodule PlcOpenPOUsxml | 2016/3/1617:51  BaiduBrowser HT...
@ Documents
J‘! Music =
[ Pictures
B8 videos
1% Computer m
&, Local Disk (C2)
ca B (D)
w Local Disk (E:) e | o | D
File name: test_callbymodule_PlcOpenPOUsxml - ’PLCopenXMLfiIes (*.xml]) v]
[ Open |v] ’ Cancel ]
N =

(8) i OK HaIA TSN

Contents | Additional information

Please select the items which should be imported.
All items will be imported below the node which is currently selected in the navigator.
You can change this selection while this dialog is open.

Currently selected target object: POUs
Insertable items:
Ql; E_TcMatSimDatafreaType
+-[7] 8] FB_TcMatSimObjed
+ @ FB_test_callbymodule
# ST_TcMatSimObjectDataArealnfo
al: ST_test_callbymodule_hitData
@ ST_test_callbymodule_Input
% ST_test_callbymodule Output

Import folder structure

[ Select > ][Deselect> ] [ oK J[ Cancel ]

(9) BETFRIFGERERF, HhA TR OhRest 7 B2 50, £ oid i
A TcCOM H L[] Object Id

‘" PROGRAM MATN
= * VAR

3 fb test : FB test callbymodule (oid:=16#01010010 );
¢ END VAR
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Object ID AJ LAFE TcCOM HHINEL I H 1 #5752

ution Explorer ARl TwinCAT Projectd + X
fa} | o-- @ | ' Object | Cortest | P {nit) [ P {Oniing) | Data Area | Interfaces | Block Diagram
rch Solution Explorer (Ctrl+;) P~
Object Id: 301010010 [7] Copy TMIto Target
7 Solution TwinCAT Project8' (1 project) - )
5 TwinCAT Projects Object Name: Object1 ftest_calbymodule [T] Share TMC Description
4 .ﬂ SYSTEM Type Mame: test_callbymodule
% L
@ ;'cel”f GUID: E90C3B0C-2E21-422C-51CT-AAF594DB3147
eal-hime
4 El Tasks Class Id: ESOC3BDC-2E21-422C-51CT-AAFES4D 83147
@ PlcTask Class Factory: test_callbymodule
=tz Routes
Parert 1d: 00000000
4 [&F| TcCOM Objects
b = Objectl (test_callbymodule) Init Sequence: PSO -
[l hAnTION

(10)  BEJSAEREF Hwtal LA AR method BEATBIERHA, JF Htw IR
B V7 1) BN e 5 S H0E AT E

- * VAR
: fb test : FB_test_callbymodule(oid:=16#OlOlOOlO ):
N setpoint : LREAL;
B feedback : LREAL;

input : BOOL;
HeaterPower : LREAL;
° END_VAR

= ! IF input THEN
B fb test.Execute():
| END IF

°f fb test.stInput.SetpointTemp:=setpolint;
| fb_ test.stInput.FeedbackTemp:=feedback;

HeaterPower: =fb_test .3tOutput .HeaterPower;

(11) HJaHE T 0B Task A PlcTask CUAZGAFN AT FH PLC f) Task — %)

n Explorer AR Il TwinCAT Projectd 7 X MAIN
@ | o - =1 | - | Objed| Context |F‘ammeter {Init}) | Parameter (Onling) | Data Area
Solution Explorer (Ctrl+;) P~

Cortesd: 1]
sution 'TwinCAT Project8' (1 project) -
| TwinCAT Projects Depend On: Manual Corfig

ﬂ SYSTEM [] Need Call From Sync Mapping
% License Dita Areas: Interfaces:
Real-Ti
) gﬂ Teak fme [#]0 ‘Input’ -
asks [¥]1 'ModelParameters’
[ PlcTask [7]2 Output
=iz Routes [¥13 'BlockID" -
4 [g] TcCOM Objects Data Pointer: Interface Pointer:
b [F Objectl (test_callbymodule)
MOTION
PLC
4 [ Untitledl
P L—; Untitledl Project Resutt:

b [ Btemal Types jo] Task Name
P [« References

£ DUTs 0 02010020 |~ | PleTask
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(12)  WEIF ML e K DIRMER A S T, frd a2k,
mai foniine] = < [

TwinCAT_Device.Untitled1.MAIN

Expression Type Value Prepared value
+ g fb_test FB_test_callbymodule

@ setpoint LREAL 100

i feedback LREAL 99

& input BOOL FALSE

i HeaterPower LREAL 0

(13) HAMA T input, f# execute J775E# I F 7 7] LLAAT simulink #&7
mai [online] = < [

Expression Type Value Prepared value
+ @ fb_test FB_test_callbymaodule

@ setpoint LREAL 100

i@ feedback LREAL 49

& input BOOL

@ HeaterPower LREAL 50.0067

3. TE1410 f%H

3.1 TE1410 ‘%455 1%
(1) Hoe2dE TE1410 A (2) A7 laccept, 3 H. next

ﬁ Beckhoff TE1410 InterfaceForMatlabSimulink - 1.1.1107.0 ﬂ Beckhoff TEL410 InterfaceForMatlabSimulink - 1.1.1107.0

Welcome to the Beckhoff Setup for Beckhoff License Agreement
TE1410 InterfaceForMatlabSimulink Please read the following license agreement carefully.

Beckhoff Setup will allow you to modify, repair, or remove Software Usage Agreement for Beckhoff Software Products ~
Beckhoff TE1410 InterfaceForMatliabSimulink. To continue, dick l:l
Next. § 1 Subject Matter of this Agreement

(1) Licensor grants Licensee a non-transferable, non-exclusive right to use the data

processing applications specified in Appendix 1 hereto (hereinafter called "Software™) under

the conditions specified hereinafter.

(2) The Software shall be delivered to Licensee on machine-readable recording media as
specified in Appendix 1, on which it is recorded as an object program in an executable status.
One copy of the user documentation shall be part of the application and it shall be delivered to
Licensee in printed form, or also on a machine-readable recording medium or online. The form
the user documentation is delivered in is specified in Appendix 1. The Software and the
[documentation are hereinafter called "License Materials” =

(@) 1 accept the terms in the license agreement

do not accept the terms in the license agreement

Instalishield

[ « Back ][ Next > ] [ Cancel

< Back Next = Cancel
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(3) F—2 (4) mizeds

1) Beckhoff TEL410 InterfaceForMatlabSimulink - 1.1.1107.0 == 1) Beckhoff TEI410 InterfaceForMetlabSimulink - 1.1.1107.0 ===
Customer Information Ready to Install the Program
Please enter your information. The wizard is ready to begin installation.
User Name: Click Install to begin the installation.
frang] If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.
Organization:
Installshield Instalishield
[ < Back ]l Mext > | [ Cancel ] [ < Back l[ Install l [ Cancel ]
20t 2 {IR]
(5) ZHSERMUA M i finish
17 Beckhoff TEL410 InterfaceForMatlabSimulink - 1.1.1107.0 ==
Beckhoff Setup Completed

| The Beckhoff Setup has successfully installed Beckhoff TE1410
InterfaceForMatiabSimulink. Click Finish to exit the wizard.

[T show the Windows Installer log

< Back Cancel

3.2 TE1410 fF F &/
(1) FTHF Matlab, #F| TE1410 2L 4E, AT HIAIH SetupTE1410.p X1

<@ = 53 L v C» TwinCAT » Functions » TEL410-InterfaceForMatlabSimulink »
HEtE O SS1TEO
TETE MATLAR? ESiEE =

Jx >

£ Win32
Winb4

(2) )5 EHFTIF Matlab, £E Simulink library F1 gl a] LR IIAE AL T Beckhoff (]
ADS i, FFIXEE ADS 2 O OB HL G nf LA 2235 TC3 frda il 253517 ADS i

Ho
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Eg Simulink Library Browser
File Edit View Help

=3 »| Enter search term - i &

Libraries Library: BeckhoffTwinCAT ADS | Search Resulte: (nonej | Frequently Used |

-
‘ . Frem— Eﬁ Eﬁ E7
Asynchronous

Synchrenous

Utilities

Pa| TwinCAT Target

Asynchrenous Synchronous Utilities

(3) HXEHTH TC3, FHEPICHH, IHFHRMUTAE:
icount I st2simulink & & i%%5 simulink; st2TwinCAT & M simulink $2HX

MAIN + X

1 PROGRAM MAIN
VAR

1
=]

//write to simulink
icount: INT;
stZ2simulink: STRING:='Hello Simulink';
//read from simulink
St2TwinCAT: STRING;
END VAR

m =] o s W

[T+]

1 icount:=icount+1;

(4) BATHEFIEH. login

MAIN [Online] +® X

TwinCAT_Device.Untitled 1.MAIN

Expression Type Value Prepared value Address Comment
@ icount INT 10770 write to simulink
@ st2simulink STRING 'Hello Simulink’
@ st2TwinCAT  STRING " read from simulink
4

-
'-| icount[ 10770 |:=icount[ 10770 }+1;|RETURN

(5) 3TJF simulink library browser, it THA“H] new model Hi simulink 57

EE Simulink Library Browser
File Edit View Help

»  Enter search term - 34 A

Library: BeckhoffiTwinCAT ADS | Search Results: (none} I Frequently Used |

Beckhoff
4 [Fg] TwinCAT ADS
Asynchronous

Synchronous
Utilities
TwinCAT Target
- ch Synch it
4 Communications System Toolbox Asynehranaus ynenrenaUs ilities

3 Computer Vision Systermn Toolbox
Control System Toolbox

(6) 1E beckhoff>TwinCAT ADS->Synchronous J% H1 %%l TC ADS Symbol Interface
AN INEHT AT simulink F&78 A

69



File Edit View Help

B3 » | Enter search term - s

Libraries Library: BeckhoffiTwinCAT ADS/Synchronous Search Results: (none) I Frequently Used
b [*a| Simulink B
3 Aerospace Blockset (N seta
“ Beckhoff TCADS Medule Interface
4 TwinCAT ADS Tmesamp 0.0.0.0.0.0 TCADS Symbol Interfsce
= 0x00000000
B —
TwinCAT Target TCADS Buffered Read TCADS Module Interface TCADS Symbal Interface

3 Communications System Toolbox
[ Computer Vision System Toolbox

Control System Toolbox
I DSP System Toolbox Nedd Netld
b Pa| Embedded Coder FeadDatz o e
3 Fuzzy Logic Toolbox g] Fort

.

» [%a| HDL Verifier [, & uﬁ;

Image Acquisition Toolbox [ £ B End

Instrument Control Toolbox \Wite Data

Model Predictive Control Toolbox

TCADS S Read TCADS Sync Write

I Meural Network Toolbox e e

File Edit View Display Diagram Simulation Analysis Code Tools Help

E- o 1 EBe-E 4Ok = @~ no

Mode! Browser - | untitied ‘
[%&] untitled [Pa] untitled M
¥ TCADS Symbol Interface [
TC ADS Symbol Interface
«
Ready 125% oded5 .

(7) A5 TC ADS Symbol Interface, 1E ROUTES H#k FIAH N )45 il 28 5 A Hh By
i, FFHAE PLC 5 CBRINEEYS 851) PRIk BIZ ATV INN 3 M &

—General Simulink block setfings ——
Stop smulztion -
Semple time:  [0,000000= s
@ Mo synchrerisation
' Synchronised data exchange
Buffer length: | 100=] =
Bt 4 Delay time: =] ms
ROUTES Name. [ Type [ Index-__. | Index-_. | Size | FulkNar| | I Time stamp output port
E-E] ERICYANG Wificount INT 0040 B7D.. 2 MAIN i
B PlTask (350) st 2simuinic STRING(E0)  Bcd040 Gx7D.. 81 MAIN st
@ Pot_851 (851) s 2TwinCAT STRING(E0)  Be4040 Gx7D.. 81 MAIN st

A3 Constants

gl
A8 TwinCAT_Syster

TCADS Interface -
000000
0x01010010 —
—»|

TC ADS Interface
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(8) B J5 4 icount A1 st2simulink ¥R IN3] EAARE S L simulink #5575, st2TwinCAT
I R EARR M simulink 52,

—ADS symbol

Type Netld
ADST_INT16 152.168.2.104.1.1

ADST_STRING 152.168.2104.11

NEE RN
ROUTES Name | Type | Index-... | Index-... [ Sze | Full-Nar

-} ERICYANG 088} icount INT 4040 (e7D.. 2 MAIN e
@ PloTask (350) ) st simuink STRING(30) (4040 DD.. 81 MAIN st
Port_851 (851) &) st2TwinCAT STRING(30)  (xd040 De7D.. 81 MAIN st
Constants.
MAIN.
TwinCAT_Syster

O S KN | ,

BlockPort | Name Type Netld
MAIN.st2TwinCAT |ADST_STRING | 132168210411

(9) WHEIF A OK 5 &KIL TC ADS Symbol Interface A 1 Mg AFI 2 /N

) TCADS Symbol Interface

TC ADS Symbol Interface

(10) Bl )5 4k4E7E simulink library toolbox 143 3 PMEEAY, 730l /& Beckhoff>
TwinCAT ADS-> Utilities H7[{] TC String Display Al TC String Source; PLJ% simulink =
sinks H1 ] Display

File Edit View Help
e, T3 » Enter searchterm - M E

Libraries Library: BeckhoffTwinCAT ADS/Utilities Search Results: (none) Freguently Used

| »

4 %3] Beckhoff ADS scortser

“ Lal TwinCAT ADS » Timestamp e
Asynchronous Asymiomieme

Converter

& %4l Simulink
3 Aerospace Blockset M e

- e

(PR TAnCRT Target
Communications System Toolbox
Computer Vision System Toolbox
Control System Toolbox

DSP System Toolbox -
Embedded Coder o
Fuzzy Logic Toolbox e >| NOT INITIALIZED | | 'STRING' },
HDL Verifier

Image Acquisition Teelbox
Instrument Control Toolbox
Model Predictive Centrol Teelbox
Neural Network Toolbox

OPC Toolbox

Real-Time Windows Taraet

ADS Timestamp Converter Syne Clock TC ADS Async Read Symbal Info

v v

i P P g P g A g

v v ww

iz o1t

Entd

TC ADS Initial Read Symbel Info TC String Display TC String Source
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EE Simulink Library Browser
File Edit View Help

F 3 »  Enter search term - 4 &
Libraries Library: Simulink/Sinks Search Results: (none) | Frequently Used

4 Simulink
Commonly Used Blocks
Continucus
Discontinuities l:
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Model 1uF’:Ierification Display Flosting Scope
Model-Wide Utilities
Ports & Subsystems
Signal Attributes

ESfi—

User-Defined Functions
> Additional Math & Discrete

» Aerospace Blockset

> Beckhoff Scope Stop Simulstion

»

m

(1) fIX 3 NMEESAIIAER S, F: HXHd TC String Source 1824775 &
“A’Hello TwinCAT’

S (—

Display

"Hello TwinCAT" » TCADS Symbol Interface

TC String Source

TC ADS Symbol Interface

NOT INITIALIZED

h 4

TC String Display

(12) 51588 simulink 17 045 1L 1] A inf(E 95 K)

b'iuntilhf:l::l" [
File Edit View Display Diagram Simulation Analysis Code Tools Help

- & Sl IS ON T REMEOR IF Normal =)
Mndel Browser = untited

(13) o il THEAFH] run

'piunﬁtled*
File Edit View Display Diagram Simulation Analysis  Code Tools  Help

el ~ e © -
Model Browser = untitled |

| "l untitled | & ||E|.m+i+|.=-r-|

&) > inf

(14) T LLR AT TwinCAT3 H A8 i B Al I
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J 2]

Display

"Hello TwinCAT

» TCADS Symbol Interface

TC String Source

TC ADS Symbol Interface

h 4

‘Hello Simulink

TC String Display
(15) IR AT LAFE TC3 HOWLEE 3] st2TwinCAT 15 il
Expression Type Value Prepared value A
@ icount INT 26950
@ st2zimulink STRING ‘Hello Simulink’
@ st2TwinCAT  STRING 'Hello TwinCAT

(16) H4HRTE simulink library=>beckhoff LA IR 2 ThREH:, FEAHIZ LI ADS
BERITIRE, BARRT LA 3B S0 TEL410 A 41 U0

4 Help Viewer Home
4 Beckhoff Information System
4 TwinCAT 3
Motes on the documentation
p Overview
4 TEceod | TC3 Engineering
TE1000 TC3 System
TC3 Workbench
System
PLC
C/Ca+
Matlab/Simulink
Overview
P TEL400 TwinCAT Target for Matlab Simulink
4 TEL410 Interface for MATLAB Simulink
Installation

LY v oY oW

4 TE1410 Simulink Library
b Asynchronous Blocks

b Synchrenous Blocks
b Utilities
ADS communicatien frem MATLAB
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LHig ( PEXSEH
T R TTER R X BOKE 299 5% 95 CRTABENLRED

H1E: 021-66312666 FEE: 021-66315696 Hi4: 200072

RS> AH

bR X B oAb K 3 S fAKE 407 =

H1E: 010-82200036 FEE: 010-82200039 ti4m: 100035
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