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_ eXtreme Fast Control Technology

w TwinCAT Project38 - Microsoft Visual Studio Quick Lav
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TEAM SQ TOOLS TEST ARCHITECTURE SCOPE ANALYZE WINDOW
o - 0~ b Attach... ~ Rplease ~ TwinCATRT(86 - A _ 5y B 2 @ af A
Solution Explorer MR d MAIN Modulel.cpp Modufel.h TwinCAT Project38 + X
v, = —I ==
@ © a ~R Settings OnhelPrioti:ele“Debugger
Search Solution Explorer (Ctrl+d P~ v
% 5 3 X Router Memory (kByte): 2048
& Solution ‘TwinCAT Project38' (1 project)
4 (3l TwinCAT Project38 Avaiable CPUs (Windows/Other): 2 = 2 2 [ Read from Target |
4 @ svsTem S
% License - — -
CPU RT-CPU Base T CPU Limit Lat W,
0 Rgal.'ﬁme ' l ase lime ] m [ atency Warning
4 %‘ TR 0 (Windows) [_ Y.
[ PlcTask 1 (Windows) [ L]
B Task3 2 (Other) [V Default 1ms ~|100% (none)
Routes 3 (Other) v 1ms ~|100% (none)
TcCOM Objects
MOTION
4 PLC
« @ U"“”“”Z v Type Object RT-CPU l Base Time Cycle Time Cycle Ticks I Priorit
PR Unsne Project TASK Task3 cpu2 ~1ms 10 ms 10 1
[&8] untitled2 Instance
Sl TASK PlcAuxTask | CPU3 ~l1ms (none) 0 50
4 E Ce+ TASK PlcTask CPU3 I_'J 1ms 10 ms 10 20
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= TIEESMATLAB/SIimulink3z &

= BRI AR AR EUE |

> TERIAFAI LU ERE R AEAE S TIFA |

SVSLIETEETEETEETE TR TR T T T T I I i iiiiidiidtiiiid
// ITeCyclic

—IHRESULT CMyModule::CycleUpdate(ITcTask* ipTask, ITcUnknown* ipCaller, ULONG context) - L& IE‘ LutoPos >= 200 AHD itutoPos < 570
{
HRESULT hr = S_0K; | 53 MotorUeherlast := TRUE:

// TODOD: Replace the sample with your cyclic code 54 ELSE
m_counter+=m_Inputs.Value; |- EE MotorUekberlast := FLLZE:

m_Outputs.Value=m_counter;
se

return hr;
}
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= Painter
; Solution TC3_IEC-LanguagesSample' {1 project) | » < VAR g K
= [&] TC3_IEC4 anguagesSample 3 Timer : TOm; £ H R TRIG
@ SYSTEM - Configuration 4 fbFBD SamplePOU : FB_FBD SamplePOU; _[= i F_TRIG
NC - Configuration E B = s
PLC - Configuration & e0peration : E_Operation := eOp_RAdd; Q_'
(= B} TC3_IEC4 anguagesSample 7 e0perationPrev : E_Operation := e0p_Add: & ' R
= £} Application iResultC : DINT; &/ TON
= [5 DUTs 3 bZero : BOOL; &/ TOoF
@# E_Operation 10 bPos : BOOL; vl = Math operators
= |7 GVLs o e :
H Global_Variables Bl A 0 |[ >] k  Pointer
“ Variable_Configuration 1 A~ #  ADD (2Inputs)
= [ POUs AND R AND i =N ADD (3Inputs) 1
E CHECKBOUNDS (5T) bierc — —bTest SUB
FB_CFC_SamplePOU (CFC) bPos — o)
ff] FB_FBD_SamplePOU (FBD) &= oM
] FB_IL_SamplePOU (FBD) oW
HF] FE_LD_SamplePOU (FBD) & e
= FB_SFC_SamplePou (SFC) DR Q
A_Add (5T) bFPos — B MNE
A_Mul (5T) bleg — &/ LT
A_StateMachine (ST)
A_Sub (ST) E LE
Init_Acti # ar
nit_Action (ST) oT [v
[E] FB_ST_SamplePOL (ST) I v _g@
MAIN_CFC (CFC) raAm| 2l EE server Explorer PR
4] MAIN_FED (FBD)
] MAIN_IL (FBD)
] MAIN_LD (FED) @ oErrors |\ 0Warnings | (i) 0Messages -
=] MAIN_SFC (SFC) — ; -
=1 A_CallFB (sT) Description File Line
=4 A_Evaluate (ST) [v]
[< ] i | [)
B output EYgTT
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= THIS : fEMethod/Property?ra]LAij5a) 2451 FBEISL/]
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» EXTENDS : XFB#H T4k
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Add New Item - Untitled1 T |-l
j| 4 Installed Default -| i&° Search Installed Templates (Ctrl+E} P -
TwinCAT C++ Modul . =
TwinCAT Module Class TwinCAT C++ Module Type: TwinCAT C++ Module
' Online Creates a new TwinCAT module class.
TwinCAT Module Class with ADS port TwinCAT C++ Module
TwinCAT Module Class with Cyclic Caller TwinCAT C++ Module
TwinCAT Module Class with Cyclic 10 TwinCAT C++ Module
I TwinCAT Module Class with Data Pointer TwinCAT C++ Module
TwinCAT Module Class for RT Context TwinCAT C++ Module
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VS201x tnEVEINES:

AT LGNSR, ERis2oize

e TC3_IEC_CPP_Sample (Running) - Microsoft Visual Stud
File Edit Miew Project Build Debug TwinCAT 1

AR Stoh g - N RN S R e =
Pou @ d| e sEEs| R 5|3

rocess: Thread:

CustomCode.cpp X REI{® MG Tad Hid= A Cust

{Unknown Scope)

ULONG nCounter;

—HRESULT CustomCodeCyclic(PFairCppDempIng

{

- {/pOut->value = pIn-»value;
[ fpOut->value = pOut->valuett;

nCounter++;
pOut-*alue = nCounter;

return 5_0K;

Watch 1

BECKHOFF

oo TC3 IEC_CPP_Sample (Debugging) - Microsoft Visual Studio (Administrator)
File Edit WView Project Build Debug TwinCAT Team Data Tools Architecture Test Analyze Wi

P S | R RR] 9 - - S-E | P | WhtDebug Win3
Pk o0o@ | Dss |G He % [ T@- | [T b s 2| & =
'l Thread: |[?_‘iﬁ] TwinCat Engine Thread 'l L d \‘?’ Stack Fram

el | N

1
Il
|||H+

i Process; |[U]TwinCat Runtime

CustomCode.cpp 2 Rarllg@lnl=y T2 Ul =A CustomCode.h

(Unknown Scope) vl

ULONG nCounter;

F/HRESULT CustomCodeCyclic(PFairCppDempInputs pIn, PFairCppDempOutputs plut)
|t

//pOut->value = pIn->value;
//pOut->value = pOut->valuedt;

| nCounter++;
II.} | pOut-»value = nCounter;

return 5_0K;|

Watch 1
Name
1@ th|~ - .In' ralid EXpI’EEEIDn“""
# pOut->value | 2890

i nCounter | 2891 | unsignex

Call Stack

| Value
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‘ Search jo
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(f&% \ ' m_accessCnt
I m_spCaller N
' m_Parameter
' m_Inputs =
I m_Outputs B
. |m_counterfii | v
d »
Name Value Type
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. REEREFITWinCAT3IIEH
- —PIMNMEEERL TPLC,I0,C++, AT LR FHCHHANSRE
- EERREE, fRiE, A — K

- fEiRRIIEEEES BEERER
- AFENIREV SIS

- Eg;\l/siﬁiit%%%ﬁﬂu:, EARADSIERHN A A A B IR E W i ee S i
TR
- ADSTE R LASZ R AN E I e TR RYSCAT R LA TN
- RS KINEEHREL

- {5la0 ADS, File 10, @i LAKM =GR A%
- EFRE: C++ A FREoES (2B PLCIHEE

- BEbigsEIELfIAutomation Device Driver (ADD)
- BRFULURBM]E R RN S ERYIKE]
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= EREETEING

= T TER (Bla0: =KpzEH)

= BfE, {(FELARMIEHIEE

» 7ESimulink® ] TwWinCAT Z|ai& EifEO

{XHB4ERk

ESimulink® 7%t

Bid Simulink® CoderBzhi&ERLC/ C++{HS
FAVisual Studio® C it TimIE
ETWINCAT3HIH{TESEIRE
FETWINCAT3SLRT AR NEFHATT
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File Edit View Display Diagram Simulation Analysis Code Tools Help
=] ] 7| >
-8 <« BWE-F-GOP » @0 Noma - -
Chart PID Controller TempContr_Stateflow 3
® TempContr_Stateflow ¥ hd
~
- Heater control (closed loop control)
double double:
Anslogin  FloatOut
= - A [
b fiter and scaling - sepoint oouble
= Setpoint Saiuration | =0 - FWM_percent  FWM|
. Heater
Scaling
Switch
il P double
loatOut
Feedback Te il cument lﬁ.hh
Fermp.
fiter and scaling! outie utie
o Sstugion!  Abs |—o PWN_percent  PWH
Cooler
— Scaling1
Switchl
-- User and E or control
double
-f"’"b'E Button! i ﬂ MAtlabSample - Microsoft Visual Studio Schnellstart (Strg+Q) p = F X
Bution! ouble Datei Bearbeiten  Ansicht Projekt  Erstellen  Debuggen  TwinCAT PLC  Team SOL Tools Test Scope Analysicren Fenster Hilfe
double Heater - 2
(D} Buttonz d:;z:" -o|B-o-@E R XA a9 | b Adfigen. - [Release =] [TwinCAT RT (x64) -|| A [foinit BN
i : @\ 2
double ) Fen B R2 @l <Lokal> | | | | = =
@ PWMFan ouble x X g
connPW MFan & E=r] =D Projekimappen-Explorer 1 MAtlsbSample + 4
double B-2 8 q -
[, FiWMHeater bicuble EnsbleF an G)‘ ° a | & Objekt | Context | Parameter (int) | Parameter (Online) | Data Area | Intefaces | Block Diagram g
conn, P MHester Enalietiester Projekmappen-Explorer (strg+ 2 - [ 2 epComSteteionion ~ Hester control (closed loop contral) - [ M H
outie fdouble EnatleHester " . Hbs g
- ] Projektmappe "MAtlabSample” (| B Crastor 4 Block idertificatior =
conn_Templiessur o Mealy - 4 ol MAtiabSample Button — Identifier <Root> o
Chart 4 |l SvsTEM Button2 N Name  TempCortr_S g
» % Lizenz Chart 5 Path  TempConir £ g
. ; Tpe ot B
Read: 100% @ Echuzsit conn_PWMFan ¥ g
i 4 B Tasks conn_PWMHester 5 SEer pOainhcen &
[& Simulation conn_TempMeasurem: Signals Button FALSE
S Routing Codlr Buton2 FALSE
EnableFan - g conn_P! FALSE
[ TcCOM Objects seforation!  AbT 1 FALSE
& Object1 (TempCon EnabieHeater M iy
& obj P Extemal Setpoirt conn_Te FALSE
4 Input Feedback Temp. Extemal 0
b Output fiterand scaling ’ e , Feedbac 0
4 B Object? (ContrSysP) fiter and scaling1 ser 2nd Error control 4 Dat o
3 Input Heater Cooler
b W Output Moritering Signals :a:ei
[ NC / Motion Mo Button ri
PID Cortroller feater |
Saturston S D} b Monkoh
Saturstion1 A status
Scaling <onn_PYFan [{ 4 Extemal Mode
» Scaing] P Enasieran > ExtModk {Comnection
Seops <onn_PWiHess & > ExtMode {ToTaretVei v
stalus 7 B —— ~ | Name
Al > 4 »
Offline: Target system is not in run mode:
]
Projektmappen-Ex..
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TLC* Bl example.mdl

RTW B &304
TCT ECE 4

RS
- 1REURS
« TcCOM ZEf3
« XML f@iR
(*.tmc, *.vcxproj, *.sv2)

« HTML & )

TcCOM =8

* examplew32.dll > CE

+ example.sys - XP/Win7
* example.tmc

*TLC: BinESRiEes
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Dq MatlabSample2 (Debugging) - Microsoft Visual Studio Schnellstart (Strg+Q) L = B X
Datei  Bearbeiten  Ansicht Projekt  Erstellen  Debuggen TwinCAT PLC  Team SOL  Tools Test Scope  Analysieren  Fenster  Hilfe

TwinCAT 3ifiizt

©-0|0-n-@EWd| %A a7 | b avagen. - | At [mee S R
* Prozess: | [1]KNUTG ~| £ Anhalten « B3 Thread: [[-2047711464] Task 1 - Stapelrahmen: | CTempContr_Sta:TempContr_Stateflow_c - o | sE - z

MatlabSample2 = X

a|» R
Projektmappen-Explorer (Strg+ii) durchsuct 0 ~

> | I/t ,ﬁq = [a] Projektmappe "MatlabSample2" (1 Projekt) E‘“Ab_ - —- Heater control (closed loop control) -
:t mTT — '5 4 1 MatlabSample2 N Block identification -
- =] 4 @ svsTEMm B Crestor entiier  <Roct>
[5

Objekt | Context | Parameter (Intt) | Parameter (Online) | Data Area | Interfaces | Block Diagram

N

% Lizenz Button2 0 Name  TempCortr_State
@ Echtzeit - Chat SE.:I:;T;:L Tilter and scaling S %‘::' h":i‘]:mmu Saturation Path TempContr_State
b B Tasks conn_PW/MFan & Tpe it
Routin COn MHeater Bre int ‘ o
. \ % e =E b Buton]  FALSE (FALSE)
o g W= "' s<izeif Code section: Button2  FALSE (FALSE)
i?‘flﬂgl& 5 b [E Object! (TempContr_Sta] E;D‘;fF File TempContr_Stateflow cpp conn PWN FALSE{;ALSEg
R} VXYY b Object2 (ContrSysPT2) En:H:HaE;Er L":E:"d CTE‘"{%“””—S‘E TempContr_Stateflow_output conn_PWN FALSE (FALSE)
NC/Motion Exdemal Setpoint Faenana:waﬁﬁg * e curreni=35 899 Code B3 m_BlD;kIg.e - mialofklo.sca]e - M conn_Tem; FALSE (FALSE)
b SPS - FeedbackTemp ilter and scaling’ igg: m_BlockIO.scale_g; rationt Jbs ExtemalSet 0 (0)
71 SAFETY fiter and scaling : FeedbackT 0 (359)
£23 W1 Involved blocks: 4 DataArea: Output
! YR e <Root>/Sum Cooler  (19660)
%L Gerate Monitoring Signals :a:;e;a; igﬂg
\ableHe: (
b &% Zuordnungen - oo User and Error control
= - PID Controller Heater (@
Saturation > Monitoring  ({setpoirt=0: cur
- Saturation status {Automatic)
Scal 4 Extemal Mode
322\1231 Bh.1 FALSE > BxtModsPa {ConnectionTime
seo g > BdModeSe ({TcTargetVersic
e (€D, PN » ExModeSt: {incomingPkiB
stalus FALSE lode St ({Incoming Pl B
- Sum Button2 Q? = 4 Intemal signals
- Switch FAEE > Bus Creator (fselpoint=D); cur o
Switchl conn_PWMFan [% m E D = -
e s EnableFan ™ | Name:
1 K 3
Debug: Break inside this object

B X Aufrufliste

Wert Typ Namne
@ m_BlocklQ {BusCreator={...} TransferFcn=0.0 scale=0.0 TransferFcn_e=32 B_Temp!
@ m_BlocklO.e -35.809775672252829 double

MName

@ TempContr_Sta.sys!CTempContr_§
TempContr_Sta.sys!CTempContr_{

a: TempContr_Stateflow_output() Line 234
dIOutputs(int tid) Line 971

@ m_BlocklO.scale 0.0 double TempContr_Sta.sys!CTempContr_fa:CycleUpdate(|TcTask* ipTask, ITcUnknown* ipCaller, unsi
@ mBlockiO.scale e 35.200775660734236 double TeRtsObje Dxaceaed]|
@ this Df0fd2348 CTempC

Projektmappen-Explorer [EEESGIES Lokal  Uberwachen

1 Aufrufliste SRR hisfen er Direkifenster Ausgabe

Bereit
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Scope
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rﬂl CleidLOOppID' Matlat_)/ Slm_UI_In_'i TWlnCAT3 XAR
File Edit View Simulation Format Tools Helg [
DSHS BRlad 4|9 TcCOM-Module
4 TempContr N PLC
HeaterOn o 8
AExternal Setpoint 'L
CoolerOn b
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Monitoring Signals

N Vi Hardware

temp controller
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TwinCAT 3 Matlab/Simulink3&s17M48:

- Simulinki®f&
- ERATTEEEIMITWINCATIEER
- Simulink® 1&EBYh 7 F i
- RS EIEMS AT LA B ER B oS R imiE
- BRETCIRENEPRELIERESM
- (EENESEFNREIAS
- &g SEE
- s KAYIEIRALE (Bla0breakpoints,...)
- AJLMESTETWIn CATIHE SRR FHART A
- Fo=[EEIMatlab/Simulink R EE#TE SR B B HART (8]
- wJRAES EAMREIEBsimulinki=EY
- TEHTImE
- Z¥5BRBtoolboxesHAIgEIR, REXPMIIEERLZFFSIimulink® Coder
- (REMRLR, 1=ipiEHl, REE. .
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&1F. JLABEARIESEIEERER Moduls Dscription
= |[EC 61131-3 ,
s C/C++ State Machine

= Matlab/simulink TcCom Interface

Interfaces Parameters Interfaces

Pointers

Data Areas Contexts Data Area

Categories | Pointers

ADS Port
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