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Beckhoff products to cover this use cases:

TE1400 | Target for Matlab Simulink
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M Matlab/Simulink > Z|TwinCAT 3 {&iR

EK:
« Matlab/Simulink (> R452010a)
« Simulink Coder (Matlab Coder)
* Visual Studio 2010/2012/2013

Simulink-f&=8Y

. 1%EEE TwinCAT B#rR

. Simulink Coder #p}; C 5 C++ {{#3

. Microsoft C/C++ #migee4pk —iEl (4
. TwinCAT Bir4&EREGHARSZH.tme
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Matlab/Simulink + Simulink Coder W%R!
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\ Matlab/Simulink = ZEJTwinCAT 3 {&IR
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N MAtlabSample - Microsoft Visual Studio Schnellstart (Strg+Q) L = & x
Datei Bearbeiten Ansicht  Projekt  Erstellen  Debuggen TwinCAT PLC  Tesm SQL Took Test Scope Anclysieren Fenster  Hilfe
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4 B Tasks conn_PWMHeater .
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4[] TcCOM Objects il conn_P! FALSE
SR TR EnableHeater PR
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- Cooler
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[ < ¢ Scalng conn_PWMFan 4 Extemal Mode
b FEa - Sealingl [’ S ErsbizFan EdMods {Connection
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£Epk 3 TwinCAT 3

« {ETwinCAT 3 RN IRIR

Projektmappen-Explorer MRl MatlabSample2 & X MAIN
@l e- @l &R
Projektmappen-Explorer (Strg+a) durc P -

Objekt | Contet Parameter {Inrt} Parameter {_Clﬁ.l.i.ne:}. Data Area | Interfaces | Block If]iE_ng[aﬂ_

Objekt 1d: | 01010020 [ Copy TMI to Targst
fa] Projektmappe "MatlabSample2" (1 Proj _ Fir—— ER—T—
4 ] MatiabSample2 ChuekE N |Obiject2 (CantrSysPT2)
4 |l SYSTEM Typ Name: \ContrSysPT2
i GUID: F193C02C-5479-4D51-84C7-852091AFDDAT
@Echﬁat e e o Sy i
b B Tasks Klassen Id: | F193C02C-5479-4D51-84C7-852091AFDD41
stz Routing Klassen Erzeuger: :CnmrS'_.'sPTE
4 [B] TcCOM Objects e
: Parent Id: | e NOOO0000
b B Object! (TempContr_Sta) e I
4 [ Object? E.Cﬂ“tl_'s}’FPTZ} Intt Sequenz: | PSO W
4 L0 Input
& Heat On
& Cooler_On
4 [ Output
B Temp
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£Epk 3 TwinCAT 3

Report I Comments I Symbaols | Custom Code | Debug I TCT Module TICT External Mode

[¥] Add to cydic caller(s) (changeable in XAE)

* Matlab/Simulink ﬁt*%ﬂ“b | Variable cyde tme(s) (changeable in XAE)
- PSRN, (RIS g encespeien

[ Show parameters table in XAE
Lo -

| Objekt | Cont Parameter (Int) | Parameter (Onling) | Data Area | Interfacey  Block Diagram |

Heater control (closed loop control) I- |
Pbs i =
. Bus Creator 4 Block identification -
i 1 g Identifier <Roat>
gﬁ::; Exiernsl © |E‘TJ 60 {E‘— Name
& Chatt Setpaint fiter and scaiing Rk F‘IDI|E Saturation Path TempCortr_Stateflow
; Controlier Tyne fack
- conn_PWMFan ¥R oot
ikt ‘ ED:nhTm S FALSE (FALSE)
- conn_TempMeasurement " H? fpoint=0, . U
Cooler F o it Button2 FALSE (FALSE)
Cremtor conn_PWMFan FALSE (FALSE)
::E::;ﬁe;a Fm-hack—,e%gﬂ I:l cument=23 782 conn_PWMHeater  FALSE (FALSE)
Ext 2 ey i scsing] Seturation!  Abs conn_TempMeasurem FALSE (FALSE)
- Extemal Setpoirt Mux Scape b 00
FeedbackTemp emaloetpol
[#-fitter and scaling FEEdbECkT_Emp D0{238)
[ fitter and scaling1 4, ?dlm— Output dunk
.. Heater ooler
o Userand Error control
- Monttoring Signals EnableFan (TRUE)
e M EnableHeater (TRUE}
- PID Controller - Heater 'y )
. Saturation » MonitoringSignals {{setpaint=0; cumrent=23.78
.. Saturation Bution1 HuLAE status (Automatic)
i FALSE ' . gﬂﬂ P"“d: {ConnectionTmeott=3; Intl
Fil- Sealng Button2 }7 odeParameters nnection TimeoLt=3; I
. Scope P > BxtModeServerVersion {{TcTargetVersion={1; 2; 1
- s conn_PWhFan FALSE [{ T.. + BxtModeStatus {{IncomingPlt BufferSize=0;
EnapleFan 4 Int: il s
G & emal signal
St conn_PWhiHegter R TRUE & » Bus Creator_Cut1 ({setpoint=0; curert=23.78
- Switch Enableker Button1_Out1 FALSE (FALSE)
conn_TempMeasurement FRERE Automstic 5’9 = Button2_Out1 FALSE (FALSE)
Chat Chart_Outd (TRUE)
Chart_Out5 (TRUE)
___Chart Outé (Automatic) it
I 'I |
4 (] »
Online
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£EERLE) TwinCAT 3

« Matlab/SimulinkiZR{E(ES B HERRETEHAE
o Blan: 555, FEASmsHITask 145 INZEARLR A

Object | Context | Data Area | Interfaces | Block Diagram |

Content: o -
e \adclpasics 2
[7] Meed Call From Sync Mapping Manual Corfig

Parent Object
Data Areas: ETAE'E .

|
[#]0 Bdemallnputs’ 2
[¥]1 BdemalOutputs®
[¥]2 BlockI’
Data Poirter: Interface Poirter:
Result:
D |Task | Name Priority | Cycle Time (us) |ADS Port |
o ox0010s S 5 5000 350
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£Epk 3 TwinCAT 3

b MAtlabSample - Microsoft Visual Studio Schnellstart (Strg+ Q) Pl= A x
Dotei Beabeten Ansicht Projekt  Erstellen  Debuggen TwinCAT PLC Team SQL Tools Test Scope Analysieren Fenster Hiffe
o |B-o-@E R %A a0 - | b Adfigen.. - [ Refease ~| [TwinCAT RT (<62) ~|| A [foinit i

B a2 . 6ol -l | | | | - -

MAtlabSample & X

Projektmappen-Biplorer  ~ # X

PE——— B
ale als Obiekd | Context | Parameter (nt) | Parameter (Onine) | Data Area | interfaces | Bock Disgam :
Projektmappen-Explorer (Strg+i £ ~ ————— Heater control (closed loop control) 7
131 Projektmappe "MAtlabSample” { ’B“‘” i -
MAtlabSample o i a
«a T Button M b = ES
| Button? Sepom  Thersrdzoang B H
3 Lizers e o = H
® Echizeit conn_PWMFan = &
4 & Tasks ‘conn_PWMHsater e S 2
[& Simulation conn_TempMeasurem -
& Routng Colr B il
4 [ TeCOM Objects EnsbleFan e Tt Sttt R
4 [ Object! (TempCon| Ershielestes
2 B Exemal Setpoint
R Whpa FeedbackTemp
b Output 1} fiker and scaling
4 [ Object? (ContrsysP) £ fterand scalig] i
b Input Hester
b Output Monitoring Signals
a8 ———
NC / Motion M 2
41 PID Cortroler
Saturation? K F
i Scaing conn_PUAF Y I e emal Mode
7 Scaing S EraeFan - BxMode {Connection]
S conn POV Hase P I b BiMode (TeTargetVer v |
status =l . e
¢ »
Offfine: Target system is not in run mode.
4

- WHELUBEIIPLCIAE TwinCAT 3 f&ik

fbController

)
FB_Controller =
ExternSetpoint HeaterOn —| bPhysicalOut qi

FeedbackTemp
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BECKHOFF




TE1400 | Target for Matlab Simulink

£Epk 3 TwinCAT 3

- HPLCIhgEREITIGIE
- ANERERAE)!

| Obiekt | Context | Parameter (int) | Parameter (Onine) | Data Area | interfaces | Block Diagram |

ia"—| e Heater control (closed loop control) .b
.. Abs =
Button1_Cut1 FALSE (FALSE) -
guu:toc::amr ; 53 ) j'c Button2_Out1 FALSE (FALSE)

-~ Button2 Exmal ¢ Fitar and scain s Sroe = Seturat S TR
[l Chart Setpaint y e : - PtIDJIe sturation Chart_Out5 (TRUE)
- conn_PWMFan ke Chart_Outé (Automatic)
conn_F‘WMHeater B conn_PWMFan_Out1  FALSE (FALSE)
cconei: TampMeasurement o m conn_PWMHeater_Out FALSE (FALSE)
.. Cooler Bus i Signalsg conn_TempMeasuremer FALSE (FALSE)
“Esbicton - 373 cumant=37.298 = :um f;‘fzza:g}
;ae‘::j;:?oim FesInscteT® Tharsndseaing] jrm E}m Sstursfoni A5 | Extemal Setpoirt_Out1 0(0)
- Feedback Temp FeedbackTemp_Out1 0 (373)
[l-fitter and scaling FID Cortroller_y (-60)
[#-filter and scaling 1 PWM (1]}
i el Userand Error control Il = 0 [
- Monitoring Signals Saturation1_Cut1 (-60)
o Mze Sealing_PWM [(]
(- PID Controller . Scaling1_FWM (13660)
i setpoint (D]
2252:2:1 Eﬁ1 RLSE setpoirt (0]
S BN Switch1_Out1 (60)
EE gz::::; Eﬁz FAEE D}f’ 4 Module identification
- Scope PWH i ModuleBuildinfo ({Debug=TRUE})
b conn_PMFan HALIE g{[ ] T 5] ¢ Modulelnfo {Classld={058315E6-81C2-44
Y EnsbleFan 4 Medule paramet
oo & FALSE &
- Switch conn_PWhiHaster e & CallBy : Teiale
. Switch1 e - ) Execu.tlon Sequence & & 3
conn_TempMessurament L Automatic  FEEE StepSize UseTaskCycleTime
Chart 4 Monitoring
i ModuleBxecutioninfo  ({{CycleUpdate={CpuTime=1 |
=
| Name
4 | ] b

Online
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£Epk 3 TwinCAT 3

- FPLCINgELR IR
* Context: PLC task!

Result:
D | Task | Mame
i] 02000114 ;j PlcTask
& NC 7 Motion -

4 PLC
a [T Untitledl
4 [y Bxern % Login
2 Bx (4 Build

3 By Rebuild
Ex
o B
| Clean
$i2 By
2 H| Add »
?'; H[i |_? Add Solution to Source Control...
ag O :
?I; Pl Save as library ... FB_TempContr
ﬁ; Pl Save as library and install ... —oid0kject hResult
3 GVLs| % Import PLCopenXML... )—stlnprur,s iidFailedInterface |-
4 [Z POUs 15 Export PLCopenXML... s
=] ™M :m stCutputs |-
3 VISUs [= Properties Alt+Enter
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TC3 Simulink HERASEBHE

Simulink-1&#Y TwinCAT REFHRSS

P—— Simulink 4MEBIRT: a o h
oo TCOM-f&iR
: P I ] —— ' . Eg%g{t » exampleW32.dll for CE
m% | =T - example.sys fiir NT/XP
=== 0 e =1 = - example.tmc
:. _gﬁ“ME ADS-Port ) )
TwinCAT Scope 3 BfbADS-Z i
LU R " S
Scope 3fiE .« HpEBIEHIES

. OCXiz4
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£Epk 3 TwinCAT 3

- fEMatlab/SimulinkrRifiz
- JNEBREC B

e ek

-
B TwinCAT Target =2

I

Code Generation Choose Target Object

| General | Report Comments Symbals | Custom Code Debug TCT Module TCT External Mode Dbject] (TempContr; (1010010} *
Object? (TempContr) (1010020}

Enable External Mode

Transport Protocol: | A0S

[ Setup ADS Connection

|| Static memory allocation
Static memory buffer size: I.UUDUDU

[ Allow realtime execution commands via External Mode

By default wait on External Mode start command

( oK | [ cancel

BECKHOFF

TwinCAT 3 | eXtended Automation Technology 15.04.2019 16



TE1400 | Target for Matlab Simulink

Matlab®/Simulink® £ERk

n MatlabSample2 (Debugging) - Microsoft Visual Studio

Datei Bearbeiten Ansicht Projekt Erstellen  Debuggen TwinCAT PLC  Tesm SQL Tooks Test Scope Analys
©-O|F-o-&kE| %d AP | p Adfigen. - T
% Prozess: |[1] KNUTG =] " Anbaiten - B Thread: | [-2047711464] Task 1

{ETwinCAT 3iff

@|oe--alsm

Projektmappen-Explorer (Strg+ i) durchsucl 0 ~

MatlsbSample2 # X

Objekt | Context | Parameter (Ini) | Parameter (Oriine) | Data Area | Interfaces | Block Diagram

Stapelrshmen: | CTempContr_S

Schnellstart (Strg+0)
Hilfe

| A [ro_init -l e e

ieren  Fenster

T3] Projektmappe "MatlabSample2” (1 Projekt) ~ TempConir_Stateflow Object]  Heater control (closed loop control) -
4 gl Matiabsample2 - Abs
= oo Bus Crestor o
Button1 bkl
% Lizenz Bution? ol Name
” Ext |
@ Echteit - Chat Setpaint fiterandscaling - Sefuralion Path
b B Tasks +conn_PWMFan CGonfroller Type !
ré%l II\_}""' - 3 & Routing corn_PWMHeater e s
:t 2N = o on
setpoigl=0
5 P H Button2  FALSE (FALS
=XIIMlTi|m b [ Object! (TempContr Sta) ’é:ﬂ‘;'F setpoint=0. rontonng conn_PWK FALSE(FALSS
b [ Object2 (ContrSysPT2) "En:m:Hi';w ous Sansts conn_PWil FALSE (FALSE)
[ NC / Motion s e Feedﬂ—-lmm = limwﬁg = conn_Tem; FALSE (FALSE)
> @l ses Feedback Temp it seaing Safrafiond  Abs E’“Z”;ES‘E_‘[ g‘gi_’g
B SAFETY ifer and scaiing = (;‘pf‘
> 4 Datafrea:
}:t SLeEm 5 % e B el M Cooler  (19650)
, . EnableFan (TRUE)
‘j -LXE VA % Gerste m““““””g Sk EnableHeal (TRUE)

b &% Zuordnungen

Projektmappen-Eplorer RS

BECKHOFF

15 —— User and Error control «’
3 Heateri (D)
/- PID Cortrol
Samrzmn: - > Monttoring®  {{setpoint=0; cur
- Saturation1 s;llus {Automatic)
- Sealing - lemal Mode
n-sca\mgw B.mnm FALSE 8 > ExiModePa {ConnectionTime
Scope » EdModeSe ({TcTargetVersi
- status & FALSE — G » ExModeSt: ({incomingPKiBL
Sum suton } — 4 Intemal signals
Pt « FALSE 2 B Cmen (el
Switch ERTEEWNE ) lé e =
—_— EnableFan bt

4 »

Debug: Break inside this object

Name Wert

& @ m_BlocklO {BusCreator={...} TransferFcn=0.0 scale=0.0 TransferFcn_e=
@ m_BlocklOe -35.809775672252829
@ m_BlocklO.scale 0.0
@ m_BlocklO.scale_e 35.899773669734836

& @ this Oef0fd2348

ey Lokal Uberwachen 1

Name

3:B.Temp! @ TempContr_Sta.sys!CTempContr_Sff: TempContr_Stateflow_output() Line 234
double TempContr_Sta.sys!CTempContr_Sll:MdlOutputs(int tid) Line 871
double TempContr Sta.sys!CTempContr_Sll:CycleUpdate{ITcTask" ipTask, [TcUnknown® ipCaller, unsi
double TeRtsObjects.sys! )
CTempC TeRtsObjects. 0

TcRtsObjects. xacek 30
LWV Haliepunkte Befehlsfens

| Direkifenster Ausgabe

ELemiT SEN
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Matlab®/Simulink® £ERk

{ZTwinCAT 3ifj

RE—MrRE L

BEFIIER

BECKHOFF

Datei Bearbeiten Ansicht Projekt  Erst
0-o| i -h-audYd

 Prozess: |[1] KNUTG =

[ N~

Projektmappen-Explorer (Strg+0) durchsucl O =

[2] Projektmappe "MatlabSample2" (1 Projekt)
4 g MatlabSample2
4 [ svsTEM
1 Lizenz
@ Echtzeit
b B Tasks
iz Routing
4 [g] TcCOM Objects
b Bl Object! (TempContr_Sta)
3 Object2 (ContrSysPT2)
NC / Metion

Dq MatlabSample2 (Debugging) - Microsoft Visual Studio

Schnellstart (Strg+Q)

Fenster  Hilfe

Al

ellen  Debuggen TwinCAT PLC Team SOL Tools Test Scope Analysieren
[ 9 - @ <| p Anfogen.. - T
Anhal B3 Thread: | [-2047711464] Task 1 Y Stapelrahmes

MatlsbSample2 & X

| Dbkt | Cantet | Parameter (int) | Parameter Orine) | Data Area | Interfaces | Block Diagram

CTempContr_Sta

Heater control (closed loop control)

%, Gerdte

b &% Zuordnungen

Projektmappen-Explorer [T Ly

Debug: Break inside this object

Name ‘Wert

Auto GELET

Uberwachen 1

s
~ Bus Creator
Button1 =1 ¥
- Button2 0 = z
Ay %sml Tilter and scaling E C"Ub'e:‘ h"f*ma}ww Sataration
conn_PWMFan s h
- conn_PWMHeater Reason:  Breakpoirt =
conn_TempMeasuremert oo Gk meetinn
= Cooler File TempCortr_Stateflow cpp
EnableFan Method: CTempCortr_Sta:: TempCortr_Stateflow_output
EnableHeater Lines:  233.235 ¥ .
o Setibi o g'{ CUrreni=35 800 Code:  233:  m_Blockio.e = m_plockIo.scale - T
P FesdbackTed ooy 2:4:  m_BlocklO.scale_e; o
£ vaon!  Abs
"+/-Tiker ang scaing
1 fiker and scaling 1 Liat “
i <Roots/Sum
Monitoring Signals
Mhox User and Error control
- PID Cortroller
Saturation <
Saturation
[#- Sealing .—, =
- Scalingl Button’ FaLSE 3
- Scope I—— |
@ = >
status Eution? FALSE - o
~Sum B
@® | e
gnz : conn_PWMFan wLsE [% oD
— TRUE  EnabieFan 2
1 AR »

Aufrufiiste

Mame

Aufrufliste

Haltepunkte Befehlsfenster Direktfenster Ausgabe

AT 3 | eXtended Automation Technology

Idertifier
Name
Path

DataArea: Input
FALSE [FALSE)
Buttor2  FALSE (FALSE)
conn_PWN FALSE (FALSE)
conn_PWN FALSE (FALSE)
conn_Temy, FALSE (FALSE)
ExtemalSet 0 {0)
FeedbackT 0 (359)
DataArea: Output
(19660)
EnableFan (TRUE)
EnableHeal (TRUE)
Heater i {0)
Monitaring$ ({setpoint=0; cur
status {Automtic)
External Mode:
ExtModePa {Connection Time
ExtModeSe ({TcTargetVersic
ExtModeSt: ({incomingPktBL
Intemal signals

0

# @ m_Blocklo {BusCreator 0 TransferFen_e=32 B_Temp! | @ TempContr_Sta.sys!CTempContr_Sta: TempContr_Stateflow_output( Line 234
@ m_BlockiO.e -35.808775672252829 double TempContr_Sta.sys!CTempContr_Sta:MdlQutputs(int tid) Line 871
@ m_BlockiC.scale 00 double TempContr_Sta.sys!CTempContr_Sta::CycleUpdate(TcTask” ipTask, TeUnknown® ipCaller, unsi
@ mBlockiOscale e 35.899775669734836 double TeRtsObjects.syslOxaceased7
@ this Oxf0fd2348 CTempC
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Matlab®/Simulink® £Epk

EE[EEE
— PreCodeGeneratioin
— PostCodeGeneration

— PostPublish

B BEMNEER (EHEELR)

| PostPublishm = | + |
“us
50
51 %% Add TeCom Module
Sh— parentTreeltem = sysManager.LookupTreeItem('TIRC*TcCCOM Cbj 5y
LR TcComDbject = parentTreeltem.CreateChild (ModuleName,0,'",ClassID);
54
55 %% Add Task
7 e Tasks = sysManager.LookupTreeltem(' ks
= Task = Tasks.CreateChild(strcat ("TaskFor',ModuleName), 1,[],01)"
5= Task.ConsumeXml (strcat ('<Treeltem><TaskDef><P v>',num2str (Priority), "</Pri v¥</TaskDef>< /T
59 v Task.ConsumeXml (strcat ('<Treeltem»<TaskDef><CycleTime>" , num2str (strZnum (CycleTime) *10000000) , '</Cw
a0
61 3Get Task
62 = xDocTask = System.Xml.XmlDocument;
63 xDocTask.LoadXml (Task.ProduceXml () )
64 — TaskOID = xDocTask.SelectSingleNode ('Treeltem/ObjectId’).InnerXml;
65
66 %é Appen‘d .'i‘as]é[;ﬁ). :!.:ﬂ .’i‘c-Com Dbj ec;:
- ®DoceTComChbj = System.Xml.XmlDocument;
68 — XDocTComCb] . Load¥ml (TcComObject . ProduceXml () )
69 - xContext = XDocTComDbj.SelectSingleNode ( Item/TcMod H
70 = XManualConfig = xContext.OwnerDocument.CreateElement ('Ma B
5 T ROTCID = xContext.OwnerDocument.CreateElement ( H
= ®OTCID. InnerText = char (TaskOID):
= XManualConfig.AppendChild (xOTCID) ;
74 — xContext.AppendChild (XManualConfig) ;
TG TcComObject . ConsumeXml (xDocTComCbj . InnerXml)
78
m - Project.Save ()
i “Spolution.Saveds (SolutionPath)
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000000
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EEEE—
Display2
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—ADS symbols —General Simulink block settings ——

| Type | Netid |
Object! (TempCo... | ADST_INT16  [17217.36.176.11 |350 | [Stop simuiation ]

Sample time: |{]|,DDDFDDDE: S

Synchronisation

& Mo synchronisation

" Synchronised dats exchange
Buffer length: | 10.0—] s

;% ElDit t i I Time bitput port

=l Name | Type | Index-... | Index... | Size | Full-Narr
BT Button 1 BOOL D101 il Object1
BT Button2 BOOL i Object1
Eiljconn_PWMFan BOOL .. 1 Object1
Bl conn_PWMHeater BOOL .. w800 1 Object1
i) conn_TempMeasurament BOOL 101, DxB0D.. 1 Object1
[ BdemalSetooint [INT [ (101 | 6cB00. [ 2 | Object]]
0x200...

6] Feedback Temp INT 101 2 Object]

85 ModuleB v TCADS Interface
0.0.0.0.0.0
0x01010010

| BlockPor
T ADS Interface
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® coetoooro- Matlab/ Simulink IRAAGATS) AR
File Edit View Simulation Format Toels Helg ‘
DEdE| t2R|es 4|9 TcCOM-Module
4 TempContr ™ PLC
HeaterOn ~
External Setpoint -
CooclerOn (
FeedbackTemp
Maonitoring Signals
N 4 Hardware
temp controller
Ready
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Matlab® Simulink® £Epk | 845
BA IR =AM
= HREVERGIFER, SimulinkF R AAFEE Beckhoff EFIIR
-> Simulink® HEHIR7 R4
-> RGN EXRELH TiRIF
BTEEA B RT3 LAE R+
> EL GRS EINES
> RSN S EE
-> SR AHIEIRAAH (Hr=,...)
FETWInCATHAFEIRmiETm o] LA IR E A
TERET AR E S task i EL AR LRI ]
-> FoEmIEE RS
-> BaERkEIE 7 IRRAIPLCIIEELR
BT RET S EAME R S SRR R R
S HEFTBE Simulink® CoderFrsa I T B8
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