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Traditional Development Process

DS .
,(f : Manual stepsintroduceerrors andslow downthe development
[ ’,’ - RESEARCH REQUIREMENTS process
kin\frU ‘_'—’ P: b = ~ -
- m ‘ —rewmn SPECIFICATIONS Requirement Documents
o «J‘—F# =l A Difficult to analyze
— A Difficult to manage as they change
0 .G
' Paper Specifications
— A Easy to misinterpret
.Cm‘j“"_'w":' WL A Difficult to integrate with design
- Aps®
- Yy /A D0
- R0 P

gy | % Electrical
- R s Components

DE IGN
Algorith MCAD .
gg;gr:n MC AE/ Physical Prototypes
Alncomplete and expensive
Embeddable Mechanical A Prevents rapid iteration
Algorithms Components A No systerdevel testing

Manual Coding

A Time consuming

A Introduces defects and variance
A Difficult to reuse

\

IMPLEMENTATION

CIC++ Traditional Testing

A Design and integration issues found late

A Difficult to feed insights back into design
process

A Traceability

Embedded
Software

INTEGRATION AND TEST




Traditionalvs. ModelBased Approach

Paris, 19 July 1996

ARIANE 5

Flight 501 Failure

Report by the Inquiry Board

Overflow error
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What is ModelBased Design?

Systematic use ghodelsthroughout the development process

4 : ) 4 :
Modeling Automation
+
\_ Y, \ Y,
Try outnew ideas Eliminatemanual steps
Fast repeatabldests andhuman error
OFsAD!
/ FicES “‘\MathW()rks* L T%T ¢! Y REERS 5

Authorized Reseller E



Why ModeiBased Design?

- R A n L A £ N [ Ry (c )
System System .
System ¥ : Subsystem Subsystem y s Operations and
Requirements FUICERIS iy S Design Implementation FRSHmion Sustainment
Architecture and Test
Use cases Behavior models Physics-based Automatic codegen Model-based V&V Predictive
+ C/IC++ maintenance
Requirement docs Architecture models Data-driven R Code-based V&V
VHDL/Verilog Digital Twins
] TR * GPU code Certification
Hand-code support WO
= E - ‘_ ‘\ Co+ tm-' nu e Automated Software Gener ation ° |
- - . ) Sy | SRR e a 2 ., ﬁ aTAS C 2
[ Rear, OGS —E=N  EEEaEE o-l-= ..A;f;’n', e
Req 'T S A s | =] °.J L.g .

- P
\_ FAN FaY FRY FaY RN /

1 __ 1 1 J

Digital Thread
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ModelBased Design with MathWorks Tools

Stakehold N -
NEEDS Mglie;zt'L;"N&CE Simulink Real- Speedgoat NVIDIA
i System Syst e e I } i
'Regﬂ’i&"&nts REQUIREMENTS VERIEICATION |~ DL Verifier STM32 Raspberry Pi
:lllllll"lll. - .
_ System n ; : = ' —. T Y % ’
: Composer . : ARCﬁf‘I?ItEeC?URE Com p0nent3 Vé’:ﬁﬂg&!ﬁg'ﬂ .Simurli_nk’l'est ' - AL o AR
' TIIILIIIIY - ARDUINO
S— C2000 -
MW Component C t o ) R \
e omponen S o v
DESIGN VERIFICATION o & X]JLINX ZYNQ.
—'_l Component Embedded d i
. IMPLEMENTATION Sder, €
IGENF +100 Toolboxes and Blocksets included in
Academics Campus-Wide License
Simscape
¢ https:/ thworks.com/hard t/home.html ]
6 OES ‘ “MathWOI'kS“ﬂ ps://www.mathworks.com/hardware -support/home.htm CTwLT ¢l Y 5
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DataDriven Versus Physi&ased Modeling

Data-driven Physics-based
Data sources Mathematical paradigms
— Experimental data — ODEs & DAEs
— External tool (complexity- — State charts
reduction exercise) — Physical networks
Complex behaviour with many - Behaviour is adequately
unknowns approximated by limited set of
Examples equations
— Combustion engine « Examples
— Aerodynamics — Algorithms/control
l — Gears & clutches

A Machine Learning Algorithms
A System Identification
A Reduced Order Model (ROM)
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MathWorks Products OvervienwsSimulink

"s  SIMULINK

A Blockdiagramenvironment(slx)

A Model, simulate, and analyze muttbmain systems

A Design, implement, and test:
A Control systems
A Signal processing systems
A Communications systems
A Other dynamic systems

A Platform forModel-Based Design

A Open architecture with links tthird-party toolsand
development boards, and instrumentation

%SimulinkLibraryBrﬂwser
File Edit VYiew Help

ﬂ-_g -—_='| *| Enter search term

- M G

oo |

Libraries

= [Pa] Simulink -
-~ Commanty Used Blocks

- Continuous

- Discontinuities

- Discrete

- Logic and Bit Operations

- Lookup Tables

--ath Operatiocns

- Model Verification

- ModelWide Utilties

- Ports & Subsystems

- Signal Attributes

- Signal Routing

- Sinks

- SOUrCes

- User-Defined Functions

m

+.- &dditinnal Math & Dizcrete »

Library: Simulink/Commonty Used Blocks

Search Results: (no

3

b T b Integrator ;AND

Logical
Operator

:}' huz Crutd

3 Relaticnal
= Product <=
i reau k P Operator
o f =3 Saturation b :I Scope

Subsystem @ Sum
3

4= Switch »—]

b —]

Terminator

rs

m

Showing: Simulink/Commonby Used Blocks
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Simulink

PLOTS

1[G Find Files & W'Y

Import Clean

Open =] compare
-

Uz, Variable v

g Save Warkspace

L& Analyze Code

I_.;f?

5N -
Favorites & Run and Time

Script Live Script ¥ Data Data

FILE

77 Clear Workspace ¥

VARIABLE

SIMULINK

Creating a New Simulink Model

Examples

Recent =
» My Tempiaes

®
Rrojects v Simulin
& From Sourca Confral

Learn

*a

L]
Blank Model

=

Blank Subisystsm

to Prajac:

Code Generation

5]
B]5]
Eank Library
S—8

MOCEING FoRMEAT
L Stop Time:
(=]
E
Back =
(cy
=]
O
]
"
»
Ready 100 “ariabiestepaure

/

Library Browssr

Library

‘Ssarch Resuks

uritled

® [Faluntives

¥ Simuink

Block
search

Library

Block

¥ Commonly Ussd Bledes

& Simulink Library Browser

Enter sea

Simulink/Math Operations

—"| Using the Simulink Library Browser

~ Simulink

Commonly Used Blocks
Continuous

> Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Laokup Tables
Math Operations
Matrix Operations
Messages & Events
Model Verification
Model-Wide Utilities
Ports & Subsystems
SIUTEl ALLNTUULES

Signal Routing

c
T
e
o

Bias

J—RE b
Meim

Complex to
Real-lmag

]
g

Dot Product

v

ol
)

Complex to
Magnitude-Angle

X
- b

Divide

find

Find Nonzero
Elements

|UH_
P

Sinks Gain Magnitude-Angle
to Complex

Sources

String o # 'ﬁ
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Define Simulink Block Parameters

Defining Sine Wave Parameters

A
V| theta

Parameters

Sine type: Time based

Time (t): Use simulation time
Amplitude:

theta
(rad)

/e

Left-click to edit
existing name.

Labeling Blocks and Signals

Double-click signal line to
add or edit signal name.

et 'l deg
% rad2deg

Defining Block Parameters

Gain

Element-wise gain (y = K.*u) or matrix gain (y = K*u or y = u*K).

Main Signal Attributes Parameter Attributes

NI

Gain:
180/pi 57.296 :
Multiplication: Element-wise(K.*u)
1-D T(u)
/\/ theta deg volts
theta deg
deg2volts
Numeric value: Expression:
Gain: Gain:
57.296 180/pi

Scope

Variable:

Gain:
degConv

1-D T(u)
» a4
volts,
deg2volts

Block names
must be unique.

]

Scope

pif4 /4
Bias:
pi/4
Frequency (rad/sec):
pif5
Phase (rad):
0
Sample time:
0
= Z?Orid = /5 rad/s
theta
’ 3
é FIGES M&thWOI’kS“

Authorized Reseller
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Modeling in Simulink

Model Browssr

10

2 @ E

torque

1

theta_dot_dot

theta_dot

L ]

Kd||~‘-

theta

sopade) odng

¢ Fices ‘ 4\ MathWorks
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Scope & Data Inspector

Plotting Multiple Signals

B c‘;.—"\.l @.I EI Stop Time % > l”/ A

Library Log Add Signal v ||[[Normal  ~ ] Step - Step Data
Branch ||ne Port Creatlon [ T——— rowser Signale Viewer Table H@ Fast Restart Back = - Forward Inspector
@ BRARY .y PREPARE SIMULATE
---------------- > "

1D T(u)

T~

deg2volts

IReady Sample basad T=10.000 /\/ » >—]

Q @

Inspect Compare B Complex Square Wave

g

1-D T(u)

\ L
theta deg volts

theta rad2deg

= Run 1: complexSignal[Current] [ ]

+ Outports

Compoxsauapae | |
~ Signals
Complex Sine Wave —

Q4 PH[EDR+

Archive
deqg?volis
— Properties
Customizing Scope Appearance compex s e ||
9 pPe ApPpP
o —_—
Stored Units =
Properties Simulation Highlight Zoom/  Measurements Display Units £ d 2 £ 2 2 J il C 0 2
COhtrO|S block autoscale Display Scaling 1 m Complex Sine Wave
Display Offset 0 3
Data Type double
File ToOk View Simllation Help » |Complex Format
@-|la@p@|-|a-C-|FA- Sample Time Magnitude '
b Magnitude-Phase
Phase
. BlaciEns) Real.Imaginary °
1 Block Path complexSignalol
*.__\ Port 1 .
PlOt Dimensions [
markers Channel =
Run Run 1: complexSignal
‘Override Global Tolerance no 2
Absolute Tolerance 0 % i 3 3 H i 4 ™ i & %
Reacy Sampie based T=10.000




E\EE‘ - l%] L] Find Files [2 (E_U? @ [2] Run Section

| Compare ¥  _ a
New Open Save = EDIT. NAVIGATE | Breakpoints Run  Runand Runand | Advance
v v v =Pt v . v | Tl Ty, Sdvence
; RUN i

Defining Lookup Table Parameters e —

R clc;
2= clear; interpolationl
ct;
it Categories
Lockup Tables [ Interpolation
€0 70 80 90 100 11 p . o

m

200 212]; J* interp (signal) Interpolation — increase samplin...
1-D T(u) , 2-0Tiu) Hu -0 Tiu) .43 62.41 62.37 62 gaan = ;
u .71 61.55 61.38 61 | 1-D data interpolation (table look..
2 b b Huz P12 ss.e3):
) u2 ) ul 29 2.735 2.359 2.0! J* interp3 Interpolation for
168 1.069 0.981 0. J* interpn Interpolation fo an.
1-D Lockup 2-D Lookup n-0 Lookup 678 0.637 0.593); | [* inffilt (sighgh)
Table Table Table 664 1.410 1.217 1 interpl L
558 0.514 0.476 0.. .~ interpft lation using FFT meth...
J* dsp.Interpolator (dsp) Linear or FIR interpolation
. . . u i1 n-0 T':k- Y n-0 T[k] All installed products
Extrapolation Interpolation Extrapolation | _|_> 1t ' b
1-D T(u) —— A — ' f q2 b
Nz
Prelookup Interpolation Direct Lockup
> > 4 5 Using Prelookup Table (n-0)
1
1 Ax
1
' Hdat vpo Nu osnzprul N ocospiug
1
deg2volts L& ! Aydat
E = I Lookup Sine Cosine
E g : Table | script In 16 Col 7
S 1 Dynamic — B E—
1
Table and Breakpoints  Algorithm Data Types 2 !
: 3 : ‘ <@\ MathWorks
Number of table dimensions: | 1 v 2 1 " -
L l F 0 5 . | Introduction Brake Pedal Position
Data specification: Table and breakpoints ~ L . ' ™1 Max
1 1
Breakpoints specification: Explicit values v !; ! !
Source Value Iz 0 Angle a0
Min
Table data: Dialog ~ }[0.5 4.5] —
e — _} (degrees) Torque
Breakpoints 1: Dialog ~ |} [090] a
— Max
Edit table and breakpoints... )

'I

https://www.mathworks.com/videos/howto-usethe-lookup-table-editor-1668413369896.html
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Modeling Programming Constructs

Modeling Comparisons
» Relational operators e -
(<, >, ==, etc.) s avs 1] : y=((a>0) & (b>0)) | (c>0)
Compare To
Constant
 Logical operators R EC]
(AND, OR, NOT, etC-) 1 z out? M_ a >0 o AND >
i PulseGeneratorA - » OR y
Relational Operator
* Decision statements T [} >0
- g out3 PulseGeneratorB
(l f - e.l' s e? Interval Test
switch-case, etc.) e Mk o -0
PulseGeneratorC

[=]335 =]
/ FiGES ‘J\MathW()rks* L T®%T ¢! Y%% 5
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Modeling Decision Statements

if input >= 0
output = 3; . S
else e
output = -3; ‘ 7
end /\\;’ Jinput < ::D\ output
SineWave J—’:m:itch
SWit ch in P * Criteria:u2 >= Threshold
ca Se 1 Threshold: 0
y = a,
case 2
Yy = b ; Scenario_Normal ——
case 3 Signal 1 - »
y = C; Fﬁ“x\j a "1—‘\ q ()
otherwise Seavever 1 o2 |
y = ¢ o [Vt
end SineWaveC Multiport
Frequency = 100 Switch

[=];35 =]
I( FiGES ‘J\MathW()rks* L T®%T ¢! Y%% 5
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Continuous & Discrete Systems in Simulink

COﬂtiﬂUOSSyStemS *« Ts = 0 — Continuous block execution DiSCI‘ete SyS’[emS
1 *« Ts > 0 — Discrete block execution
X (t) b — X (t) «Ts = -1 — Sample time is inherited The Unit Delay block is the 1
A) generic building block of x(k) ¢ x(k-1)
difference equations. Unit Delay
Integrator
} Time  x(k)  x(k-1) ‘ -
.1 @ 0 0.48 | 0.00 condition
- . _ Sarpple | 0.5 0.84  0.48 0.0
i(t) = ult) —y(t) — u(t) 1 émg | 1.0 1.00_ 0.84
’,L ,,,,,,,,,,,,,,,,,,,, p - b .
Two Integrator blocks: yDotbot § | ybot | 1.5 0.1 "1.ee |
ii(t) = 9(¢) ‘ : 2)
j(t) — y(t oo 7| S _
y(t) = y(0) P Y 2(k) = 2k — 1) — 2(k — 2) + u(k) o L
arameters arameters . UnitDelay1
@ @ ;ctern:reset: ne Extern:reset: ne TWO Unlt Delay blOCks ’
S [ o (k) — a(k—1) g R e
0 0 z(k—-1) = z(k-2) UnitDelay2
yDotDot < Main State Attributes
u - yDotDot JDot @ Initial condition: 0

Input processing: |Elements as chann

Sample time (-1 for inherited):

FiceES ‘ 4\ MathWorks
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Sample Time

e Ts 0 — Continuous block execution

eTs > 0 Discrete block execution

e Ts = -1 Sample time is inherited

AN

| cont

AT r—Dlscrete

SineWaveContinuous

Ts=0 /
- i \ y
L] disc d ;
SineWaveDiscrete Scope COﬂtInUOUS /
Ts=05 'rsignal

SIMULATION DEBUG MODELING

APPS

7 E X1, Trace Signal B | Pause Time
k.(fﬁ : = - . .
Performance | Diagnostics | Information Compeniots 0 (A L
- - Overlays ~ || Port Values g - B Breakpoints List
PERFORMANCE DIAGN( ‘ Search O\‘ = |gg|
5 untitled o
% SAMPLE TIME
2 ® [ajuntitied
3 33 Colors ‘:ﬂ—#lmmg Legend
E @ 1) To create a «
— DI, Text 1208 Automatic Rate ffransitions
£
LIBRARY LINKS
=)
=] & Show All Links u% User-Definefl Links
B ‘(;) Disabled Links | 2 Hide All Lifiks
BLOCKS
05| Execution Order | Lﬁﬂ Ref. Mpdel Version
Conflectors
v1| Variant Conditions abt) Ngme in Tooltip
Timing Legend " x /
Ay
[
\ o/
Select all D1 “ | cont
¥ Continuous SineWaveContinuous
Ts=0
» | ] cont M Continuous
i D
¥ Discrete Time Freq o
- £y N
Base rate 0.5 Multiplier ,_,| disc
r | [v] D1 M os o SineYaveDiscrete Scope
Ts=05

ll FIGES ‘\ MathWorks'
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Continuous & Discrete Systems in Simulink

Discrete to Continuous

Discrete Input

Continuous Plant
D1 1.':|:I FiM
. o o1 / Lm_m .\- FiM
» - » +hb I= Rate Transition ==
F

Cont
o1 Cont Cont 1 x -—"‘ﬂ 1 i-
. Bi - T Cont
Unit Dealay (X = L ‘J-'\-' » Lﬂl__L—l 52 gx
0

. " First Order Hold 1/Mass
\ariant Sink Variant Sourca .

Diamping Cont 4
k

Stiffness
By Ctrl d
o1 o1 o1 Cont MassSpringDamperS3C Cont
ﬂ-ﬂ- — eror Femd J"r\’ - F X # 1)
+hh A
Pulza First Order Hold
Generator Discrete Contraller Continuous Plant
(Referenced Model) o1 IGII‘:I (subsystam)
[ [D
Rate Transition Coant ] 5
D1 D1 .—l—> - - 9> .
.1 PID(z) f——®»_ 1
- *| PIDiz) F Simulink-PS c }"
Converter
a—"—CEQH"
o
fix) =10 CW'rq = _ Cont
°
X

Authorized Reseller
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Multirate Systems

v Continuous

* [ Fim @ Fixed in Minor Step

* Discrete Time Freg
Base rate 0.005 Multiplier
v M o1 Il 0005
v D2 [ oo x2

* Multirate

P oM I Mutirate

{ Rate Transition block

D1 e~
r + | D1 num(z) | D1 200 7] p2 ~._ D2
" rNi_ > — F:t p M _ * Py >+ D2 |:]
Step errorMoisy 1 errorFiltere m | ® ¥p »l+ v -
Sample time = Ts/2 LowPassFilterDSP MicrocontrollerSampling proportionalGain
Sample time = -1 Sample time = Ts )
D1 ~_ D2 |T~_ D2 ,—~ D2 ~| bz | | D2
Ts = > Ki >+, ) e b -
/ -,1./ — yi z yiPrey
RandomNumber — ;
- sampleTime integralGain Max: 1 yio=0

Mean=10 Min: -1 Sgﬂplc time = Ts

Variance = 0.01

S e = 1012 Faster rate Slower rate

¢“ rices | 4\ MathWorks BKZK TAKIZE
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Modeling with MATLAB Function Blocks

Understanding the MATLAB Function
T Block
Py Lity >
u2add direction prm——— .
scripts
MATLABFun' S function [duty, direction] = u2dd(u)
raphics
% Set direction bit and set duty = abs(u) drap
if u>=0
uty - w MATLAB
irection = 1;
else
duty = -u; Python™
direction = -1;
end try/catch
% Saturate duty cycle to 1
if duty > 1 .
duty = 17 » Subset of supported functions and language features
d . :
- » Unsupported functions call MATLAB interpreter
y [=] i [
"V sices ‘AMathWorks* CTwT ¢!y YEdE S
Authorized Reseller E i -]



Python Code Block

Output* Initialize*  Terminate

from firstOrderLowPassFilter import FirstOrderLowPassFilter

3| filterObject = FirstOrderLowPassFilter(cutoff_frequency=cutoffF

A Easily integrate external Python code into

Simulink 2025

¥ Ports and Parameters

Add Delete s
A Call external Python libraries, functions or N | L
methods from Simulink ettrmaney Tormaets ety otle T 1
[ filterSampleTime  Parameter filterSampleTime double 1 2
A Write native Python coden the block dialog to preone Pemment - [rthonchiec ]

support the interface between Simulink and  Yroisysignal  [3;, ~ fiteroutput Sample tme: 0,001
Pyth O n Block Parameters: Python Code X

A A ~ « Output*  Initialize*  Terminate
Ab2 y&SRpéT AINBGF A E

A Supports all simulation modes

A normal, accelerator, rapid accelerator, model
reference accelerator

hd

filteredSignal = filterObject.computeFilterOutput(noisySignal)

1
2
3 |filterOutput = {

4 'FilteredSignal': filteredSignal,
5

6

Python Code

'NoisySignal': noisySignal

}

¥ Ports and Parameters
Add Delete NS

cutoffFrequency  Parameter cutoffFrequency double 1 1

A FIGlelIlty VS Reusablllty filterSampleTime  Parameter filterSampleTime double 1 ?

A Python COde BIOCkS Python Importer filte;Ou}put OllJtput filter—Othput Bus:filterOut... 1 1 |
filterObject Persistent - IWI

Sample time: 0.001

( | oK Cancel Help Apply
é FIGES ‘ ‘\ MathWorks' . - 3

TXT ¢! Y 2k 5
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Zero Crossing Detection

Abs
y = |ul
Main  Signal Attributes

& Enable zero-crossing detection |

Blocks with discontinuous behavior can cause the solver to
take additional time steps before and after a discontinuity.

Blocks with Extra time steps taken
zero-crossing detection around a zero crossing - \
Variable-step solver P ————_—
¥ N\ o= g Zerocrossing
A | = ‘ . B e N
Ramp i . , - \ @ | ! - ! 1
» lul li—ﬂj y g ZC : % . o =
Abs ‘E;atl.Jra‘ciond i th rEShOId ‘ ----- * : '. ' ; :
0 < duty < 1 N -] | _‘l_l_l_ 1
— = o m— L I Extra time steps !
L L 31T R S ———
F d \
orwari N -~ . )
1 arscton Fixed-step solver , ,
. Missed zero crossing
Reverse e Switch

Criteria: u2 >= Threshold
Threshold: 0

ZC
threshold

Time
A

¢
¢ Fices ‘J\MathW()rks* L T®BT ¢l YY"
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Parameterizing in Simulink

Name Value
Ki 2
+ Make model more readable K
[ Kp 0.3
-
« Edit parameters from workspace - 001 — : :
Mame Value Size Class Min Max
H A [1:2:3] 3x1 double 1 3
b 5 1x1 uint32 5 5
[t} C 5x5 cell 555 cell
—r @ F str "abc" 11
Step \ > [€] s 0=0 struct 0=0 struct
Sample timeg="T5 Pﬁ/ yp : : 4")( [:] ﬁ_ 32 table B table

proportionalGain

. / ol |
HD—>>—>@—> S e Base Workspace

sampleTime integralGain Max: 1 yio=0

Min: -1 Sample time/=Ts

[=]335 =]
I( FiGES ‘J\MathW()rks* L T®%T ¢! Y%% 5
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Model Workspace

MODELING

Model Data Model Model
wironment ¥ Editor Explorer Settings «
MANAGE DESIG SETUP
ntitled
\ 4
& Model Explorer N ° x
Model Hiararchy El File Edit View Tools Add Help
_— 1O ERR wl rE ~[d - m
""Q?.ﬁ'ru.l"rF\J.l i3] 4 BRX HEE - M
|_| - ; Model Hierarchy |si2] Simulink Parameter ntents of: Model Workspace® (only) Filter Contents Simulink.Parameter: b
lase Work pace —_— - A A -
--- Customize class lists --- o
v L Y *ﬁ Simulink koot wormn View:  Data Objects ~ Show Details 2object(s) Design Code Generation
. i HH Base workspace Value: 5
[ IRataT PO A e .
v untitled1*
LIEl = Loef a 1 auto 1 real o a Data type: auto o .
Klods] Workspece \ {@ configurations
L=l & 5 Bl HALY ieal [l { Dimensions: [1 1] i complexity: real v
v ol Fufernal Data Model Workspace*
- > 8 external Data Minimum: [1 i Maximum: [ ]
o ;3 Global Detel hT a
P3| controller Unit:
[i=sign Daka
> |Py| plant () Argument
Configurations
Description:
e nors R A e A=l Q| " B & iz |
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Types of Subsystems
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Atomic(Nonvirtual) Subsystems
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Vector & Bus Signals

Use the Bus Creator block to group signals into a bus signal.

Multiple output signals: Single bus output signal:
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type 2.5 y Concatenate
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Reverse Reverse

Reverse Criteria: u2 >= Threshold Reverse Criteria: u2 >= Threshold
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Bus Creator

Vector signal

Selector

) Use the Bus Selector block to extract signals from a bus.
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Simplifying Interfaces with Buses
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https://www.mathworks.com/help/simulink/ug/getting-started-with-buses.html

Reference Component Simulink
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Subsystem References
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