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3. MATLAB Simulink — Starting Simulink

In this chapter, we will understand about using Simulink to build models.

Here is a MATLAB display:

HOME Sea
0 . New Varisble » | o o Communil
@ 'ﬂ:' i | i Upload  =&] Go to File % E %0 T L‘l&' B Ca &= & Preferences & @ @ o kty
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You can start Simulink by using simulink command in the MATLAB command window as
shown below:

»» simulink

Click on enter to open the Simulink startup page as shown below:
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You can also open Simulink from MATLAB interface directly by clicking on Simulink icon as
shown below:
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When you click on the Simulink icon, it will take you to a Simulink startup page, as shown
below:



MATLAB Simulink
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The startup page has a blank model, subsystem, library to start the model from scratch.
There are also some built-in templates that can help the users to start with.

To create a model, the user can click on blank model and it will display a page as shown
below:
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Click on Save to save your model. The blocks to build your model are available inside the
Simulink library browser.

Click on library browser as shown below:
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The library browser has a list of all types of libraries with different blocks as shown below:

Simulink Library Browser

— 0O X

{}:I Enter search term
Simulink/Commonly Used Blocks

* Simulink -

Continuous

b Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Messages & Events
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing

Libraries in Simulink

v&,‘Lv Ev-:iv = @

¥

Bus Bus
Creator Selector
1 p 3 convert b
Constant Data Type Conversion
il >t
Delay Demux
KTs
> R S )b}
z-1
Discrete-Time Gain
Intearator b=

; A

Let us understand some of the commonly used libraries in Simulink.

Continuous

A continuous blocks library gives you blocks related to derivatives and integrations. The

list of blocks are as follows:
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Simulink Library Browser

MATLAB Simulink

-C’JZI Enter search term
Simulink/Continuous

* Simulink
Commonly Used Blocks
Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Messages & Events
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing

Dashboard

v-l%'&v @v-jv@

An
X3 Pb

Derivative

Entity First Order Hold
Transport Delay
] 1 xp
b * p 'k 52 dxly
Integrator Integrator,
Second-Order
. .k — b’

Eji= Ax+ Bu
v=Cr+ e

L4
\""

Descriptor State-Space

b g

With Dashboard, you will get controls and indicator blocks that help to interact with
simulations. The following screen will appear on your computer:

Simulink Library Browser

'(..1:' Enter search term

Simulink/Dashboard

* Simulink
Commonly Used Blocks
Continuous
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Messages & Events
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing

v o @

Callback Button

M -

Check Box

Circular Gauge

19

Discontinuities
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Here, you will get a list of discontinuous functions blocks as displayed below:

MATLAB Simulink

Simulink Library Browser w0
< Enter search term |« ‘%'L - @ i l.,?_)
Simulink/Discontinuities
* Simulink e
Commonly Used Blocks b, (5 >
Continuous Backlash
Dashboard acklas
Discrete 4
Logic and Bit Operations Coulomb &
Lookup Tables Viscous Friction
Math Operations
Messages & Events b L
Model Verification
Model-Wide Utilities Dead Zone
Ports & Subsystems Yo
Signal Attributes Ju /—/ ¥
Signal Routing Ao
— Dead Zone
1 4 =V i
Discrete
Here, you will get time relation function blocks as shown below:
Simulink Library Browser x

{::l Enter search term - ﬁ - @, -

Simulink/Discrete

* Simulink
Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Logic and Bit Operations
Lookup Tables
Math Operations
Messages & Events
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing

Logic and Bit Operations

"'.;,"‘

v @

Delay

)

z-1
F

P

Difference

)

K (z-1)

Tsz

p

Discrete Derivative

1
1+0.52°

1

Discrete Filter
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In this category, you will get all logical and relational type blocks as displayed below:

MATLAB Simulink

Simulink Library Browser x
= Enter search term | = 'h b @. - 9w LE)
Simulink/Logic and Bit Operations
* Simulink - T -
Clear Sl
Com_rnnnl'_n,r Used Blocks X hio P X oo P 3 AND b
Continuous 0x0
Dashboard Bit Clear Bit Set Bitwise
Discontinuities Operator
Discrete
Logic and Bit Operations
P == =0
Lookup Tables 2 [] P 3 4 ? a
Math Operations Combinatorial Compare Compare
Messages & Events Logic To Constant To Zero
Model Verification g
Model-Wide Utilities U=o U==10 U==0
& MOT & NOT & NOT
Fi_:]l"tS & 5u!::5y5tem5 b, iz <0 P b Uiz 2= 0 P ; Uiz == 0 P
Signal Attributes
Signal Routing Detect Fall Detect Fall  Detect Rise
‘ Ea = b Megative Monpositive  MNonnegative
Lookup Tables
You will all the sine, cosine function blocks as shown below:
Simulink Library Browser x

@

Simulink/Lookup Tables

Enter search term

* Simulink
Commonly Used Blocks

Continuous
Dashboard

Discontinuities

Discrete

v&lv @vjv@

Logic and Bit Operations

Lookup Tables

Math Operations
Messages & Events
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing

1-0 T{u}

i

1-D Lookup 2-D Lookup Cosine
Table Table
) f-0 T[k] )ki n-D Tk )x
an
b o it ¥
b p [
e Hydat
Direct Lookup  Interpolation Lookup
Table (n-D)  Using Prelookup Table
Dynamic
} ul n-0 Ti{u) " kb
Tl ff: i: -y ] ini2*nifu b’

2-0 T{u)

Hul
/N
}UE

::I U Ccos(2*pifu)

Math Operations
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MATLAB Simulink

All mathematical operations like Add, Absolute, divide, subtract are available. The list is
as follows:

Simulink Library Browser —
=) Enter search term |+ 4%* - Iﬂ, v g QJ
Simulink/Math Operations
* Simulink - ¥ -
Commonly Used Blocks A lul p 3. P
Continuous
Dashboard Abs Add
Discontinuities Sotve yvo
Discrete A o P Ju A yh

Logic and Bit Operations

Algebraic Constraint Assignment
Lookup Tables g d

oen b Jp
Messages & Events dufy
Model Verification Bias Complex to
Model-Wide Utilities Magnitude-Angle
Ports & Subsystems
. . I 4
Signal Attributes ){:,. ; ; . P

Signal Routing
r -t v Complex to Divide

Messages and Events

This block has all the message/communication related functions as shown below:
Simulink Library Browser —
= Enter search term | = ‘%l" @,v e l.,?_)

Simulink/Messages & Events

* Simulink o Messages &
Commonly Used Blocks Events 3 A >
Continuous == . -
Dashboard Examples Hit Crossing Probe

Discontinuities
Discrete > 1 2 @ P

Logic and Bit Operations

Queue Receive
Lookup Tables
Math Operations o< b =
Messages & Events =
Model Verification Send Seguence Viewer

Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing

Model Verification
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MATLAB Simulink

The blocks present here helps to self-verify models, such as Check Input Resolution. The

following screen will appear on your computer:

Simulink Library Browser

<& Enter search term |- 4%.1.7 |3—|‘d= v v GJ

Simulink/Model Verification

¥ Simulink - Ymax
Commonly Used Blocks )4@ 3 miin Ay
Continuous Ju
Dashboard Assertion Check
Discontinuities Dynamic Gap
Discrete v
Logic and Bit Operations 3 min =27V b A
Lookup Tables Nu o
Math Operations Check Check
MEEEEQEE E”ntﬁ Dynamic Range Static Gap
Model Verification
Model-Wide Utilities A min
Ports & Subsystems ) e Yu L'S:}'Z
Signal Attributes

d Check Check Dynamic

Signal Routing

Lower Bound

= Static Range

Model-Wide Utilities

This gives you blocks like Model info, Block Support Table etc. The following screen will

appear on your computer:
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MATLAB Simulink

Simulink Library Browser

'(..':l ' Enter search term |+ | fa - E * g l.,f}

Simulink/Model-Wide Utilities

* Simulink
Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Messages & Events
Model Verification

Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing

Block S r
g ij Model Info
Text

Block Support DocBlock Model Info
Table

T=1

‘| Timed-Based Trigger-Based

Linearization Linearization

Ports and Subsystems

You will get blocks like a subsystem, switch case, enable etc. The list is displayed below:

Simulink Library Browser

X

< :En:e-r search term = a'%_; v Pl v (3

Simulink/Ports & Subsystems

* Simulink
Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Messages & Events
Model Verification
Model-Wide Utilities

Ports & Subsystems
Signal Attributes
Signal Routing

b }
h 1

Atomic Subsystem

b }
A 1

CodeReuseSubsystem

Master

Configurable
Subsystem

Enable

L L

Signal Attributes
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MATLAB Simulink

Modify the signal attribute blocks such as Data Type Conversion. The following screen will

appear on your computer:

Simulink Library Browser

'Q:' Enter search term

Simulink/Signal Attributes

Messages & Events A
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Routing
Sinks
Sources
String
User-Defined Functions
b Additional Math & Discrete
P Quick Insert
kP Control System Toolbox
b DSP System Toolbox
» DSP System Toolbox HDL Suppi_
1 4

Signal Routing

v-l%j‘vlﬂvliv@

p + > Y convert

>

Bus to Vector

b Jsame
} u Carvert ¥ ) oT
Data Type Data Type
Conversion Duplicate
Inherited
NRel Data Type
M Rel2 Propagation
AProp Examples
Data Type Data Type

Propagation

Data Type Conversion

Propagation Examples

The blocks in this category is used to route signal blocks such as bus creator, switch etc.
The following screen will appear on your computer:

Simulink Library Browser

< Enter search term
Simulink/Signal Routing

Messages & Events e
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Sinks
Sources
String
User-Defined Functions
b Additional Math & Discrete
b Quick Insert
F Control System Toolbox
k DSP System Toolbox
» DSP System Toolbox HDL Suppr
1 ¥

v&_\{v @v-:v@

InBus - signall "l CutBus _ signall

Bus Element In  Bus Element Out

Bus
2 Bus [
W= signall

Bus Bus
Assignment Creator

% i

Bus Data Store
Selector Memory
global) global)
R P 7 .
DNats Store DNata Store b
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Sinks

MATLAB Simulink

The blocks in this category help to display or export signal data blocks such as Scope and
To Workspace. The following screen will appear on your computer:

Simulink Library Browser

= Enter searchterm |~ | v B~ =~ (3

Simulink/Sinks

Messages & Events -
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
Sources
String
User-Defined Functions
b Additional Math & Discrete
P Quick Insert
b Control System Toolbox
b DSP System Toolbox
» DSP System Toolbox HDL Suppi _

1 r

Sources

>

Terminator

N

XY Graph

]

Floating
Scope

y(J

Scope

).i.'.uu:Eus signaall

Out Bus Element

Stop Simulation

) untitled.mat

¥ simout

To File

To Workspace

It helps to generate or import data blocks. For example, sine wave. The following screen

will appear on your computer:
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Simulink Library Browser

MATLAB Simulink

=

Simulink/Sources

Messages & Events &
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
L Sinks
String
User-Defined Functions
b Additional Math & Discrete
P Quick Insert
k Control System Toolbox
F DSP System Toolbox
» DSP System Toolbox HDL Supp:_
1 ¥

;;En:er search term .v. *%Lv @. *= 9w @

[lep

il

Band-Limited Chirp Signal
White Noise

® 1 p

Clock Constant

K]
D b
Counter Counter

Free-Running Limited

12:34 3 SIDemoSian. Positive  [»

Digital Clock Enumerated

String

This category has string related blocks as shown below:

Simulink Library Browser

<«

Simulink/String

Enter search term

Messages & Events -
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
Sinks
Sources
User-Defined Functions _
b Additional Math & Discrete
b Quick Insert
P Control System Toolbox
P DSP System Toolbox
» DSP System Toolbox HDL Suppi_
1 4

[+~ Byo~ @

COMpOSe

M ASCH—sciing b e e strp
ASCII to String Compose String
dp 3
=Lan EE W "
A gy g b 5 AbcU=="Abc”
Scan 5tring String Compare
7 Halig b
vabcrengz |y el
b
String Concatenate String Constant
}str i :l'.:.ﬂ-l;, }slr
vaBeldalBelat g
o sub T E N sub - - P

String Contains String Count

User Defined functions




Custom function blocks such as MATLAB Function, MATLAB System, Simulink Function,

MATLAB Simulink

and Initialize Function. The following screen will appear on your computer:

Simulink Library Browser

<«

Simulink/User-Defined Functions

User-Defined Functions

Enter search term |~ (A v |~ 9~ | (@

Messages & Events
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
Sinks

Sources

String

k Additional Math & Discrete
b Quick Insert

b Control System Toolbox
b DSP System Toolbox

» DSP System Toolbox HDL Supp:_

4

b

F S

<FunctionName>

C Caller

caller

Ju 10 v

Function Caller

Y h::‘fi’:;‘ﬁ?n 3 Y matlabfile [
Interpreted MATLAE  Level-2 MATLAB
Function S-Function
— 1 it

cC

C Function

(5 initialize

Initialize Function
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