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What is MATLAB?

MATLAB ® is a programming platform designed specifically for engineers and
scientists to analyze and design systems and products that transform our world. The
heart of MATLAB is the MATLAB language, a matrix-based language that allows

the most natural expression of computational mathematics.

MATLAB 4\
SIMULINK’
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What Can | Do with MATLAB?
1. Analyze data

2. Develop algorithms
3. Create models and applications

MATLAB lets you take your ideas from research to production by
deploying to enterprise applications and embedded devices, as well as

integrating with Simulink® and Model-Based Design.
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What is Simulink?
Simulink is a simulation and model-based design environment for dynamic and

embedded systems, which are integrated with MATLAB. Simulink was developed
by a computer software company MathWorks.

It is a data flow graphical programming language tool for modeling, simulating,
and analyzing multi-domain dynamic systems. It is basically a graphical block
diagramming tool with a customizable set of block libraries.

Furthermore, it allows you to incorporate MATLAB algorithms into models as
well as export the simulation results into MATLAB for further analysis.

Simulink supports the following:

e System-level design.

e Simulation.

e Automatic code generation.

e Testing and verification of embedded systems.

Why MATLAB and Simulink for Communications?

Leading engineering teams use MATLAB and Simulink to develop new 5G radio
access technologies. You can simulate, analyze, and test 5G, Wi-Fi, LTE, Bluetooth,
satellite navigation, and communication systems and networks. Also, you can:

« Jointly optimize your digital, RF, and antenna components and models,
improving your end-to-end system performance

* Optimize system components using machine learning, deep learning, or

reinforcement learning techniques
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* Design massive MIMO, millimeter-wave, and beamforming
systems using antenna and antenna arrays
* Assess real-world wireless network performance and metrics on maps using
indoor and outdoor propagation scenarios and channel models
» Automatically generate HDL or C code for prototyping and verify systems under

test with over-the-air testing

How to get started with Simulink?

type Simulink in the command window as shown below:

HOME PLOTS APPS
— — L 4L 4 2 A | K
u,‘!r E} - W] Upload %| GotoFile (] L 5% L 3 {
New New New Ll Find Files  Import Clear Favorites Clear Simulink L
Script Live Script ¥ Data Workspace v v Commands v
¥ @ / > MATLABDrive »
CURRENT FOLDER > simulink
Name >>

f] firstmfile.m

‘_7 matrix.m

%) MaxNumberm
&) mymax.m

Name Value Size Class
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It will open the Simulink page as shown below:

Simulink Stant Page
Examples
Recent
> My Tempiates
Learn
v
bv e DU
a 4 B[5]
[
Blank Mode Blank Subsystem Blank Library Digital Filter
% e
Foedback Controde Fixed.step HDL Code Gensraton Signal Processing
o
»D
o

You can also make use of Simulink icon present in MATLAB to get started with
Simulink:

l HOME LTS ABPS

53

- 1L i ‘_ » 0
tr (% S ) Upoad %l GotoFie &J Zy 5% 4 3 ] Heferences dﬂ

New  New New L/ FindFles Impot  Cear  Favortes  Clear | Smuink| Lajout [ foralel v Add-Ons
Seript Live Serpt v Data Workspacew v Commandsfv i v

Start Smulink

VARABLE SIMUUN

[ » MATLAB Drive »

il
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shown below:

Sinulink Stan Page

¥
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When you start Simulink, you are navigated to the start page as

Examples

] Cpen

Recent

Learn

Pp Simuink Onramg

[B Statafiow Onrap

Blank Libeary

Here you can create your own model and also make use of the existing templates.
Click on the Blank Model and you will get a Simulink library browser that can be

used to create your own model.

The screen for the Blank model is as follows:

SIMULATION

gl Save
New E M
v & Prnt v

‘ﬁ"-sr‘w‘ e o

DEBUG MODELING FORMAT APPS
L [ Open ~ I Stop Time
L5} A
- -
Library Step Data
Browser Back ¥ Inspector
LIBRARY PREPARE SIMULATE REVIEW RESULTS
untitled i}
[Pa] untitled v

Model Browser

B U E®

®

]
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Click on Library and it will display you the Simulink library as shown below:

HS Simulink Library Browser - O
Enter search term v /(‘« 4 5 Y

Simulink

v Simulink

VOV Vv

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
Sinks
Sources
String
User-Defined Functions
> Additional Math & Discrete
> Quick Insert
Aerospace Blockset
Audio Toolbox
Automated Driving Toolbox
AUTOSAR Blockset

Facnmniintandinaa Traalbhao

s S
Additional Math  Commonly Continuous

& Discrete Used Blocks
a A~
|
- -

Dashboard  Discontinuities Discrete
3 - +-
I3 ' + X

‘| Logic and Bit Lookup Math

Operations Tables Operations
3 e ®

Messages Model-Wide Model

& Events Utilities Verification
g K& S
C
Ports & Signal Signal
Subsystems Attributes Routing

The Simulink library browser is a collection of many libraries. It offers Commonly

Used Blocks, Continuous, Dashboard, Logic and Bit Operation, Math Operations,

etc.

Besides that, you will get another library list like the Control system toolbox, DSP

system toolbox, etc.

Here is an example of a Math operations library list:
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L."E Simulink Library Browser
< Enter search term v /E« v

Simulink/Math Operations

v Simulink
Commonly Used Blocks D

4
4
L

Continuous
Abs Add

Dashboard

N AT YO
D!scontlnumes " u A vh
Discrete
Logic and Bit Operations Algebraic Constraint  Assignment
Lookup Table.s Tub
Math Operations uR00'p {zu b
Mezsalges ? Ev?nts Bias Complex to
Model Verification Magnitude-Angle

Model-Wide Utilities

Ports & Subsyst e P %
orts ubsystems ’ ’

Signal Attributes

Signal Routing Complex to Divide

Sinks Real-lmag

Sources find

String nd: p

User-Defined Functions Dot Product Find Nonzero
> Additional Math & Discrete Elements

> Quick Insert

> Aerospace Blockset 4>> '

> Audio Toolbox . ;
> Automated Driving Toolbox Gair Magnitude-Angle
to Complex

> AUTOSAR Blockset

e £}
It has Abs, Add, Algebraic Constraint, Assignment, etc. that you can make use of

in your model.

Given below is an example of Logic and Bit Operations:

:5 ser (8]

Simulink Library Bro!

<« Enter search term v @ v v v| =

Logic and Bit Op

v Simulink —
Bitwise
Commonly Used Blocks p CIb_ear > b Sek > AND D
: it 0 bit 0 oxD9
Continuous L
Dashboard Bit Clear Bit Set Bitwise
Discontinuities Operator
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations Combinatorial Compare Compare
Messages & Events Logic To Constant To Zero
Model Verification U<o U<=0 Us=0
Model-Wide Utilities Y &notT b X &nNoT B Y &noT b
Ports & Subsystems Wz=0 Y= Yz>=0
Signal Attributes Detect Fall Detect Fall Detect Rise
Signal Routing Negative Nonpositive Nonnegative
Sinks U0
: Uz>0

String

Detect Rise Detect Detect

User-Defined Functions =
Positive Change Decrease

> Additional Math & Discrete
> Quick Insert N
Extract Bits
> Aerospace Blockset ' 3 Upper Half P '
> Audio Toolbox

> Automated Driving Toolbox
> AUTOSAR Blockset

| — i S PP N P ¢ |

Detect Extract Bits Interval Test
Increase




