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About TechSource Systems

* Incorporated in 1996

* Sole distributor in Southeast Asia for The MathWorks, Inc.,
developer of the MATLAB® and Simulink® family of products

« Committed to empower the engineering and R&D community
by providing the ultimate computing environment for technical
computation, design, simulation, visualization and
implementation.

* Currently have offices in Singapore (HQ), Vietnam, Malaysia,
Thailand and Philippines

« At our Singapore HQ office, we are ISO 9001:2008 certified
and has been awarded the Singapore’s Outstanding
Enterprise Award since 2013.
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Are you ready for the class?




How to access MATLAB Online?

MATLAB Online provides access to MATLAB from any standard web browser wherever you have internet
access — just sign in to your MathWorks account.

If you do not have a MathWorks account yet, go to www.mathworks.com website and click on Sign In at
the top right corner of the page. In the page that appears, click on Create account at the bottom.

While creating the account, provide your institutional email ID in order to access your organization’s
MATLAB license.

Once the account is created, make sure that the account is associated with your organizational license.
For this, sign in to mathworks.com and click on My Account when you see the drop down menu from
your name on the top right, this will tell you what licenses you are already associated with.

In the same page (mathworks.com-> My Account), you can see a hyperlink to MATLAB Online on the left

hand side. Click on that to open MATLAB Online.
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Agenda

« Technical Computing Workflow

*  What can you do with MATLAB?
« Why MATLAB?

What is MATLAB Live Editor?

*  What is Simulink?

* MathWorks Product Overview

*  What's up next?

« MATLAB Resources
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Technical Computing Workflow
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What can you do with MATLAB?

https://www.mathworks.com/videos/technical-computing-with-
matlab-69042.html

e High-level language

* Interactive development environment
e Used for:
* Numerical computation

W Insert Tools Desktop Window Help
S B[R ODEL-[B|0E] =D
Unrestricted and Restricted MLEs

nnnnnnnnnnn
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e Data analysis and visualization

e Algorithm development and programming
e Application development and deployment

© 4N W A o B N @ © 3



https://www.mathworks.com/videos/technical-computing-with-matlab-69042.html
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Why MATLAB?
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1. MATLAB Speaks Math

% Create row vector
>> row = [1 2 3]
row =

1 2 3

% Transpose
>> col = row';

$ Compute inner product
>> inner = row*col
inner =

14

$ Compute outer product
>> outer = col*row
outer =
1 2 3
2 4 6
3 6 9
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Using MATLAB to solve a system of Linear Equations

System of Equations Circuit Diagram

V1=i].R|+(i|-i;).R4
0=iz.R1+(i2-i;)‘R;+(i2-i|)°R4 .,
-V2=i3.R3+(i3-iz).R5

M

Rewritten Equations Matrices
A X b
- e ' ( n B o N
i*(Ry+Ry) —i"Ry +i3*0 =V, Ri#R;, Ry O Iy V,
A1"Re+i2*(Ry#Rs+Ry) - i3*Rs =0 LR, R, +R,+Rs -Rs i, |[F| O
i;*0-i,"Rs + i3%(Ry+Rs) = -V, \0 Rs RstRs I3 J L -V, .
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System of equations

7 A X b
R#R, R, O Iy V,

|-Rs R#R#Rs -Rs [l i, |[F| O
\O -Rs  R3+Rg I3 ) \'VZJ

Solution: CircuitAnalysis.mlix

MATLAB code

=3

(=]

Define resistances in ohms and wvoltages in volts

R1 = 100; R2 = 200; R3 = 300; R4 = 400; R5 = 500;

Vvl = 10; vZ = 5;

% Define the system of equations

A = [R1+R4, -R4, 0; -R4, R2+R4+R5, -R5; 0,-R5,R34R5];
b = [V1; 0; V2];

% Solve for x in Rx = b

A\Db;

Find the currents in ampere

il = =(1):
i2 = x(2):
13 = x(3);

12
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2. MATLAB is designed for Engineers and Scientists

[ Amministratore: CAWindows\system32\cmd. exe =

C:~Users dferraro>help hxe e
Fer ulteriori informazioni su uno specifico comando. digitare HELP nome comando ooty & Desktcp | dh Curve Fasing Tool
Visualizza o modifica le associazioni alle estensioni dei file.
Visualizza o modifica gli attributi del file. e i Ves Teos Hep
Attiva o disattiva il controllo esteso di CTRL+C. * Dektog » 0% | o 0 ¥ EE) i
Imposta le proprieth nel database di avvio per il controlle del - =
caricamento avuio
Uisualizza o modifica gli elenchi di controllo di accesso
<ACL> dei file. [e——rn Wtecgoun - Aot
Richiama un programma batch da un alt |
Uisualizza il nome della directory covrente o consente X s . Metto | Une . 3
i passare a un’altra directory
Uisualizza o imposta il numereo di tabella codici attiva. v 2 orte and cale
Uisualizza il nome della directory corrente o consente
i passare a un’altra directory
Controlla un disco e visualizza il relativo
rapporto sullo stato.
Yisualizza o modifica la verifica di un disco durante 1%avwvio.
Cancella lo schermo.
Avvia una nuova istanza dell’interprete dei comandi di Windows.
Imposta i colori predefiniti in primo piano e dello sfondo
della console.
Confronta il contenuto di due file o di due gruppi di File.
Visualizza o modifica la compressione di file su
partizioni NT
Conuerte wolumi FAT in HIFS. Non & possibile convertire
1'unita in uso.
pia_uno o piit file in un’altra posizione.
Uisualizza o imposta la data.
Elimina uno o pil

etind A1

Dot Bace File

“p e x

le e sottodirectory in una directory.
Confronta il contenute di due dischi floppy.
Copia_ il contenuto di un disco floppy su un altro.
Uisualizza o configura le proprieta di Partizione disco. Y
DOSKEY Modifica mighe di comando. »ichiama comandi dl Windows. . A
crea macro.

DRIUERQUERY Uisualizza stato e proprietd del driver di dispositivo corrente. TR | T
ECHO Uisualizza messaggi o attiva e disattiva la ripetizione 1.8
R P P S - ” Fqne O Adifiq  MMSE ol abdtie. Veldwe. Vabdeie
Termina la localizzazione di modifiche di ambiente in un anren an e
file batch.
Elinina uno o pib file Yox.v) :

Termina il programma CHD. EXE {interprete dei comandi}.
Confronta due file o gruppi di file e ne visualizza le & Stnt

13
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3. MATLAB Toolboxes Just

v v v v vVvvvVVVYV vvvywvy

v Vv

AvvVvVVVVvvy

Communications Toolbox
Communications Toolbox HDL Support
Computer Vision System Toolbox
Control System Toolbox

Data Acquisition Toolbox

Deep Learning Toolbox

DSP System Toolbox

DSP System Toolbox HOL Support
Embedded Coder

Fuzzy Logic Toolbox

HDL Coder

HDL Verifier

Image Acquisition Toolbox
Instrument Control Toolbox

LTE HDL Toclbox

Model Predictive Control Toolbox
OPC Toolbox

Phased Array System Toolbox
Powertrain Blockset

Report Generator

RF Blockset

Robotics System Toolbox

Robust Control Toolbox
SimEvents

Simscape

Simulink 3D Animation

Simulink Coder

Simulink Control Design
Simulink Design Optimization
Simulink Design Verifier
Simulink Desktop Real-Time
Simulink Extras

Simillink Real-Time

Work

~
z+1 Ax=b
Dataflow 2z-1 r 1
o L] '
(i S T
Dataflow Estimation Filtering Math
Functions
2 z°| N\l'k-/
DA<
N
Quantizers Signal Signal Sinks
Management Operations
éll\ﬂ FFT
1N f(u) ©F(v)
Sources Statistics Transforms
v
>
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4. MATLAB Has Apps

Search

% FAVORITES
& .
¥ = as
é * m ﬁ !ZC' Curve Fitting Optimization MuPAD PID Tuning  Signal Analysis Image
Current Folder Notebook Acquisiticl
D Name ~ SPECTRUM SPECTROGRAM
MATH, STATISTICS AND OPTIMIZATION

B* @ 0 0 B* 2

Curve Fitting Distribution MBC Model MuPAD Neural N4 ;T::‘Sz:zlsmow A
Fitting Fitting Optimization Notebook Clusterin|

NAME INE |INFO | TIME TARTY

o W data

data Fs:...|0s

'REGION OF INTEREST

TIME LIMITS

CONTROL SYSTEM DESIGN AND ANALYSIS

0
ﬁ ﬁ ﬁ a a a ’ . ” o " " " o “ ¥ * =
Time (s)
g -30
3
§
& 80
Workspace Browser g
s SHE i) 0 03 08 09 12 15 18 21 24 27 30 33 38 39
[ data 26400%1 double Frequency (z)
Ht 264001 double

Frequency (kHz)
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5. MATLAB Integrates Workflows

o dls — g =

SCALE SIMULATE
CONNECT ANALYZE Run algorithms faster Plug into Simulink and EMBED
Use MATLAB with over  Integrate MATLAB into and with big data by Stateflow for simulation Convert MATLAB code
1,000 common your production scaling up to clusters, and Model-Based to embeddable C and
hardware devices. analytics applications. o ¢1oud. and GPUs. Design. HDL code.

Y e .
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6. MATLAB makes Parallel Computing Easy

1 Computer
Cluster

Client Machine

https://www.mathworks.com/products/parallel-computing.html

matlabpool open 2 % can adjust according to your resources

N = 100;
M = 200;
a = zeros(N,1) ;

tic; % serial (regular) for-loop
Jfor i = 1:N

a(i) = a(i) + max(eig(rand(M))) ;

end
toc;

tic; % parallel for-loop

/parfor i = 1:N
a(i) = a(i) + max(eig(rand(M))) ;

end
toc;

matlabpool close

Y e
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7. MATLAB Is Trusted

:
[}
g
)

@

9

€ 557185 A%

©

€5.672 A
o
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What is Simulink?

20
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https://www.mathworks.com/videos/simulink-overview-61216.html

« Block diagram environment

* Model, simulate, visualize and validate dynamic systems

« Extensive set of built-in library blocks

« Automatic code generation

[ . ] Inverted pendulum on cart with Animation

.@

Proportional Gain

More Info

cooo| - sl + Cart
| s +
Pendulum
Integral Lirnited -
Gain Integrator Pendulum
3.564 , 7 12s
Reference s Cart ¢
) L LaQR X
Feedforward Gain Pendulum f«

Discrete State Estimator

b L

Animation

o]
O
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Modelli

SNONNONONONNNNNANNNNANANN

ng a falling ball in Simulink

mx = F gravity +F friction
7777% . mx=mg—C,,. X
x=0 y
1 Cdragx
M m=1 m=1
(;) Cdrag =1 Cdrag =1
g ¢=981 g=981
x, =0 x,=0
7/

i,=0 % =-50

Y e
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Subtract Integrator Integrator
vl =-30 x0 =0

e

Gain Scope1 Scope
Parameters

External reset: none

Initial condition source: internal
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MathWorks Product Overview

Event-Based Modeling Physical Modeling

Rapid Prototyping, and | Verification, Simulation Graphics

HIL Simulation Validation, and Test and Reporting

SIMULINK®

Simulation and Model-Based Design

MATLAB

The Language of Technical Computing

Math, Statistics, Application Database Access
and Optimization Deployment and Reporting

Applications

Control Systems

Signal Processing
and
Communications

Image Processing
and Computer
Vision

Test and
Measurement

Computational
Finance

Computational
Biology

24
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MATLAB Resources

2 = m ;l MATLAB Central is a forum where registered users share success stories, test
= -~ g | theories, and interact with MathWorks technical experts and each other.
= = . www.mathworks.com/matlabcentral

............

MATLAB Academia is where you can get MATLAB courseware. Consists
of downloadable sets of curriculum materials for educators to help you
develop and enhance curriculum, facilitate lectures and classroom

examples, and inspire student learning.

http://www.mathworks.com/academia

Makerzone: Join the community of makers using MATLAB, Simulink,
Arduino, Raspberry Pi, LEGO MINDSTORMS robots.

http://makerzone.mathworks.com/



https://www.mathworks.com/matlabcentral/
http://www.mathworks.com/academia
http://makerzone.mathworks.com/
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PRODUCTS & SOLUTIONS EVENTS NEWS SUPPORT COMPANY CONTACT USER COMMUNITY

WHAT'S NEW

Technical Support
Email: support@techsource-asia.com
Latest Release for

MATLAB and Simulink Contacts

e Sruthi Geetha

Customer Success Engineer

Email: Sruthi.Geetha@techsource-asia.com
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