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Este tutorial tem por objetivo:

e explicar aspectos importantes da licenca do MATLAB adquirida pela UFMA;

e apresentar o processo da criagdo da conta MathWorks para a obteng¢do do instalador do
MATLAB standalone, acesso ao MATLAB Online, acesso ao MATLAB Drive, execu¢ao do MATLAB
Mobile e aos cursos da Mathworks;

e mostrar o passo a passo para fazer o download do instalador do MATLAB standalone e do seu
processo de instalagdo (incluindo Simulink, Toolboxes & Blocksets) nas plataformas Windows e
Linux;

e mostrar o passo a passo da utilizagdo do MATLAB Online por meio de um browser Web como
Google Chrome (pode-se utilizar o Mozilla Firefox, Microsoft Edge, Safari da Apple);

e apresentar o processo de instalacdo e utilizacdo do MATLAB Mobile em smartphones com
sistema operacional Android;

e apresentar o processo de instalacdo e utilizagdo do MATLAB Mobile em tablets com sistema
operacional Android;

e descrever o servico MATLAB Drive que oferece 5Gbytes de armazenamento na nuvem da
MathWorks para cada aluno, professor, pesquisador e técnico da UFMA,;

e como fazer cursos online sobre o MATLAB, Simulink e toolboxes e obter certificados por meio
do MATLAB Academy.
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A licen¢ca do MATLAB adquirida pela UFMA

Em dezembro de 2020, a UFMA adquiriu a Campus-Wide License (CWS) do MATLAB
(incluindo Simulink, Toolboxes & Blocksets) da empresa MathWorks (representada no Brasil pela
OpenCADD). A licenca CWS do MATLAB permite o acesso irrestrito a todos softwares descritos no
Programa CWS Full Suite por alunos, pesquisadores, docentes, convidados e funcionarios (sem limite
de usuarios) da UFMA.

O MATLAB (incluindo Simulink, Toolboxes & Blocksets) esta disponivel para:

e Desktop/notebook/servidores com processadores Intel ou AMD x86-64 e com
sistemas operacionais:
o Windows nas versodes:
=  Windows 10 (version 1803 or higher);
=  Windows 7 Service Pack 1;
=  Windows Server 2019;
=  Windows Server 2016.
o MacOS nas versdes:
=  macOS Big Sur (11);
= macOS Catalina (10.15);
= macOS Mojave (10.14).
o e Linux nas distribuigdes:
=  Ubuntu 20.04 LTS;
=  Ubuntu 18.04 LTS;
=  Ubuntu 16.04 LTS;
= Debian 10;
= Debian 9;
= Red Hat Enterprise Linux 8;
= Red Hat Enterprise Linux 7 (minimum 7.5);
= SUSE Linux Enterprise Desktop 12 (minimum SP2);
= SUSE Linux Enterprise Desktop 15;
= SUSE Linux Enterprise Server 12 (minimum SP2) ;
= SUSE Linux Enterprise Server 15.
e Smartphones/tablets com sistema operacional:
o Android nas versodes:
= Android 6.0 ou superior.
o i0S nas versoes:
= jiOS 13 ou superior.
e Online por meio dos seguintes navegadores Web:
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o Ultimas versdes do Google Chrome, Morilla Firefox, Apple Safari e Microsoft
Edge.

Até o momento em que este tutorial estava sendo elaborado, a MathWorks ainda nao
havia disponibilizado uma versdao do MATLAB nativa para computadores, iphones e tablets da Apple
baseados no processador M1. Para informacdes atualizadas de compatibilidade com outros sistemas
operacionais e hardwares, acesse a pagina Web “System Requirements for MATLAB R2020b” no link:
https://www.mathworks.com/support/requirements/matlab-system-requirements.html. Contudo, o
MATLAB pode ser instalado e configurado em computadores da Apple com processadores M1 desde
gue utilizando o recurso Rosseta 2 (deve-se observar que ha limitacdes do MATLAB quando instalado e
executado por meio do Rosseta 2).

A licenca CWS do MATLAB (incluindo Simulink, Toolboxes & Blocksets) permite:

e Acessibilidade:
o Acesso irrestrito a todos softwares descritos no Programa CWS Full Suite:
Alunos, pesquisadores, docentes, convidados e funciondrios (sem limite de
usuarios);

o Basta utilizar o e-mail institucional da UFMA, por exemplo, usudrio@ufma .br

ou usuario@discente.ufma.br.
e Flexibilidade:
o Uso standalone (instalado no computador/notebook/servidor), rede,
laboratérios, computadores pessoais e profissionais, smartphone e online.

Em outras palavras, a licenca CWS do MATLAB permite a instalacdo em
computadores/tablets/smartphones pertencentes a UFMA e em computadores/tablets/smartphones
pessoais de professores, alunos, pesquisadores, convidados e funcionarios da UFMA. Para tanto, é
necessario que o usudrio tenha um e-mail institucional da UFMA (por exemplo, um endereco do tipo
usuario@ufma.br ou usuadrio@discente.ufma.br).
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Onde posso fazer o download do MATLAB?

(incluindo Simulink, Toolboxes & Blocksets)

O download do instalador do MATLAB para computadores/notebooks/servidores pode ser
feito no site da MathWorks personalizado para os usudrios da UFMA, localizado no link:
https://www.mathworks.com/academia/tah-portal/ufma-universidade-federal-do-maranhao-
31545745.html. A Figura 1 apresenta o site “MATLAB Access and Support for Everyone at UFMA
Universidade Federal do Maranhao”.
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MATLAB and Simulink are

= used in 100,000+ companies from market leaders to startups

= referenced in 4 million+ research citations

Where will MATLAB and Simulink take you?

Get MATLAB and Simulink

See list of available products

Desktop. Online. Mobile.

Free through your school’s license.

Sign in to get started

We will not sell or rent your personal contact
information. See our privacy policy for detai.

Figura 1. Pagina Web “MATLAB Access and Support for Everyone at UFMA Universidade Federal do
Maranhao”.
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Primeiramente, é necessario criar uma conta no site da MathWorks e cadastrar nesta conta
o endereco de e-mail institucional da UFMA (por exemplo, usudrio@ufma.br ou

usuario@discente.ufma.br).

A MathWorks disponibiliza um video com o titulo “Create a MathWorks Account (Using a
MATLAB portal)” que mostra como criar uma conta MathWorks e associa-la ao e-mail institucional (link
do video: https://www.mathworks.com/videos/create-a-mathworks-account-using-a-matlab-portal-
1600159919958.html).

A seguir, apresentamos o passo a passo de como criar uma conta MathWorks e associa-la
ao endereco de e-mail institucional da UFMA (por exemplo, usudrio@ufma.br ou

usudrio@discente.ufma.br).
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A criacao de uma Conta MathWorks

No site “MATLAB Access and Support for Everyone at UFMA Universidade Federal do
Maranhdo” localizado no link https://www.mathworks.com/academia/tah-portal/ufma-universidade-
federal-do-maranhao-31545745.html, click no botdo “Sign in to get started” como apresentado na

Figura 2.
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Where will MATLAB and Simulink take you?

Get MATLAB and Simulink

See list of available products

Desktop. Online. Mobile.

Free through your school’s license.

Sign in to get started

We will not sell or rent your personal contact
information. See our privacy policy for details.
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Figura 2. Acessando a pdgina de cadastro da conta MathWorks
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A Figura 3 apresenta a pagina de cadastro do e-mail institucional. Deve-se clicar no link

“Create onel!”.
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mathworks.com/login?form_type=tah_portal&uri=https%3A%2F%2 Fwww.mathworks.com%o2Flic... H
C ] hwork: flogin?fi | |&uri=https3A%2F%2F hwork F62Fh Q » :
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4\ MathWorks:

MathWorks Account

To download MATLAB, you must have a MathWorks
Account created with your university email address.

4\ MathWorks-

Email
| |

No account? Create one!

By signing in you agree to our privacy policy.

b

Figura 3. Criando uma nova conta MathWorks

Em seguida, deve-se preencher o formulario apresentado na Figura 4, colocando o e-mail
institucional, por exemplo usuario@discente.ufma.br ou usuario@ufma.br, no campo Email Address e
prosseguir preenchendo com as informacgdes requisitadas.
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MathWorks Account
Create MathWorks Account

Email Address I

usuario @discente.ufma.br o ‘

E To access your organization’s MATLAB license, use your work or university email.

Location

‘ Brazil v‘ |

Which best describes you?

\ Student v\

Are you at least 13 years or older?

® Yes (O No

-
- A

Figura 4. Formulario para criar uma conta MathWorks

Depois que o formuldrio for preenchido, deve-se pressionar o botdo “Create”. Entdo, uma
confirmacgdo de envio de mensagem para o e-mail cadastrado ird aparecer, contendo um botao ou link
para a verificagdo do endereco de e-mail tal como apresentado na Figura 5.
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— 4\ MathWorkss

MathWorks Account

Verify your email address

1. Go to your inbox for usudrio@discente.ufma.br.

2. Click the link in the email we sent you.

Didn't receive the email?

« Check your spam folder.

« Send me the email again.

= If you still have not received the email, see Email Verification or contact
Customer Support.

Figura 5. Solicitacdo para verificar a caixa de entrada do endereco de e-mail
“usudrio@discente.ufma.br”

Faca a verificacdo na caixa de entrada do e-mail usudrio@discente.ufma.br (ou

usuario@ufma.br) da mensagem enviada pela MathWorks tal como apresentada na Figura 6.
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Thank you for registering with MathWorks!

Next, please verify this email address for yoyr MathWorks Account.

Alternatively, copy and paste the following link into your browser:

MathWorks Customer Service Team

Figura 6. Mensagem recebida na caixa de entrada do e-mail usudrio@discente.ufma.br para

verificacdo do endereco de e-mail.

Em seguida, uma pagina Web semelhante a apresentada na Figura 7 ira aparecer contendo
um formulario para complementar as informacdes da conta MathWorks com os campos “First Name”,
“Last Name”, “Password”, “Password Confirmation”, “What describes your role?”, “Department” e
outras informacbes sobre a Universidade. Depois de preencher o formuldrio, pressione o botdo
“Create”.
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&\ MathWorks-

MathWorks Account

To finish creating your profile, provide the following
information for

o)

First Name

Last Nama

Password

Ll

Password
Confirmation

What describes your [ vl
role?

Department [ - ]

Location of your School /University
Please provide the following information in English.

Location of l ~ l
School/University

State/Province of l ]
SchoollUniversity

School | University I [] ]

ﬂ Based on your email address, you will be added to a MATLAB License
belonging to your university.

Help

Technical problems or questions about your account?
Yes! Direct me to the Contact Support page

| accept the Online Services Agreement

We will not sell or rent your personal conlact information

Can muwr rrivacs nelieo e dataile

Figura 7. Formulario para criacdo do cadastro da conta MathWorks: informacdes detalhadas do
usudrio

Pronto, a conta MathWorks estd criada para o usudrio com endere¢co de e-mail
institucional usudrio@discente.ufma.br. Esta conta permite fazer o download do instalador do

MATLAB standalone (incluindo Simulink, toolboxes e blocksets) para computadores Windows, Linux e
Mac. Além disto, esta conta permite o acesso ao MATLAB Online por meio de um browser Web como
Google Chrome. Também, permite a instalacido do MATLAB em smartphones e tablets tanto
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executando o sistema operacional Android como aqueles executando o i0S. A conta MathWorks
também permite o acesso ao MATLAB Drive e a cursos online do MATLAB Academy.
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Fazendo o login no site da MathWorks para obteng¢ao do instalador do
MATLAB standalone para computadores/notebooks/servidores

A Figura 8 apresenta o site “MATLAB Access and Support for Everyone at UFMA
Universidade Federal do Maranhdo” localizado no link https://www.mathworks.com/academia/tah-
portal/ufma-universidade-federal-do-maranhao-31545745.html. Para acessar o portal da MathWorks,

pressione o botdo “Sign in to get started”.

i =

4\ UFMA Universidade Federal do ' X -+

& C O @ mathworks.com/academia/tah-portal/ufma-universidade-federal-do-maranhao-31545745.html|

a v« B »Q :
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Get Software  Leam MATLAB = Teach with MATLAS = What's New

MATLAB Access i:nd Sup.pori for Everyone at NL\\TLA B
UFMA Universidade Federal do Maranhdo SIMULINK®

MATLAB and Simulink are

* used in 100,000+ companies from market leaders to startups

+ referenced in 4 million+ research citations

Where will MATLAB and Simulink take you?

Get MATLAB and Simulink

See list of available products

Desktop. Online. Mobile.

Free through your schoofl's licens <.

Sign in to get started

We will not sell or rent your personal contact
information. See our privacy policy for details.

https://www.mathworks.com/licensecenter/total_headcount/09316-93009-15478-96403-158457s_tid=tah_po_start

A

Figura 8. Site Web da MathWorks personalizada para a UFMA
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apresentada na Figura 10.
4\ UFMA Universidade Federal do . X 4 Mathworks Account Sign In x +
c Q @ mathworks.com/login?form_type=tah_portal8uri=https%3A%2F%2Fwww.mathworks.co...
4\ MathWorks-
MathWorks Account
To download MATLAB, you must have a MathWorks Account created with your university
email address.

4\ MathWorks:

Departamento de Engenharia Elétrica — DEEE
Coloque seu endereco de e-mail institucional, por exemplo, usuario@discente.ufma.br,

Y ¢
na pagina Web tal como apresentado na Figura 9. Em seguida, coloque a senha cadastrada tal como

Email
‘ usuario@discente ufma.br

No account? Create onel
Next

By signing in you agree to our privacy policy

Figura 9. Login no site da MathWorks: colocando o enderego de e-mail institucional
=hac é’

4\ UFMAUniversidade Federaldo | X 4 Mathworis Account Signln X |+
cC 0O & mathworks.com/login?form_type=tah_portal&uri=https%3A%2F%2Fwww.mat.. o @ % B W ° H
4\ MathWorks+
MathWorks Account
To download MATLAB, you must have a MathWorks Account created with your
university email address.

4\ MathWorks:

€~ usuario@discente.ufma.br

Password

Keep me signed in
Forgot Password?
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Uma vez que o usudrio esteja autenticado no portal da MathWorks, escolha o link
“Licenses” tal como apresentado na Figura 11. Em seguida, uma nova pagina ird aparecer tal como
ilustrada na Figura 12 que apresenta as licengas vinculadas a UFMA. Entao, click na licenca da UFMA.

[ S
4\ UFMA Universidade Federal do ' X 4\ MathWorks - License Center X +
& 3> C {} @& mathworks.com/licensecenter/total_headcount/09316-93009-15478-96403-1584575_tid=tah_po_start a v+ B » o H
4\ MathWorks- (o,

License Center
{, Contact support

Licenses Trials Prereleases

o This license is already linked to your MathWorks Account.

HELPFUL RESOURCES

Install and Activate Software on a Computer
View this license in the License Center.

IManage your account information and your software in

STEP 1 Download the installer to the computer you want to
. My Account.
activate.
Read up on installation and activation for users or
troubleshoot issues on the support page.
STEP 2 ‘While connected to the Internet, run the installer to

Use MATLAB Academy to learn the basics and get

download your product files and activate. started.

ACCESS MATLAB ON THE WEB

Download Installer »  Use MATLAB Online

Figura 11. Pagina Web do License Center

-
= (B ﬂ
4\ UFMA Universidade Federal do ' X 4\ MathWorks - License Center X +
&« C {} & mathworks.com/licensacenter/licenses @ % EH » o H

= 4\ MathWorks-

License Center

Select a License

License v License Label Option Use

40981746 MATLAB (Individual) Total Headcount Academic

Figura 12. Pagina Web do License Center contendo as licencas disponiveis e vinculadas a conta
cadastrada com o e-mail institucional (usuario@ufma.br ou usuario@discente.ufma.br)
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Entdo, a Figura 13 ird aparecer contendo informagdes mais detalhadas da licenca
MATLAB, incluindo o botdo para fazer o download do instalador do MATLAB standalone.

. L bl | o

4\ UFMA Universidade Federal do ! X 4k MathWorks - License Center % -+ . .

&« C ) & mathworks.com/licensecenter/licenses/40981746/8383516/products @ » o :
= 4\ MathWorks*

License Center v

License: 40951746
MATLAB (Individual)

Use-Option: Academic - Total Headcount Master License: 31545745
Term: Annual MATLAB Online: Access Now

Manage Products Install and Activate Contact Administrator(s)

Product

MATLAB

Simulink

5G Toolbox

I AUTOSAR Blockset
Aerospace Blockset

Aerospace Toolbox

Antenna Toolbox

Audio Toolbox

Automated Driving Toolbox

Rininfnrmatirs Tnnlhny

Figura 13. Licenca detalhada do MATLAB com o botdo de download

Apds pressionar o botdao “Download”, uma pagina Web tal como apresentada na Figura
14 aparecerd, contendo as versdes do MATLAB disponiveis para download. Entdo, pressione o botdo
correspondente a versao desejada do MATLAB, por exemplo, a versao R2020b, para prosseguir com o
download. Entdo, uma nova pdgina ird aparecer contendo os instaladores da versao do MATLAB
escolhido para os sistemas operacionais Windows, MacOS e Linux como ilustrada na Figura 15.
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4\ UFMA Universidade Federal do | X | 4\ MathWorks - License Center X 4\ Downloads - Select Release x o+ .
¢ Q & mathworks.com/downloads/web_downloads/select release @ T m » o H
-
= 4\ MathWorks®

Downloads v

¢, Contact support

Download R2020b Download earlier release
R2020a
R2019b
R201%a
R2018b

R2018a

R2020b

Released: 2020-09-16
System Requiremnents
Release Highlights

Figura 14. Pagina de Download do instalador do MATLAB: lista de versGes do MATLAB disponiveis
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4\ UFMA Universidade Federal do | X | 4\ MathWorks - License Center ® 4. Downloads - Download Release X || 4 ]
&« c 0O & mathworks.com/downloads/web_downloads/download_release?release=R2020b Q &+ B » o H
— 4\ MathWorks®

Downloads v

¢, Contact support

Download R2020b (includes R2020b Updaie 5) / "7

Download and run the Installer

When prompted, sign in as Learn MATLAB Now

denivaldo.lopes@ufma.br Learn core MATLAB

macosS * Select your license functionality with this free,
] « Choose the products, interactive, self-paced
ok toolboxes, and blocksets that course.

you want to install

i

»  Get Started

Related Links Need Help?
R2020b System » How do | install the toolboxes SR
3 %
Reduirements and blocksets that | just added to R M

Figura 15. Pagina de Download do instalador do MATLAB: escolhendo o instalador de acordo com o
sistema operacional

A Figura 15 contém os botdes para fazer o download do instalador do MATLAB
standalone conforme o sistema operacional desejado como “Windows”, “macOS” e “Linux”.

Ap0ds pressionar o botao do instalador do MATLAB standalone para a versao do sistema
operacional desejado, pode-se observar o arquivo sendo baixado tal como apresentado na Figura 16.
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4\ UFMA Universidade Federal do | X | 4\ MathWorks - License Center ® 4. Downloads - Download Release X l+ ]

&« c 0O & mathworks.com/downloads/web_downloads/download_release?release=R2020b Q &+ B » o H
‘MathWOl’kS'” cetmares | ()
Downloads
FAQ ~  Download & Install Troubleshooting t, Contact support

Download R2020b (includes R2020b Update 5) ' 7

Download and run the Installer

+  When prompted, sign in as Learn MATLAB Now

denivaldo lopes@ufma_br Learn core MATLAB functionality with

Select your license this free, interactive, self-paced course.

Choose the products, toolboxes, and
blocksets that you want to install

» Get Started

Related Links Need Help?

R2020b System Requirements + How do | install the toolboxes and blocksets
that | just added to my license?

Run the installer and fallow the steps to
download your license and new products

I

Discover Live Editor

Creata errinte with code oot and e

matlab_R2020b_wi....exe N Mostrar tudo b4

184/218 MB. Faltam 20 s

Execugao do download do instalador do

MATLAB standalone R2020b para Windows

Figura 16. Download do instalador do MATLAB R2020b para a plataforma Windows

Pronto, o download do instalador do MATLAB standalone foi feito para a plataforma
Windows.

Para fazer o download para outras plataformas como Linux e MacOS, basta escolher o
download adequado para a plataforma desejada como indicado na Figura 15.
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A instalacao do MATLAB standalone no Windows

Uma vez que o download do instalador do MATLAB standalone para Windows tenha
sido feito, deve-se fazer a instalagdo. Para se fazer a instalagdo do MATLAB standalone no Windows é
necessario que o programa instalador seja executado por um usudrio “Administrador” do Windows tal
como apresentado na Figura 17. Para tanto, selecione o arquivo instalador do MATLAB (por exemplo,
matlab_R2020_win64.exe), depois pressione o botdo direito do mouse em cima do arquivo instalador
do MATLAB para aparecer o menu com o item “Executar como administrador”. E necessério ter um
usudrio administrador do Windows para fazer a instalagdo do MATLAB.

!g-\/v » Computador » Disco Local (C:) » Usudrios » Dlopes » Downloads » MATLAB

Arquive Editar Exibir Ferramentas Ajuda
EPSON Easy Photo Print v {Z) Photo Print

Organizar v La_] Abrir Compartilhar com v Nova pasta
r Eavoitos [F] Nome . Data damodifica Tin ~ Tamanho
~ .
B S— | Abrir L —
Area de Trabalh @] f 223.236
- i m“ matlabr_RZOZObi_\ﬂ Enable/Disable Digital Signature Icons { 5 KB
Downloads =
‘& ) ®y  Executar como administrador
=l Locais = e .
: Edit with HHD Hex Editor Neo
@ OneDrive
Edit with HHD Hex Editor Neo (Shared Mode)
B9 Bibliotecas Open in Media Player Classic
D Solucionar problemas de compatibilidade
- Documentos
i Imagens @ Mover para o OneDrive
@' Musicas 1-Zip v
B videos CRC SHA »
Q{ Edit with Notepad++
+& Grupo doméstico @ Eraser 4
[E] Norton 360 »
S -
P Compiitadas [] PDFsam Enhanced 6 »
E- Disco Local (C:)
&% Unidade de DVD (D:, EOmpditta cor 4
Fixar na Barra de Tarefas
€M Rede Fixar no Menu Iniciar
Restaurar versdes anteriores
Enviar para »
Recortar
Copiar
Criar atalho
Excluir
Renomear
matlab_R2020b_win64.exe ‘ File Insight Compartill
Aplicativo Data de mod Propriedades 08:44

Figura 17. Executando o instalador do MATLAB R2020 como Administrador no Windows
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Primeiramente, a execucdo do arquivo “matlab_R2020b_win64.exe” ira descompactar o

arquivo baixado do site da MathWorks tal como apresentado na Figura 18.

WinZip Self-Extractor - matlab_R2020b_win6dexe (RSN

To unzip all files in matlab_R2020b_win64 exe to

Unzip
the specified folder press the Unzip button. i

i
z
&

Unzip to folder:
temp_matiab_R20200 winoA NI

Ovenwrite files without prompting

When done unzipping open:
Asetup .exe

10
[=]
@

WshiTTsl gt s it Progress BarAnim psd

Figura 18. Descompactando o instalador do MATLAB R2020b no Windows

Em seguida, o programa de instalacdo ird solicitar o e-mail institucional cadastrado

durante o processo de criacdo da conta Mathworks.

-
@\ MathWorks Product Installer

4\ MathWorks:

Email

[ usudrio@discente.ufma.br

No account? Create one!

By signing in you agree to our privacy policy.

(oo e

Advanced Options ~ ‘ (2]

Figura 19. Tela de instalacdo do MATLAB: colocando o endereco de e-mail institucional
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Em seguida, aparece uma nova janela solicitando a senha da conta MathWorks tal como
apresentado na Figura 20. Observe que esta senha ndo é a senha do SIGAA, mas sim aquela
cadastrada na criagdo da conta MathWorks.

= A
4\ MathWorks Product Installer w

Advanced Options ~ J (2]

4\ MathWorks:

& 'usudrio@discente.ufma.br

Password

Figura 20. Insercdo da senha

Logo apds, a Figura 21 apresenta a janela para concordancia da Licenca MATLAB. Em
seguida, pressione o botdo “Next”.

Universidade Federal do Maranhdo — UFMA
Cidade Universitaria Dom Delgado, Centro de Ciéncias Exatas e Tecnologia — CCET, Departamento de Engenharia Elétrica - DEEE
Av. dos Portugueses, N° 1966, CEP 65080-805 Sdo Luis — MA, Telefone: (98) 3272 8220

25



Universidade Federal do Maranhdao — UFMA
Centro de Ciéncias Exatas e Tecnologia — CCET
Departamento de Engenharia Elétrica — DEEE

2

°
S
g

£

&/

\%, o
% Fadero\ 80/

MathWorks License Agreement
The MathWorks, Inc. Software License Agreement

IMPORTANT NOTICE

THIS IS THE SOFTWARE LICENSE AGREEMENT (THE "AGREEMENT") OF THE MATHWORKS, INC. ("MATHWORKS")
FOR THE PROGRAMS. THE PROGRAMS ARE LICENSED, NOT SOLD. READ THE TERMS AND CONDITIONS OF THIS
AGREEMENT CAREFULLY BEFORE COPYING, INSTALLING, OR USING THE PROGRAMS. FOR INFORMATION ABOUT
YOUR LICENSE OFFERING, CONSULT THE PROGRAM OFFERING GUIDE PRESENTED AFTER THE AGREEMENT.

THE AGREEMENT REPRESENTS THE ENTIRE AGREEMENT BETWEEN YOU (THE "LICENSEE") AND MATHWORKS
CONCERNING YOUR RIGHTS TO INSTALL AND USE THE PROGRAMS UNDER THE LICENSE OFFERING YOU

ACQUIRE.

v

Do you accept the terms of the license agreement? @ Yes (/No [ Cancel

Patents, Copyrights, and Trademarks
MathWorks products are protected by patents (see mathworks.com/patents) and copyright laws. Any unauthorized use. reproduction, or distribution may
result in civil and criminal penalties.

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see mathworks.comftrademarks for a list of additional trademarks. Other
preduct or brand names may be trademarks or registered trademarks of their respective holders.

Figura 21. Concordancia com a licenga do MATLAB

Em seguida, a Figura 22 apresenta a janela para escolha da licenca MathWorks.
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LICENSING
o

License Use and Option
Academic - Total Headcount

Select license

® Licenses:
Label

MATLAB (Individual)

License
400981746

Enter Activation Key: @

Figura 22. Escolha da licenca do MATLAB

Ap6s a escolha do tipo de licenga, deve-se pressionar o botdo “Next”
A Figura 23 apresenta uma janela para confirmag¢dao do usuario (por exemplo,

usudrio@discente.ufma.br) e opgdes feitas para a instalagdo.
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LICENSING
o——

Confirm User

Name
Usudrio

Email
usudrio@discente.ufma.br

Windows User Name
User

Figura 23. Confirmagao do usuario

Em seguida, deve-se escolher a pasta na qual o MATLAB sera instalado tal como

ilustrada na Figura 24.
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4\ MathWorks Product Installer El_lﬂ

Advanced Options ~ l (2]

LICENSING DESTINATION
o————0

Select destination folder

C:\Program Files\MATLAB\R2020b

Restore Default

Figura 24. Definicdo do diretdrio de instalacdo do MATLAB

Ap0ds, deve-se escolher o MATLAB e/ou Simulink e quais toolboxes serdo instalados no
computador tal como apresentado na Figura 25.

Universidade Federal do Maranhdo — UFMA
Cidade Universitaria Dom Delgado, Centro de Ciéncias Exatas e Tecnologia — CCET, Departamento de Engenharia Elétrica - DEEE
Av. dos Portugueses, N° 1966, CEP 65080-805 Sdo Luis — MA, Telefone: (98) 3272 8220

29



WFM4 Universidade Federal do Maranhdao — UFMA
Centro de Ciéncias Exatas e Tecnologia — CCET
Departamento de Engenharia Elétrica — DEEE

o
N

e
K ’
DOnhso

 Foderd\ %7

4\ MathWorks Produ
Advanced Options ~ | (2]

LICENSING DESTINATION PRODUCTS
O O
-~

Select products (recommended products are preselected)

Select All
MATLAB
Simulink
5G Toolbox
Aerospace Blockset
Aerospace Toolbox

O

Antenna Toolbox
Audio Toolbox

oooQooD|oE

Automated Driving Toolbox
AUTOSAR Blockset
Bioinformatics Toolbox

NN

‘Communications Toolbox

Figura 25. Escolha dos softwares (MATLAB, Simulink e toolboxes) a serem instalados

Uma janela nova ira aparecer como ilustrada na Figura 26, informando quais
dependéncias (toolboxes) sdo necessarias para completar a instalagdao. Entdao, pressione o botdo
IlAddH.
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4\ MathWorks Product Installer |2

Product Dependencies

Some selected products depend on:
DSP System Toolbox
Signal Processing Toolbox

Click Add to include these in your installation.
Click Don't add to continue without these products.

[ Add ] | Don'tadd | | Cancel |

Figura 26. Confirmacao das opc¢Oes para instalar os softwares MATLAB

A Figura 27 apresenta as opgdes para adicionar um atalho na Area de Trabalho do
computador e uma opgao para participar de um programa de aperfeicoamento da MathWorks. Entao,
basta confirmar fazendo pressionando o botdo “Next”.
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4\ MathWorks Product Installer w

Advanced Options ~ | (2]

LICENSING DESTINATION PRODUCTS OPTIONS

O O O

Select options

[[]Add shortcut to desktop

[#] Improve MATLAB by sending user experience information to MathWorks

Learn More

Figura 27. Opc¢oes de criagdo de atalho na area de trabalho e envio informacdes a MathWorks

Em seguida, deve-se confirmar as escolhas feitas e pressionar o botdao “Begin Install” tal
como apresentado na Figura 28.
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LICENSING DESTINATION PRODUCTS OPTIONS CONFIRMATION

o 5 Y o o
A 4 e " v v

Confirm selections

LICENSING

40981746 MATLAB (Individual)

Authentication option: Activate this computer now
Windows User Name: User

DESTINATION
C:\Program Files\MATLAB\R2020b\

0DUCTS

8 of 101 products
13,09 GB required

Figura 28. Confirmacgao das escolhas feitas para a instalagdo do MATLAB, Simulink e toolboxes

A instalacdao do MATLAB prossegue tal como apresentada na Figura 29. Uma vez que a
instalacdo tenha terminado, pode-se pressionar o botdo “Close” tal como apresentado na Figura 30.
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Downloading MATLAB (4 of 1.201 MB)

Download in progress...

Installation Complete

Figura 30. Finalizagdo da instalagdo do MATLAB e componentes.
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DT e g

. MATLAB R2020b
4} Activate MATLAB R2020b
4 Deactivate MATLAB R2020b
4\ MATLAB R2020b

Figura 31. Execute o MATLAB R2020b

Uma vez que o MATLAB tenha sido instalado, a sua primeira execucdo pode ser feita
fazendo um click no icone “MATLAB R2020b” (veja Figura 31). A primeira execu¢do do MATLAB ird
solicitar a ativagao do software da MathWorks tal como apresentada na Figura 32.

ﬂ MathWorks Software Activation = Eh).

23N

Activate MathWorks Software

Activation is a process that verifies licensed use of MathWorks products. This process validates the MA’TI JA B‘
license and ensures that it is not used on more systems than allowed by the license option you SIMUI INK"
have acquired. et

< R I
l @ Activate automatically using the Internet (recommended) Connection Settings ] R2020b

() Activate manually without the Internet

) MatiWorks

Figura 32. Ativagao de softwares da MathWorks

A Figura 33 apresenta a janela na qual se deve colocar os dados de login do usudrio, isto
é, e-mail institucional e a senha (senha cadastrada na conta MathWorks). Em seguida, pressione o
botdo “Next”.

A Figura 34 apresenta as licencas disponiveis. Selecione a licenca da UFMA e pressione o
botdo “Next”.
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4\ Log in or Provide License File = I =

Log in, create an account, or provide your license file

You can use your MathWorks Account to automatically retrieve your license file, or if you already MA’FI IAB.
have a license file, you can provide it here. SIMU]’ | D [.”

@ Log in to my MathWorks Account:

R2020b

Email Address: usudrio@discente.ufma.br
Password: sesccsscsce
Forgot your password?

() I need to create an Account (requires an Activation Key)

() Enter the full path to your license file, including the file name:

e ) MatiWorks

Figura 33. Configurando a conta MathWorks para execu¢ao do MATLAB

4\ License Selection @Eﬂ
Select a license or enter an Activation Key
@ Select a license: MQ\TL&B’
SIMULINK
License Label Option

MATLAB (Individual) Academic - Total Headcount 2020

() Enter an Activation Key for a license not listed:

You may have received the Activation Key from the Administrator of the license.

) MatiWorks

Figura 34. Selecdo da licenca MATLAB

Em seguida, a Figura 35 apresenta a janela na qual se deve fazer a definicdo do usuario

do Windows cujo contexto sera utilizado para a execucdo do MATLAB. Depois, pressione o botdo
“Next”.

A Figura 36 apresenta um formuldrio para confirmacdo, entdo pressione o botdo
“Confirm”. Em seguida, a ativacdo é finalizada e aparece uma janela com o texto “Activation is
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complete” tal como apresentada na Figura 37. Entdo, pressione o botdao “Finish”. Pronto, a ativacao

estd completa.

4\ User Name [ﬂlﬂlﬁ

Provide user name

Only one person can use this license. Specify the Licensed End User. MA'TLA B'

SIMULINK

R2020b

Windows User Name: m

) MattiWorks:

Figura 35. Escolha do usuario Windows para execucdo do MATLAB

i,
4\ Confirmation E@ﬂ

Confirm selection:
License number: 40981746 Mfi\.r]anléE_B.
Activated by: usudrio@discente.ufma.br SIML. IINK-
Windows User Name: User ACTIVATION

2020
This information will be sent to MathWorks,

_ Confirn> ) MathWorks:

Figura 36. Confirmacdo da selecdo das informacdes para execucdo do MATLAB
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" Activation Corpiets = | B [ |
Activation is complete.
MATLAB
R2020b

Finish ) MathWorks*

Figura 37. Finalizacdo da ativacao do MATLAB

A ativacgdo é feita apenas uma vez para cada usudrio do Windows.

A Figura 38 apresenta a execucao da funcdo bench(1) do MATLAB que executa um teste
de benchmark, apresentando o desempenho da plataforma na qual o MATLAB esta executando.
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New Variabl e Analy Cod
| (3] Find Files & Mg s D LerfinolyzeCode ta B © Preferences SO

[ Open Variable = & Run and Time

Search Documentation I & Signin

PLOTS

HOME

E= L

New  New  New Open [(z]Compare Import  Save Favorites Simulink | Loyout (5 getpath  Add-Ons RESOURCES
Script LiveScript v v Data  Workspace [Z7 Clear Workspace ~ ~ (5 Clear Commands ~ - -
-
FILE VARIABLE CODE SIMULINK ENVIRONMENT
G = B ol B L v C v Users » Dlopes » Documents » MATLAB R
Current Folder @ | Command Window ®
Name New to MATLAB? See resources for Getfing Startod
4] MATLAE Benchmark
>> bench (1)
Relative Speed
ans =
indows 10, AMD Ryzen Threadripper(TM) 3970x @ 3.50 GHz
3.8063 1.4040 1.1112
Debian 9(R), AMD Ryzen Threadripper 3370x @ 3.50 GHz ‘
Foos
Windows 10, Intel Xeon(R) W-2133 @ 3.60 GHz |
Windows 10, Intel Xeon CPU E5-1650 v3 @ 3.50 GHz |
Details ~
iMac, macOS 10.15.3, Intel Core i9 @3.6 GHz |
Workspace
Name Value Windaws 10, AMD Ryzen(TM) 7 1700 @ 3.00 GHz
ans [3.8063,1.4040, L1112, ..
Surface Pro 3, Windows(R) 10, Intel(R) Core i5-4300U @ 1.9 GHz
MacBook Pro, macOS 10.15.2, Intel Core i5 @ 2.6 GHz
This machine
4 MATLAR Benchmark (times in seconds) =ik X
Computer Type Lu FFT ODE Sparse 20 3D

‘Windows 10, AMD Ryzen Threadripper(Th} 3370x @ 3.50 GHz 0.1930 0.1892 0.3545 0.4085 0.1999 02188

Debian S(R}, AMD Ryzen Threadripper 3970x @ 3.50 GHz 0.2612 0.1259 0.3393 0.4216 0.3005 0.2809

‘Windows 10, Intel Xeon(R) W-2133 @ 3.60 GHz 0.4010 0.3255 0.4484 0.5081 0.3484 0.3166

‘Windows 10, Intel Xeon CPU ES-1650 v3 @ 3.50 GHz 0.4571 03189 0.4957 0.4492 0.3445 03922

iMac, macOS 10.15.3, Intel Core i8 @3.6 GHz 0.3286 0.2994 0.3307 0.2871 0.8115 0.5337

‘Windows 10, AMD Ryzen(TM) 7 1700 @ 3.00 GHz 0.7788 05189 0.5180 0.5948 0.3184 02180

Surface Pro 3, Windows(R) 10, Intel(R) Core i5-4300U @ 1.9 GHz 17749 09768 07254 08832 06982 06290

MacBook Pro, macOS 10.15.2, Intel Core IS @ 2.6 GHz 1.5406 0.9646 06172 0.6083 2.0698 1.4805

This machine 3.8063 1.4040 11112 0.8625 0.8968 16873

Figura 38. Exemplo de execuc¢do de uma fungdao em MATLAB: fun¢do bench(1)

A Figura 39 apresenta um programa em MATLAB que faz a plotagem da fung¢ao seno.
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HOME PLOTS APPS a 4 B Ee e E @ @ scarch Documentation Fel 4 signin
3 = [ 2y Mew Variable P |sf Analyze Code lvg
Iﬂ m I:I‘:::| L E(:__;]Fmd Files &l E @ IS . LbaJ E (O} Preferences
New MNew Mew Open [l compare Import Save Kpsuliapabss Favorites e e Simulink | Layout 'S] get path Add-Ons RESOURCES
Script  Live Script . =3 Data Workspace @ClsarWnrkspa(E = = [# Clear Commands ~ = =
-
FILE VARIABLE CODE SIMULINK EMVIRONMENT
@ EH Al F | L » C» Users b Dlopes » Documents » MATLAB 0
Current Folder ® | | Command Window ®
Name Mew to MATLAB? See resources for Getting Started. £3
>» x=0:0.1:2%pi;
>» y=sin(x):
»>» plot (®,¥):
>» title('Plot seno'); @ Figure 1 I=RAE ﬂh‘
fx o>
Eile Edit View [nset Tools Desktop Window Help L
Odde | @ 08| KE
Plot seno
1
0.8
0.6
0.4
Details A
= 0.2
Workspace =)
MName Value 0
ans [3.8063,1.4040,11113,...
P . -0.2
x 1x63 double
¥ 1x63 double 0
0.6
-0.8
-1
0 1 2 3 4 6 7
Figura 39. Exemplo de programa em MATLAB: plotagem da funcdo seno.
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A instalacao do MATLAB standalone no Linux

Neste tutorial, a distribuicdo Ubuntu Desktop 20.04 LTS foi escolhida para ilustrar a

instalagao do MATLAB standalone no Linux.

O instalador do MATLAB standalone para Linux pode ser obtido tal como apresentado
no tépico deste tutorial “Fazendo o login no site da MathWorks para obtencdo do instalador do
MATLAB standalone para computadores/notebooks/servidores”. Quando da escolha do instalador,
deve-se pressionar o botdo “Linux” como apresentado na Figura 15. Seguindo os passos descritos no
referido tdpico, obteve-se o arquivo “matlab_R2020b_glnxa64.zip” que contém o instalador do
MATLAB standalone para Linux.

A Figura 40 apresenta a descompactacdo do arquivo “matlab_R2020b_glnxa64.zip” que
contém o instalador do MATLAB standalone para Linux.

Downloads ~ Q ==

0 Recentes

% Favorito matlab

R2 -
(i} Pasta pessoal glnx [2] Abrir com Gerenciador de arquivos compactados
Abrir com outro aplicativo

[J Areadetrabalho Recortar

[E) Documentos Copiar

Mover para...
¢ Downloads Copiar para...

[«] Imagens Mover para a lixeira

Renomear...
Extrair aquy
Extrair para...

J1 Musica

Comprimir...
Enviar para...

Favoritar

Propriedades

Figura 40. Descompactando o arquivo ‘matlab_R2020b_glnxa64.zip”

Uma vez que a descompactacado tenha sido feita, a pasta ““matlab_R2020b_glnxa64” é
criada, contendo o instalador do MATLAB tal como ilustrado na Figura 41.
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Downloads

0 Recentes %
* Favorito matlab_
R2020b_
{3} Pasta pessoal Inxa64.zi
[ g p

[ Area detrabalho
[E] Documentos
[] Imagens

J1 Mdsica

“matlab_R2020b_glnxa64"” selecionado (contendo 0 item)

Figura 41. Pasta criada apds a descompactacdo do arquivo ‘matlab_R2020b_glnxa64.zip’

A Figura 42 apresenta o contelddo da pasta “matlab_R2020b_glnxa64”.

Downloads matlab_R2...b_glnxag4 ~
% Favorito archives bin cefclient help java resources
(st Pasta pessoal . . J'@ E@ E@ B
D Area de trabalho sys ui install installer license mathworks
input.txt agreement. B
@ Documentos txt installati...
o Dounioads BB B B o o
& Imagens mathworks mathworks mathworks mathworks patents.txt readme.txt
1 Musica installati...  installati... installati... installati...
= videos E@ & @ k
s trademarks Versioninfo
w, Lixeira Ext xml

Figura 42. Pasta contendo o instalador do MATLAB standalone para Linux

Para fazer a instalacdo do MATLAB, deve-se abrir um terminal do Linux. Mudar o
usuario para “sudo”, utilizando o comando “sudo su”. Em seguida, entrar na pasta
“../matlab_R2020b_glnxa64” e digitar “./install”. Em seguida, o processo de instalagdo ird iniciar
como apresentado na Figura 43. Entdo, deve-se entrar com o endereco de e-mail institucional (por
exemplo, usudrio@discente.ufma.br) e pressionar o botdao “Next”.
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MathWorks Product Installer

:~$% sudo su _—
[sudo] senha para user: R2020b Awvanced options > | @
root@leserc-12c:/home/user# ls

root@leserc-12c:/opt# cd /home/user/Downloads/
r rc-12c:/home/user/Downloads# 1s 4\ MathWorks

rc-12c:/home/user/Downloads# cd matlab R2020b glnxa64 Emalil
rc-12c:/home/user/Downloads/matlab R2020b glnxa64# ./install

‘ usudrio@discente.ufma.br

No account? Create ane!
By signing in you agree to our privacy policy.

Figura 43. Iniciando a instalacdao do MATLAB para Linux por meio de um terminal

Apds, uma nova janela é aberta para entrar com a senha da conta MathWorks tal como
ilustrada na Figura 44. Uma vez digitada a senha, pressione o botao “Sign in”.

MathWorks Product Installer

Rzozob Advanced Options ¥ ‘ (-]

4\ MathWorks

€ usudrio@discente ufma_br

Password

Figura 44. Tela para entrada da senha da conta MathWorks

Uma janela contendo os termos da licenga sera aberta tal como ilustrada na Figura 45.
Entdo, marque a opgao “Yes” e pressione o botdao “Next”.

Universidade Federal do Maranhdo — UFMA
Cidade Universitaria Dom Delgado, Centro de Ciéncias Exatas e Tecnologia — CCET, Departamento de Engenharia Elétrica - DEEE
Av. dos Portugueses, N° 1966, CEP 65080-805 Sao Luis — MA, Telefone: (98) 3272 8220

43



VFM4 Universidade Federal do Maranhdo — UFMA

Centro de Ciéncias Exatas e Tecnologia — CCET
Departamento de Engenharia Elétrica — DEEE

MathWorks Product Installer

MathWorks License Agreement

The MathWorks, Inc. Software License Agreement

IMPORTANT NOTICE

THIS IS THE SOFTWARE LICENSE AGREEMENT (THE "AGREEMENT") OF THE MATHWORKS, INC. ("MATHWORKS")
FOR THE PROGRAMS. THE PROGRAMS ARE LICENSED, NOT SOLD. READ THE TERMS AND CONDITIONS OF THIS
AGREEMENT CAREFULLY BEFORE COPYING, INSTALLING, OR USING THE PROGRAMS. FOR INFORMATION ABOUT
YOUR LICENSE OFFERING, CONSULT THE PROGRAM OFFERING GUIDE PRESENTED AFTER THE AGREEMENT.

THE AGREEMENT REPRESENTS THE ENTIRE AGREEMENT BETWEEN YOU (THE "LICENSEE") AND MATHWORKS
COMNCERNING YOUR RIGHTS TO INSTALL AND USE THE PROGRAMS UNDER THE LICENSE OFFERING YOU

ACQUIRE.

-

Do you accept the terms of the license agreement?  @® Yes ( No

Patents, Copyrights, and Trademarks

MathWaorks products are protected by patents (see mathworks.com/patents) and copyright laws. Any unauthorized use, reproduction, or distribution may

result in civil and criminal penalties.

MATLAE and Simulink are registered trademarks of The MathWorks, Inc. Please see mathworks.comitrademarks for a list of additional trademarks. Other

ive holders.

product or brand names may be trademarks or regi: of theirr

Figura 45. Concordando com os termos da licenga do MATLAB

Em seguida, uma janela serd aberta para que se faca a escolha da licenca a ser utilizada

na instalacdo do MATLAB. Selecione a licenca indicada e pressione o botdo “Next”.

MathWorks Product Installer

LICENSING

o}

Select license

® Licenses:
License Label

40981746 MATLAB (Individual)
40981746 MATLAB Parallel Server

Enter Activation Key:

d Optiens ~ | (2]

License Use and Option

Academic - Total Headcount
Academic - Total Headcount

Figura 46. Escolhendo a licenga para a instalagdo do MATLAB standalone
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Na janela apresenta na Figura 47, deve-se entrar com o nome do usuario do Linux cujo
contexto sera utilizado para executar o MATLAB e, em seguida, pressione o botao “Next”.

MathWorks Product Installer

R2020b Advanced Options ~ | e

LICENSING

o—

Confirm User

Name
Denivaldo Lopes

Email
denivaldo.lopes@ufma.br

Login Name

User|

Restore Default

Figura 47. Escolhendo um usuario do Linux cujo contexto serd utilizado na execu¢do do MATLAB

O préximo passo é escolher a pasta para a instalagdo do MATLAB. E recomendado deixar
a pasta sugerida. Entdo, pressione o botdao “Next” como indicado na Figura 48.

Em seguida, uma janela similar a Figura 49 ira aparecer. Esta janela contém a lista dos
softwares MATLAB (incluindo Simulink e toolboxes) para serem instalados. Escolha aqueles softwares
que for mais adequado para sua utilizacdo, marcando-os para instalagao. Logo apds, pressione o botdo
“Next”.
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MathWorks Product Installer
dvanced Options ~ | o

LICENSING DESTINATION

——0

Select destination folder

Jusr/local/MATLAB/R2020h

Restore Default

Figura 48. Escolhendo a pasta na qual o MATLAB serd instalado
MathWorks Product Installer

nced Option

LICENSING DESTINATION PRODUCTS

o & O

Select products (recommended products are preselected)

Select All

O

MATLAB

Simulink

5G Toolbox

Aerospace Blockset
Aerospace Toolbox
Antenna Toolbox

Audio Toolbox

Automated Driving Toolbox
AUTOSAR Blockset
Bioinformatics Toolbox

O
O
O
O
O
O
O
O
O
|

Communications Toolbox

Figura 49. Escolhendo quais softwares (incluindo Toolboxes) serdo instalados
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Depois, uma janela ird aparecer similar a Figura 50, contendo a opc¢do de criar um link

simbdlico e a op¢ao de enviar dados de utilizagdo para a MathWorks. Deixe a opc¢ao de “Create

symbolic links to MATLAB scripts in: /us/local/bin” marcada. Em seguida, pressione o botdo “Next”.

MathWorks Product Installer

R2020b dvanced Options + | (7]

LICENSING DESTINATION PRODUCTS OPTIONS

o O O O

Select options

Create symboalic links to MATLAB scripts in:

fusr/local/bin

Improve MATLAB by sending user experience information to MathWorks

Learn More

Figura 50. Criando um link simbdlico na pasta /usr/local/bin: necessario para executar o MATLAB

Ap0s, a janela ilustrada na Figura 51 aparecerd, contendo um resumo das escolhas feitas

para a instalagdo do MATLAB no Linux. Entdo, pressione o botdo “Begin install”. Em seguida, uma
nova janela ird aparecer informando o estado de avan¢o do download e instalagdo do MATLAB tal

como ilustrada na Figura 52.
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MathWorks Product Installer

LICENSING DESTINATION PRODUCTS OPTIONS CONFIRMATION

v O O O O

Confirm selections

LICENSING

40981746 MATLAB (Individual)

Authentication option: Activate this computer now
Login Name: User

DESTINATION

fusrflocal/MATLAB/R2020b/

PRODUCTS
2 of 95 products
7,36 GB required

Begin Install

Figura 51. Confirmacgao das escolhas para iniciar a instalagdo do MATLAB standalone no Linux

MathWorks Product Installer

Downloading MATLAB (34 of 1.214 MB)

Download in progress...

Figura 52. Progresso do download e instalagao do MATLAB standalone para Linux
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Finalizada a instalacdao do MATLAB no Linux, uma janela similar como a apresentada na

Figura 53 deve aparecer. Entdo, pressione o botao “Close”.

Pronto, o MATLAB esta instalado no Linux, mas ainda falta ativd-lo com a licenca da

MathWorks para cada usudrio do Linux.

MathWorks Product Installer

R2020b

Installation Complete

i

Figura 53. Término da instalagdo do MATLAB standalone no Linux

Para fazer a ativacdo, cada usuario deve executar o programa “./activate_matlab.sh” em
um terminal do Linux como apresentado na Figura 54. Este programa deve ser executado na conta do
usuario que ird utilizar o MATLAB. Sendo assim, ndo se deve fazer “sudo su” para poder executar a
ativacdo. Uma vez que se tenha executado o programa “./activate_matlab.sh”, uma janela de ativa¢do
deve aparecer como ilustrado na Figura 54. Entdo, deixe a op¢do “Activate automatically using the

Intenet...” marcada e pressione o botdo “Next”.
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ke

user@leserc-12c: Jusr/local/M... Q = m| X

$ cd /usr/local/MATLAB/R2020b
/bin
- $
./activate matlab.sh

MathWorks Software|activation

Activate MathWorks Software

Activation is a process that verifies licensed use of MathWorks products. This MATLAB‘
process validates the license and ensures that it is not used on more systems SI\/IUI INK’
than allowed by the license option you have acquired. 1 -

® Activate automatically using the Internet (recomm... Connection Settings ‘ 2020k

() Activate manually without the Internet

ErTE ) Matworis

Figura 54. Fazendo a ativagdo do MATLAB utilizando a conta MathWorks (usudrio@discente.ufma.br)

Apds, deve-se entrar com as informacdo da conta Mathworks tal como ilustrado na
Figura 55. Uma vez que se tenha digitado o e-mail institucional e a senha da conta MathWorks, deve-
se pressionar o botdo “Next”.
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Log in or Provide License File

Log in, create an account, or provide your license file

You can use your MathWorks Account to automatically retrieve your license file, or MATLAB‘
if you already have a license file, you can provide it here.

SIMULINK®
@® Log in to my MathWorks Account: M
R2020b
Email Address: [ usudrio@discente.ufma.br !
Password: sewssaiinee |

Forgot your password?

) | need to create an Account (requires an Activation Key)

() Enter the full path to your license file, including the file name:

Figura 55. Colocando as informagdes da conta MathWorks

Apds, deve-se escolher a licenca do MATLAB tal como ilustrada na Figura 56.

License Selection

— m

Select a license or enter an Activation Key

® Select a license: Mf?‘;TLAB-
License Label Option SIMLIINK
40881746 MATLAE (Individual) Academic - Total Headcount 2000
40981746 MATLAE Parallel Server Academic - Total Headcount

i) Enter an Activation Key for a license not listed:

You may have received the Activation Key from the Administrator of the license.

Figura 56. Escolha da licenca do MATLAB
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Em seguida, deve-se escolher o nome do usuario cuja conta serd utilizada para executar
o MATLAB tal como ilustrado na Figura 57.

User Name - 0 @
Provide user name
Only one person can use this license. Specify the Licensed End User. MATLAB‘
R T e
Login Name: [user | SIMLIINI\
R2020b

) Marks

Figura 57. Definindo o usudrio no Linux cujo contexto sera utilizado para executar o MATLAB

Confirmation - 0 X
Confirm selection:
License number: 40981746 MATI;AB‘
Activated by: denivaldo.lopes@ufma.br SIMUI INK'
Login Name: user 3
This information will be sent to MathWaorks, 2020

Figura 58. Confirmando as informacgdes para a ativacao do MATLAB

Em seguida, uma Janela contendo o resumo ativac¢do ird aparecer tal como ilustrada na
Figura 58. Entdo, pressione o botao “Confirm”.
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Para finalizar, a janela apresentada na Figura 59 contém a confirmacdo da ativacao.
Entdo, pressione o botdo “Finish”.

Activation Complete - 0O @
Activation is complete.
MATLAB'
SIMULINK*
R2020b

<) MathWorks'

Figura 59. Confirmacao da ativacao

Para executar o MATLAB no Linux, basta abrir um terminal e digitar o comando
“matlab”.

A verificagdo em qual plataforma o MATLAB estd sendo executado pode ser obtida por
meio do comando “feature” como ilustrada na Figura 60. O comando “feature(‘GetQS’)” retorna o tipo
e versdo do sistema operacional. O comando “feature(‘GetCPU’)” retorna informacdes sobre a CPU. E,
por fim, o comando “feature(‘NumCores’)” retorna o numero de nucleos de processador da
plataforma.
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MATLAB R2020b - academic use

G4 uBoco®0 Jol A Signin
L= IE]!I E::,I:' 3 (g Find Files & E HZ New Variable

Open Variable =
New New New Open [{z| compare Import Save & op CODE = ENVIRONMENT = RESOURCES
Script Live Script - Data Workspace @ClearWorkspace -
- A -
FILE VARIABLE
<= = H ol B 3/ » home » user » - 0
Current Folder (UM Command Window
|Name L |

New to MATLAB? See resources for Getting Started.

Area de Trabalho
Documentos
Downloads
Imagens
MATLABlocal "Linux 5.8.0-44-generic #50~20.04.1-Ubuntu SMP Wed Feb 10 21:07:30 UTC 2021 x86 _64'
Modelos
Musica
Publico
snap ans =
Videos

=> feature('Get0s')

[E2Ez |

ans =

== feature('GetCPU')

'x86 Family 6 Model 158 Stepping 10, GenuinelIntel'

> feature('NumCores')

Details v MATLAB detected: 4 physical cores.

MATLAE detected: 4 logical cores.

MATLAB was assigned: 4 logical cores by the 0S.
MATLAB is using: 4 logical cores.

. . _ ans =
Select a file to view details

Figura 60. Obtendo informacdGes sobre a plataforma na qual o MATLAB estd sendo executado.

Para ilustrar a utilizacdo do MATLAB no Linux, um programa em MATLAB que calcula o
seno de 0 a 2*m e apresenta sua plotagem é ilustrado na Figura 61.
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MATLAB R2020b - academic use

B4 B9l e A Signin

= New Variable
B E o0 & [ Find Files & Ha g .
Open Variable =
New New New Open [{f|Compare Import Save P CODE ENVIRONMENT  RESOURCES
Script Live Script = - Data Workspace [Zp Clear Workspace -
- - - —
FILE VARIABLE =
4= o & ol I D/ » home » user » - 2
Current Folder @ Command Window ®
|Name L New to MATLAB? See resources for Getting Started. X
Area de Trabalho oo X=010.1:2%p1;
Docurmentos e y:sj-.nixj _ !
Downloads == plot(x yi .
Imagens Warning: MATLAB has disabled some advanced graphics rendering features by switching
MATLABlocal to software OpenGL. For more information, click here.
Modelos => title('Plot seno');
Musica Jx ==
Videos
File Edit Wiew Insert Tools Desktop Window Help L]
NDede |2 |0E| 5E
Plot seno
1
0.5
Details hd
0
Select a file to view details -0.5
=1l
0 1 7

Figura 61. Executando um programa em MATLAB instalado no Linux: plotagem da fungdo seno.
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A utilizacao do MATLAB Online

A Figura 62 apresenta o site “MATLAB Access and Support for Everyone at UFMA
Universidade Federal do Maranhdo” localizado no link https://www.mathworks.com/academia/tah-
portal/ufma-universidade-federal-do-maranhao-31545745.html. Para acessar o portal da MathWorks,
click no botao “Sign in to get started”.

e "N L — } “El' g
B €@\ UFMA Universidade Federal do ' X M - [ —L

I & [ & 0 8 mathworks.com/academia/tah-portal/ufma-universidade-federal-do-maranhao-31545745.ht... ¥¢ H » Q :

UFMA Universidade Federal do Maranhao

Get MATLAB and Simulink

See list of available products

Desktop. Online. Mobile.

Free through your school's license.

Sign in to get started

We will not sell or rent your personal contact
information. See our privacy policy for details.

Need installation help? Contact Suppo_rt

Learn to Use MATLAB and Simulink

Get started with free learning resources.

Figura 62. MATLAB Access and Support for Everyone at UFMA Universidade Federal do Maranhao

Entre com o endereco de e-mail institucional tal como ilustrado na Figura 63. Depois, entre
com a senha tal como apresentado na Figura 64.
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. P—
[4\ UFMA Universidade Federaldo | % 4\ Mathworks Account Sign In x  + ,ﬁ

c 0 @ mathworks.com/login?form_type=tah_portal&uri=https%3A%2F%2Pwww.mathworks.c.. o tr [ MW o H

4@ MathWorks:

MathWorks Account

To download MATLAB, you must have a MathWorks Account created with your university email

-

address.

4\ MathWorks:

Email

usudrio@discente.ufma.br |

No account? Create onel

By signing in you agree to our privacy policy

Next

Figura 63. Login com a entrada do e-mail institucional.

ﬁ e
4 UFMA Universidade Federal do | X 4\ Mathworks Account Sign In x +/

c 0 @ mathworks.com/login?form_type=tah_portal&uri=https%3A%2F%2Fwww.mathworks.com%2Fl.. o s B W o : i

4 MathWorks-

MathWorks Account

To download MATLAB, you must have a MathWorks Account created with your university email address.

4\ MathWorks-

4 denivaldo. lopes@ufma.br

Password

Keep me signed in

Forgot Password?

'

Figura 64. Entrada da senha da conta MathWorks
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Em seguida, click no link “Use MATLAB Online” tal como indicado na Figura 65.

————— —— — =1
o =l |
' 4\ UFMA Universidade Federal do ' X 4\ MathWorks - License Center X +

& c 0 8 mathworks.com/licensecenter/total_headcount/09316-93009-15478-96403-158457s_tid=tah_po_start ¥ m » e H

-

4\ MathWorks* @

License Center

Licenses  Trials = Prereleases t. Contact support

a This license is already linked to your MathWorks Account.

HELPFUL RESOURCES
Install and Activate Software on a Computer
View this license in the License Center.
Manage your account information and your software in

STEP1 Download the installer to the computer you want to
My Account.

activate.
Read up on installation and activation for users or

troubleshoot issues on the support page.
STEP 2 While connected to the Internet, run the installer to Use MATLAR Academy to learn the basics and get

download your product files and activate started

' ACCESS MATLAB ON THE YEB
»  Use MATLAB Online

https://matlab.mathworks.com/?s_tid=tsh_pa_start

Figura 65. Link para acesso ao MATLAB Online

Em seguida, uma nova aba do browser Web ird apresentar o MATLAB Online tal como
ilustrada na Figura 66.

[ ————
' <4 UFMA Universidade Federal do | X | 4 MathWorks - License Center X 4\ MATLAB Online R2020b

c 0 @ matlab.mathworks.com/?s_tid=tah_po_start

@ =F ] 4 Upload =] Go ta File & E [ (*a = © Preferences k/ u’j% Community
New New New Downlozd Lol Find Files | Import Clear Favorites Clear Simulink | Layout [l Parallel = 4d2-Ons | Help @ Feedback
Script Live Script ¥ Data Workspace « - Commands + - - ~ [E Learn MATLAB
FILE WARIABLE CODE SIMULINK ENVIRONMENT RESQURCES Y
P & [ > MATLAB Drive > -
v CURRENT FOLDER o |
Name

¥ WORKSPACE [~ ]

Name Value Size

Figura 66. MATLAB Online: acesso via browser Web Google Chrome
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Para se testar o MATLAB, pode-se utilizar o editor para criar um programa, por exemplo,
contendo a instrugdo bench(1) que executa um programa de benchmark do MATLAB tal como
ilustrado na Figura 67.

o— — o [ e
4\ UFMA Universidade Federal do ! X | 4\ MathWorks - License Center X 4 MATLAB Online R20206 x |+ . 5
N C Y @& matlabmathworks.com/?s tid=tah_po_start o % B » o :
EDITOR FILE VERSIONS
= P 5 % Community
= & qp ] Upload €] Go ta File & 72) Lep Yol B @ peerences @ o
T Feedback
New  New  New {F| Download [ Find Files Import  Clear Favorites Clear Simulink | Layout [[[| Parallel ~ A4dd-Ons  Help £ oooooc I
Script Live Seript ~ Data Workspace ¥ - Commands ¥ - - v [l Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES =
@ & [ » MATLABDrive » -
CURRENT FOLDER estem Figure 2

Name 4 1 bench(1) (]

WORKSPACE

Name Value Size
EH ans [0.5673,0.3. b
COMMAND WINDOW
l >
3
£l |~ x
—

Figura 67. Editando um programa no MATLAB Online

Para executar um programa no MATLAB Online, deve-se clicar no arquivo escolhido com
o botdo direito do mouse e em seguida escolher o menu “Run” tal como indicado na Figura 68.

A Figura 69 apresenta o resultado da execu¢ao do programa “teste.m”.
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& J—— -
4\ UFMA Universidade Federal do | X | 4 MathWorks - License Center X A MATLAB Online R2020b

c 0 & matlab.mathworks.com/?s_tid=tah_po_start

PLOTS & EDITOR PUBLISH FILE VERSIONS IR C © ® ~ Denivaldo v

= d % Community
B 0F e Scownme o 5 ) B B @ reterences @ < o
New  New Iy Downlosd (5] FindFiles | Import  Clear Favorites  Clear Simulink | Layout [[I] Paralel ~ B
Scnpt Live Script Data  Workspace ~ ~  Commands v - ~ ~ [ Leam MATLAB
FILE WARIABLE CODE SIMULINK ENVIRONMENT RESOURCES Y
€& / » MATLABDrive » -
teste.m x| + < Figure 2 + <
1 bench(1) )

Open Enter

Rename F2
Create Zip File
X Delete Delete

Name Value [Fe=s
g ans [0.5673,0/ & Cut Ciri=X

& Copy s P WINDO o
4 »

L]

Figura 68. Executando um programa no MATLAB Online

[~ R -
4\ UFMA Universidade Federaldo | X | 4\ MathWorks - License Center X 4f\ MATLAB Online R20206

C (Y @& matlabmathworks.com/?s_tid=tah_po_start o ¥ EH » o
PLOTS 3 FIGURE ) € o Denivaldo ~

| @ ':B:' ] Upload =] Goto File & E # LQ @ @ @ Preferences @ €3 Communiy

- S 77 Feedback
New  New 1y Dowrload L] FindFiles Import  Clear Favorites Clear Simulink  Layout [[[[ Parallel v A< <lp @
Scnpt Live Script * Data Workspace + b Commands v = v v [ Learn MATLAB

FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES

*l

€ | » MATLAB Drive > M
teste.m + -] Figure 2 MATLAB Benchmark Figure 2 + Q
Name « 1 bench(1) (]
M.ATLI;B Benchmark (times in seconds) : - X
Computer Type LV FFT ODE Sparse 2D D
VGV'I_{HSUWS 10, AMD Ryzen Threadripper(TM) 3070x @ 3.50 0.1930 01892 0.2545 0.4085 0.1999 02188
Debian 8(R), AMD Ryzen Threadripper 3870x @ 3.50 GHz 02612 01259 03393 04216 0.3005 02309
Windows 10, Intel Xeon(R) W-2133 @ 3.60 GHz 0.4010 03255 0.4494 0.5081 0.3484 0.3166
Windows 10, Intel Xeon CPU E5-1650 v3 @ 3.50 GHz 0.4571 03189 04957 04402 03445 03922
iMac, macOS 10.15.3, Intel Core 9 @36 GHz 03286 02894 03307 0.2971 0815 05337
Windows 10, AMD Ryzen(TM) 7 1700 @ 3.00 GHz 0.7786 0.5169 0.5180 0.5942 03184 0.2160
This machine 05713 03092 05405 08311 07015 0.3311 )
l %uHr;ace Pro 3, Windows(R) 10, Intel(R) Core i5-4300U @ 1.% 17749 09768 0.7254 06382 0.6982 0.6290
MacBook Pro, macQS 10.15.2, Intel Core i5 @ 2.6 GHz 1.5406 0.9646 06172 06083 20698 1.4305
S SALE 1o SO & Terant JEIonS of AT B, o 1o Soun ea an pozied 1 #ﬁa‘g data e
see the help for the bench function by typing "help bench” at the MATLAB prompt.
14 v

Figura 69. Resultado da execucdo do programa de teste (Unica linha com instrucdo bench(1))
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= | ] |

4\ MathWorks - License Center X 4\ MATLAE Online R20206 x  + - -_— —

C {} & matlab.mathworks.com/?s tid=tah_po_start o % B * o :
1 = Fitting i
=y | 9 g M EE R D |- e A
Open Save = : @ Camera | Plot Edit Inspector
=5 o X-label  Ylabel  Tite legend Remove L. Colorbar RemoveC..  Grid  Remove G..  X-Grid b Link plot

FILE ANMOTATIONS TOOLS EDIT

E €& / > MATLABDrive »

CURRENT FOLDER Figure 1
N -
i 4 Plot seno
3 >
PN
B testem /'
05
/
/
/
/
0
/!
/
05 \ /
WORKSPACE /
\ /
Name Value Size [ /
N /
H* 1263 double 63 1
Hy 1263 double  1x63 0 1 2 3 4 E E
CCMMAND 'WINDOW
New to MATLAB? See resources for Getting Started X

»> x=0:0.1:2%pi;

»> y=sin(x);

>>» plot(x,y});

»> title('Plot sena’)
»>

14

Figura 70. Exemplo de programa em MATLAB: plotagem da func¢do seno

A Figura 70 apresenta um exemplo de programa em MATLAB que calcula o seno de 0 a

2*n e faz a plotagem dos valores obtidos.

O MATLAB Online é executado por meio de um browser Web como Google Chrome.
Entretanto, a execucdo de fato dos programas ou comandos do MATLAB Online é feita em
servidores na nuvem da MathWorks. A Figura 71 apresenta a execugdo da instrugao
system_dependent(‘getos’) que obtém a informacdo sobre a plataforma na qual o MATLAB est3
sendo executado. Neste caso, a execuc¢do estd sendo feita em uma plataforma Linux com kernel
4.14. Em outras palavras, o MATLAB Online é um cliente que envia programas e comandos para
serem executados em um servidor na nuvem da MathWorks, recebendo deste os resultados e os
apresentando ao usuario no Command Windows ou como plotagem de figuras.
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4\ UFMA Universidade Federal do | X | 4\ MathWorks - License Center x 4\ MATLAB Online R2020b X +

c O @ matlab.mathworks.com/?s_tid=tah_po_start

HOME PLOTS FIGURE
= B ~7 % Community
[C4] ':E:' ] Upload  ==| Go to File & E =) ) £ & Preferences @ .
New  New  New & Download [l Find files Import  Clear Favoritas Clear Simulink | Layout [[[] Porallel = Adc-Onz | Help 2 oo I
Script Live Script = Data Workspace v - Commands ~ - - ~ & Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES ry
& B & / > MATLABDrive » M
CURRENT FOLDER teste m Figure 2 » | MATLAB Benchmark » Figure 2

1 bench(1) (]

WORKSFPACE
Name Value Size
ans "Linux 4.14 =B4
I >> system_dependent('getos’')
ans =
"Linux 4.14.216-8414216-generic #202101171329 SMP Sun Jan 17 13:56:@4 UTC 2821 x86 64°
>
, |

14 "W =] pd

E—

Figura 71. Informagdo sobre o servidor da nuvem da MathWorks que esta executando os programas e
comandos enviados pelo MATLAB Online.

4\ MATLAB Online R2020b x +

&« C {y & matlabmathworks.com o Q » o :

FALE VERSIONS. Y & =+ @ W ~ Denivaldo v
] E H~ i =]
v H & sicen- e = (] Run Section
Mew Save Find Files (| Find ~ _D &’ wd Breakpoints | Run  Runand Bi Advance
- - El =8 = b >  Advance
FLE MAVIGATE EDIT BREAKPOINTS RUN Iy
B & /3 MATLAEDrive » -
CURRENT ... testeParfor.m -

=
m ¥

»»  feature('cetos')

Fu ans = I
& -

"EJ = 'Linux £.14.215-8414216-g2neric #282181171239 SMP Sun Jan 17 13:55:84 UTC 2821 w35_s4"
>» feature( cetcru')
ans =

‘w86 Family & Model 85 Stepping 7, GenuineIntel’

>» feature( "HumCaores')
MATLAE detected: 8 physical cores.
MATLAE detected: 15 logical cores.
MATLAB was assigned: 16 legical cores by the oOs.
MATLAE is wsing: 3 logical cores.
WORKSPACE) | uati AR is not using all legical cores because hyper-threading is enabled. =
I4 -

Figura 72. Obtendo algumas informacdes da plataforma executando o servidor remoto do MATLAB
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A Figura 72 apresenta algumas caracteristicas do servidor remoto que esta executando
o MATLAB. O comando feature('GetOS') é utilizado para obter o nome e versdo do sistema
operacional. O comando feature('GetCPU') é utilizado para obter o tipo de CPU. O comando
feature('NumCores') é utilizado para obter o nimero de nucleo de processadores.

Além disto, os programas do usuario listados na janela CURRENT FOLDER (veja a Figura
72) ficam armazenados na nuvem da MathWorks e vinculados a conta MathWorks (neste exemplo,
vinculados a conta “usudrio@discente.ufma.br”). Cada usudrio que utiliza a licenca CWS da UFMA tem
um espago de armazenamento na nuvem da MathWorks de 5 Gbytes.
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A utilizacao do MATLAB em smartphone Android

A licenga CWS permite a utilizacdo do MATLAB em computadores desktop/notebook/servidores,
da versdo do MATLAB Online e, também, da versdo do MATLAB para smartphones/tablets com sistema
operacional Android e iOS. Nesta se¢dao, mostra-se como instalar o MATLAB em smartphone com sistema
operacional Android.

Primeiramente, deve-se observar que o MATLAB pode ser instalado em qualquer smartphone
com sistema operacional Android 6.0 ou superior. A Figura 73 apresenta a configuracdao do smartphone que
serd utilizado neste tutorial para demonstrar a instalacdo e a utilizacdo do MATLAB. Neste caso, iremos utilizar

o smartphone Samsung Galaxy J5 (2017) (SM-J530G) com Android versdo 9 e processador ARM Cortex-A53.

17:31 QN= il 75%@ = QN =l 82%m
=} cPU-Z : b 4
DC DEVICE SYSTEM BATTERY DEVICE SYSTEM BATTERY
Android Version 9 Samsun
e ”E S Samsung Exynos Octa 7870
API Level 28 CAYIIVO 1,59GHz
5 PROCESSOR
Security Patch Level 2020-09-01
Cores 8
Bootloader J530GUBS8CTI2
) Architecture 8x ARM Cortex-A53 @ 1,59 GHz
Build ID PPR1.180610.011.J530GUBS8C
TI2 Revision rop4
Java VM ART 2.1.0 Process 14 nm
OpenGL ES 32 Clock Speed 546 MHz - 1,59 GHz
Kernel Architecture  armv8l CPUO 1586 MHz
Kernel Version 3.18.91-16642067 CPU1 1586 MHz
(J530GUBS8CTI2)
CPU2 1586 MHz
Root Access No
CPU3 1586 MHz
Google Play Services 21.02.14 (100306-352619232)
CPU 4 1482 MHz
System Uptime 8 days, 22:36:57
CPUS 1482 MHz
CPU 6 1482 MHz
CPU7 1482 MHz
GPU Vendor ARM
GPU Renderer Mali-T830
GPU Load 0%
(a) (b)

Figura 73. Smartphone Samsung Galaxy J5 (2017) (SM-J530G): (a) Android versdo 9 e (b) processador
ARM Cortex-A53
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Q= .. 86%1
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N
© Pay

WhatsApp Atual.05/03 08:16 O Samsung Pay

+ -
X

Calculadora

¢ = O

Harpa Crista  Telefone Mensagens  Play Store

Figura 74. Tela inicial do smartphone e o Play Store

A instalacdo do MATLAB sera feita por meio da loja Play Store da Google. Entdo, basta
abrir o aplicativo da Play Store tal como indicado na Figura 74.
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Em seguida, deve-se digitar o nome “matlab” no campo da pesquisa por aplicativos no
Play Store. Uma vez que o MATLAB tenha sido localizado, deve-se fazer o click no botdo “Instalar”
como indicado na Figura 75.

13:55 QN =l 85% M

& matlab , Q ¢

MATLAB Mobile

‘ The MathWorks, Inc.

37% i)

8 mil avaliagdes 4,8 MB Classificagao Liv

Ligue para MATLAB de seus dispositivos Android.

Vocé também pode gostarde... =

X [

Photomath MalMath:Resolve  Solucionadorde  Mgd

16 MB I passo a passo Matemdticada .. 95
3,8 MB 28 MB

Figura 75. Instalacdo do aplicativo MATLAB no smartphone Android.
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Uma vez que o aplicativo tenha sido baixado e instalado, pode-se pressionar o botao
“Abrir” para iniciar a execu¢cdao do MATLAB como indicado na Figura 76.

13:55 QN =l 85%m

& matlab Q \

MATLAB Mobile ®

‘ Instalado

3,7% ic] Mais de
8 mil Classificagdo 1mi
avaliagoes Livre ® Download

Ligue para MATLAB de seus dispositivos Android.

Vocé também pode gostarde... >

X= [l

Photomath MalMath:Resolve  Solucionadorde  M{
16 MB I passo a passo Matematicada .. g

- il

VX

Figura 76. Iniciando o aplicativo MATLAB.
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fazer o click no botdo “Continue”.
QNZ .l 85% 1

MATLAB Mobile
(]

»

Na primeira execu¢dao do aplicativo MATLAB, é necessario fazer o login na conta da

MathWorks previamente cadastrada. Uma vez que apareca a tela apresentada na Figura 77, deve-se

©

MATLAB Mobile connects to a MATLAB session

Welcome!

running on MathWorks Cloud.

Evaluate MATLAB® commands
Create, edit, and run files
Visualize data
Acquire data from device sensors and camera
Store files on MATLAB Drive

Figura 77. Tela de boas-vindas do MATLAB
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Em seguida, a tela de login deve aparecer para que o usudrio entre com o e-mail
institucional (aquele utilizado na criacdo da conta MathWorks) tal como indicado na Figura 78. Para
prosseguir, deve-se fazer o click no botdo “Next”.

QN = .l 84% @

&\ MathWorks:

EMAIL

usuario@discente.ufma.br

No account? Create one!
By signing in you agree to our privacy policy.

) br BR ve e
1234516871890
qiwjejrjtiyjugijolp
alsfdiflgihljik]l
*+ 2z x¢cvbnm @

#1 , @ PT(BR) .com Ir

Figura 78. Tela de login do MATLAB
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Apds, a tela apresentada na Figura 79 contém o campo para digitar a senha da conta
MathWorks. Uma vez que a senha tenha sido digitada, deve-se fazer o click no botao “Sign in”.

113:57 QN{= .0l 84% 1

&\ MathWorks:

€ usuario@discente.ufma.br

PASSWORD

Forgot Password?

Figura 79. Tela apresentando o campo da senha da conta MathWorks
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Em seguida, a conex3o com a nuvem da MathWorks é feita. E importante ressaltar que
os comandos e programas em MATLAB ndo sdo executados no smartphone, mas sim em servidores da
nuvem da MathWorks. Sendo assim, um smartphone bdsico (por exemplo, com 2 nucleos de
processadores, com 2 GB de memdria RAM, uns 50 MB de armazenamento de massa e conexdo 3G)
pode ser utilizado. A Figura 80 apresenta o processo de conexao com a nuvem da MathWorks.

QN{= a0l 84%m

Connecting to MathWorks
Cloud

CANCEL

Figura 80. O aplicativo MATLAB conectando com a nuvem da MathWorks
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A Figura 81 apresenta a tela de comando do MATLAB para smartphone.

QN= .l 84% |

9 N

@ & P @ & & -

T§2§3145)1617189)0

qiwjejrjtiyjugjijolp
allsfidiflaglhljlikl]!

*B8zIxliclivibinimpi &

1#1 ’ Portugués (BR) Ir

Figura 81. Tela do MATLAB em um smartphone Android
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Como exemplo ilustrativo de utilizacdo do MATLAB em smartphone, vamos executar a
funcdo bench(1) que testa o desempenho da plataforma para executar programas MATLAB. A Figura
82 apresenta o comando bench(1) digitado na janela de comando do MATLAB.

QN =l al 84% W

9 BN

>> bench(1)|

ABC Portugués (BR) Ir

Figura 82. Janela de comando do MATLAB e o comando bench(1).
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A execucdo do bench(1) tem o resultado apresentado na Figura 83. Selecione o icone
indicado pela seta vermelha para abrir a figura contendo o resultado do benchmark.

Q= .alal 78% m

9 N

>> bench(1)

ans =
Columns 1 through 3
0.5733 0.3230 0.5352
Columns 4 through 6

0.6052 0.8655 2.9040

MarR ./
Place the curs

S AfRAs5335nr

|
| c %%
‘ - Thic 57
[

>>

Figura 83. Resultado da execucdo do bench(1).
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A Figura 84 apresenta o resultado em diagrama de barras do benchmark.

20:03 Q= .l 78%8

Relative Speed
T

Windows 10, AMD Ryzen Threadripper(TM) 3970x @ 3.50 GHz

Debian 9(R), AMD Ryzen Threadripper 3970x @ 3.50 GHz

Windows 10, Intel Xeon(R) W-2133 @ 3.60 GHz

Windows 10, Intel Xeon CPU E5-1650 v3 @ 3.50 GHz

iMac, mac0S 10.15.3, Intel Core i9 @3.6 GHz

Windows 10, AMD Ryzen(TM) 7 1700 @ 3.00 GHz

Surface Pro 3, Windows(R) 10, Intel(R) Core i5-4300U @ 1.9 GHz

MacBook Pro, macOS 10.15.2, Intel Core i5 @ 2.6 GHz

;
fhismachine _ )
.

o 10 20 30 40 50 60

Figura 84. Resultado da execuc¢do de bench(1) e o comparativo com outras plataformas.
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Um outro exemplo de programa em MATLAB é apresentado na Figura 85. Este programa
consiste no cdlculo da funcdo seno de 0 a 2*mit e a sua plotagem é apresentada na Figura 86.

QN= .l 83%E

9 BN

>> x=0:0.1:2%pi;
>> y=sin(Xx);

>> plot(x,y);

>> title('Plot seno');

1 Plot seno

>>

N & P @ & & -
TR283045617189(40
giwjejrjtiyjugijolp
aflsjdifigihjljikil
*+ z x cvbnm®@a@

1#1 Portugués (BR) Ir

Figura 85. Exemplo de programa em MATLAB para calculo da fungdo seno.
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14:04

é

QN = allal 83% 0
Figures

SHOW DATA CURSOR

Figure 3: title('Plot seno’);

Plot seno
T ]
/ \
/
/
0.8

\
f
0.6

| \
0.4} /

-0.2
0.4
0.6

-0.8

Relative Speed
Hz
r4

1.9 GHz

Figura 86. Plotagem da funcdo seno.
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Para saber em qual plataforma de fato o programa em MATLAB estd sendo executado,
basta utilizar o comando system_dependent(‘getos’) como ilustrado na Figura 87.

QN{= .l 83%m

9 N

>> system dependent('getos')

'Linux 4.14.216-0414216-generic
#202101171339 SMP Sun Jan 17 13:56:04
UTC 2021 x86 64

>> |

® & & @ ¢ & -
1§2)3)4]5)6)7)8]9]o

qgiwjelrjtiyfjugijolp
aflsidifligihljikil

T HzIixlclvibinimp &

1#1 > Portugués (BR) . Ir

Figura 87. Execucdo do comando system_dependent(‘getos’)
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A utilizacao do MATLAB em tablet Android

A licenca CWS permite a utilizaggo do MATLAB em computadores
desktop/notebook/servidores, da versdao do MATLAB Online e, também, da versdo do MATLAB para
smartphones/tablets com sistema operacional Android e iOS. Nesta se¢do, mostra-se como instalar o
MATLAB em tablets com sistema operacional Android. Primeiramente, deve-se observar que o
MATLAB pode ser instalado em qualquer tablet com sistema operacional Android 6.0 ou superior.

% 62%14 20:48

Aplicativos

» ® @O

Hangouts Pesquisa Play Store
por voz

R
Smart Tutor Manual do Hancom
usuario Office...

?

Figura 88. Tela inicial do tablet e o Play Store
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A Figura 88 apresenta a tela inicial e o aplicativo “Play Store” que sera utilizado para
localizar, baixar e instalar o MATLAB no tablet.

Em seguida, deve-se digitar o nome “matlab” no campo da pesquisa por aplicativos no
Play Store. Uma vez que o MATLAB tenha sido localizado, deve-se pressionar o botdo “Instalar”

como indicado na Figura 89.

= 70%m 17:25

& matlab Q U
MATLAB Mobile
The MathWorks, Inc
3,7% Mais de 1 mi
lassificaca
8 mil avaliagdes 2,2 MB Onssiicagio Downloads
Livre ®

Ligue para MATLAB de seus dispositivos Android.

S
R0 %
duolingo .
MalMath:Resolver Mathway Xadrez - Jogar e Duolingo: Inglés, Colo|
passo a passo 24 MB Aprender Espanholemais!  deN
3,6 MB 20MB 17 MB 22N
Apps semelhantes =2
¥ 7
O [Ty
NTEX Eqiation JARY)

Editor

Figura 89. Play Store e aplicativo MATLAB localizado.
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Em seguida, deve-se apertar o botdo “Aceitar” para permitir que o MATLAB Mobile

possa utilizar a localiza¢do e arquivos no tablet tal como ilustrado na Figura 90.

MATLAB Mobile

precisa de acesso a

Q Localizagao

B3 Fotos/ midia/ arquivos

Google Play | G Pay ACEITAR

Figura 90. Autorizacdo para o MATLAB Mobile poder acessar localizacdo e arquivos no tablet.

Em seguida, deve-se pressionar o botdo “Abrir” para iniciar a execucao do MATLAB

Mobile como ilustrado na Figura 91.
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matlab

MATLAB Mobile ®
Mais de 1 mi

‘ Instalado
Downloads

3,7%
8 mil avaliagoe Classificagao Livre ®

Ligue para MATLAB de seus dispositivos Android.

duolingo

Duolingo: Inglés, Colol

Espanholemais!  deN
2,2 N

Vocé também pode gostar de...

MalMath:Resolver ~ Mathway Xadrez - Jogar e

passo a passo 24 MB Aprender

3,6 MB 20 MB 17 MB
Apps semelhantes >
‘-,-\- ’"" =
ENTEX Equation f (X)
Editor
Figura 91. Iniciando o aplicativo MATLAB.
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Ap0ds, deve-se pressionar o botdo “Accept” para aceitar a licenca do MATLAB Mobile
como indicado na Figura 92.

%= 69%H 17:26

MATLAB Mobile

The MathWorks, Inc.
Software App License Agreement

For MATLAB Mobile, Copyright 2016, The MathWorks, Inc.
IMPORTANT NOTICE

THIS AGREEMENT (THE "AGREEMENT") BETWEEN THE MATHWORKS, INC.
(“MATHWORKS") AND THE INDIVIDUAL GRANTED LICENSE RIGHTS
HEREUNDER ("YOU") GOVERNS YOUR USE OF THE SOFTWARE LICENSED
HEREUNDER AND ITS ASSQCIATED DOCUMENTATION (COLLECTIVELY, THE
"APPLICATION").

THE APPLICATION IS THE PROPERTY OF MATHWORKS AND YOUR RIGHTS ARE
LIMITED TO THOSE EXPRESSLY SET FORTH IN THIS AGREEMENT.

BY INSTALLING THE APPLICATION, YOU ACCEPT THE TERMS OF THIS
AGREEMENT. IF YOU ARE NOT WILLING TO DO SO, SELECT "CANCEL" AND THE
INSTALLATION WILL BE ABORTED.

1. LICENSE GRANT. Subject to any restrictions below, MathWorks hereby
grants You a license to install and use the Application on an Apple-branded
or Android product that you own or control, but only for the purpose of
remotely and legally accessing or using the MathWorks software made
available to the Application by MathWorks.

This license is personal, nonexclusive, nontransferable, and revocable. Your
use of the Application will require You to log-in to Your MathWorks account.
MathWorks may periedically perform technical verification of Your license
to ensure compliance with these terms.

2. LICENSE RESTRICTIONS. You shall not:
2.1. modify, adapt, translate, or create any derivative work of, the
Application or any part thereof, for any reason;
2.2, allow any third party to use the Application;
2.3. remotely access any other hardware or software via the Application,
except as permitted in Section 1;
2.4 disassemble, decompile, or reverse engineer the Application or any
portion thereof, or attempt to gain access to its method of operation or
source code;
2.5. reproduce the Application except for archival purposes or as may be
required in order to allow the Application to execute;
2.6. alter or remove any proprietary or other legal notices on or in copies of
the Application;
2.7. rent, lease, or loan the Application, use the Application for supporting
any other party’s use of the Application, time share the Application, or
provide service bureau or other similar service use;
2.8. sublicense, sell, or otherwise transfer Your rights in the Application to
any third party;
2.9. disclose, publish, republish, reproduce, or transmit the Application;
2.10.use the Application for any act which infringes copyright of the
Application including developing, producing, or testing software containing
a feature or functionality that is substantially similar in its expression to the

Cancel

Figura 92. Tela para aceitar a licenga do MATLAB Mobile.
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Na primeira execucdo do aplicativo MATLAB, é necessdrio fazer o login na conta da
MathWorks previamente cadastrada. Uma vez que apareca a tela apresentada na Figura 93, deve-se
fazer o click no botdo “Continue”.

% 69%H 17:26

MATLAB Mobile

"/

V4 ©)

» D

Welcome!

MATLAB Mobile connects to a MATLAB session running on
MathWorks Cloud or on your computer.

Evaluate MATLAB® commands
Create, edit and run files
Visualize data
Acquire data from device sensors

Store files on MATLAB Driv,

Figura 93. Tela de boas-vindas do MATLAB
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Logo apds, uma tela deve aparecer na qual tem dois botdes tal como ilustrado na Figura
94. Entdo, pressione o botdo “Connect to MathWorks Cloud”.

MATLAB Mobile-

Run MATLAB commands any time you have Internet access.

Connect to MathWorks Cloud

Access your data and programs when you are on the same network as your computer.

Connect to Your Computer

You can change the connection at any time from Settings.

Figura 94. Conectando com a MathWorks Cloud
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Em seguida, a tela de login deve aparecer para que o usudrio entre com o e-mail
institucional (aquele utilizado na criacdo da conta MathWorks) tal como indicado na Figura 95. Para

prosseguir, deve-se fazer o click no botdo “Next”.

4\ MathWorks:

EMAIL

denivaldo.lopes@ufma.br]

No account? Create onel
By signing in you agree to our privacy policy.

BR Brasil Bruno >

q w e r typgu I o p «a
alspdfREagRh R iBKkKEI Ir
B8zl xfHclvEbEnimf, T
el sym & @ . cHnfll <l

Figura 95. Tela de login do MATLAB Mobitle
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Apos, a tela apresentada na Figura 96 contém o campo para digitar a senha da conta
MathWorks. Uma vez que a senha tenha sido digitada, deve-se fazer o click no botdo “Sign in”.

% 69%m 17:29

4\ MathWorks:

& denivaldo.lopes@ufma.br

PASSWORD

...........

Forgot Password?

1/2 - ' " 3 : | ? . 1/2

ctrl ABC # Portugués ‘ ’

Figura 96. Tela apresentando o campo da senha da conta MathWorks
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Em seguida, a conexdo com a nuvem da MathWorks é feita. E importante ressaltar que
os comandos e programas em MATLAB ndo sdo executados no tablet, mas sim em servidores da
nuvem da MathWorks. Sendo assim, um tablet basico (por exemplo, com 2 nucleos de processadores,
com 2 GB de memdria RAM, uns 50 MB de armazenamento de massa e conexdao 3G) pode ser
utilizado. A Figura 97 apresenta o processo de conexao do MATLAB Mobile com a nuvem da
MathWorks.

Connecting to MathWorks Cloud

Figura 97. O aplicativo MATLAB Mobile conectando com a nuvem da MathWorks
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=> bench(1

A Figura 98 apresenta a tela de comando do MATLAB Mobile para tablet.

Figura 98. Tela do MATLAB Mobile em um tablet Android
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Como exemplo ilustrativo de utilizacdo do MATLAB em tablets, vamos executar a fungao
bench(1) que testa o desempenho da plataforma para executar programas MATLAB. A Figura 98
apresenta o comando bench(1) digitado na janela de comando do MATLAB. A Figura 99 apresenta o
resultado da execug¢dao do comando bench(1).

T 68%H 17:32

‘L Show Data Cursor -(: Ig

Relative Speed

Windows 10, AMD Ryzen Threadripper(TM) 3970x @ 3.50 GHz

Debian 9(R), AMD Ryzen Threadripper 3970x @ 3.50 GHz r 1

Windows 10, Intel Xeon(R) W-2133 @ 3.60 GHz r | 1

Windows 10, Intel Xeon CPU E5-1650 v3 @ 3.50 GHz F | 1

iMac, mac05 10.15.3, Intel Core i9 @3.6 GHz F ‘ q

Windows 10, AMD Ryzen(TM) 7 1700 @ 3.00 GHz r | b

Surface Pro 3, Windows(R) 10, Intel(R) Core i5-4300U @ 1.9 GHz | | q

MacBook Pro, macO5 10.15.2, Intel Core i5 @ 2.6 GHz

Figura 99. Resultado da execuc¢do de bench(1) e o comparativo com outras plataformas.

Um outro exemplo de programa em MATLAB é apresentado na Figura 100. Este
programa consiste no calculo da funcdo seno de 0 a 2*n. Para visualizar a plotagem da funcdo seno,
basta pressionar o icone indicado pela seta vermelha na Figura 13. Entdo, a plotagem da funcdo seno
deve aparecer tal como ilustrado na Figura 101.
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> x=0:0.1:2%p1i;

=> y=sin(x);

== plot(x,y);

== title('Plot seno'); /

==

Figura 100. Exemplo de programa em MATLAB para calculo da fungdo seno.
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1 Plot seno

0.6

0.4

0.2+

0.6+

0.8+

Figura 101. Plotagem da funcdo seno.
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Para saber em qual plataforma de fato o programa em MATLAB estd sendo executado,
basta utilizar o comando system_dependent(‘getos’) como ilustrado na Figura 102.

T 65%m 17:53

'Linux 4.14.216-0414216-generic #202101171339 SMP Sun Jan 17 13:56:04
UTC 2021 xB6_64'

e

Figura 102. Execucdo do comando system_dependent(‘getos’).
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MATLAB Drive: servigo de armazenamento na nuvem

A licenca CWS do MATLAB adquirida pela UFMA oferece o espa¢o de armazenamento de 5 GB

na nuvem do MATLAB Drive para cada usudrio, ou seja, cada conta MathWorks vinculada a licenca da UFMA

tem 5GB de armazenamento na nuvem.

O MATLAB Drive pode ser acessado via browser Web como o Google Chrome. O MATLAB Drive

pode ser acessado a partir do MATLAB standalone instalado em desktop/notebook/servidores. E, também, pode

ser acessado a partir do MATLAB Mobile instalado em smartphones e em tablets.

Primeiramente, iremos apresentar o acesso ao MATLAB Drive via browser Web. Em seguida,

apresentaremos o acesso ao MATLAB Drive via smartphone e via tablet. Em seguida, apresentamos como fazer
a configuracdo no MATLAB standalone instalado em desktops/notebooks/servidores para acessar o MATLAB

Drive.

7

=B
4\ UFMA Universidade Federaldo ' X +

“~ C {} @ mathworks.com/academia/tah-portal/ufma-univer.. @ ¢ » Q :

UFMA Universidade Federal do Maranhdo T

Get Software  Leam MATLAE  Teach with MATLAB  What's New

IVIATLLAD

UFMA Universidade Federal do Maranhao SIMULINK'

MATLAB and Simulink are

= used in 100,000+ companies from market leaders to startups
- referenced in 4 million+ research citations

Where will MATLAB and Simulink take you?

Get MATLAB and Simulink

See list of avsilable products

Desktop. Online. Mobile.

Free through your school's license.

Sign in fo get started

‘We will not sell or rent your personal contact

Figura 103. Site do MATLAB Access and Support for Everyone at UFMA Universidade Federal do Maranhao
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O acesso ao MATLAB Drive via browser Web é feito no site da MathWorks personalizado
para os usudrios da UFMA, localizado no link: https://www.mathworks.com/academia/tah-
portal/ufma-universidade-federal-do-maranhao-31545745.html. A Figura 103 apresenta o site
“MATLAB Access and Support for Everyone at UFMA Universidade Federal do Maranhdao”. Entdo,

pressione o botdo “Sign in to get started”.

Em seguida, ird aparecer uma nova aba para entrar com o endereco de e-mail institucional
tal como ilustrado na Figura 104. Depois, pressione o botdo “Next”.

. e
§ 4\ UFMA Universidade Federaldo® X 4k Mathworks Account Sign In X + / -

c @ mathworks.com/login?form_type=tah_portal&uri=https%3A%2F%2Fwww.mathworks.c.. o f E » :
g P p P

4 MathWorks

MathWorks Account

To download MATLAB, you must have a MathWorks Account created with your university email
address.

4\ MathWorks:

Email

usudrio@discente.ufma.br

No account? Create onel

By signing in you agree to our privacy policy

Next

Figura 104. Login com a entrada do e-mail institucional.

Depois, entre com a senha tal como apresentado na Figura 105 e pressione o botdo “Sign

n
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4. UFMA Universidade Federal do I X 4\ Mathworks Account Sign In x +
c O @ mathworks.com/login?form_type=tah_portal Buri=https¥%3A%2F%2Fwww.mathworks.com%2Fl.. o fr [l M e H

-

4\ MathiWorks:

MathWorks Account

To download MATLAB, you must have a MathWorks Account created with your university email address.

4\ MathWorks:

€= denivaldo lopes@ufma br

Password

Keep me signed in

Fargot Password?

'

Figura 105. Entrada da senha da conta MathWorks

Em seguida, click no link “My Account” tal como indicado na Figura 106.

e
i 4 UFMA Universidade Federal do ' X 4\ MathWaorks - License Center x +/

<« C 0 @ mathworks.com/licensecenter/total_headcount/09316-93009-15478-96403-158457s tid=tah_po_start T ﬂ » o

4\ MathWorks:

License Center

Licenses = Trals = Prereleases t, Contact support

o This license is already linked to your MathWorks Account.

HELPFUL RESOURCES
Install and Activate Software on a Computer
View this license in the License Center.

STEP1 Download the installer to the computer you want to Manage your accoygt information and your software in
activate. My Account.
Read up on installallon and activation for users or

troublesheoot issues on the support page

STEP 2 While connected to the Internet, run the installer to Use MATLAB Academy to learn the basics and get
download your product files and activate started.
l ACCESS MATLAB ON THE WEB
Download Installer % Use MATLAB Online
https://matlab.mathworks.com/?s_tid=tah_po_start -

Figura 106. Link para acesso ao “My Account”

Para acessar o “MATLAB Drive”, deve-se fazer um click no link MATLAB Drive tal como
indicado na Figura 107. Em seguida, uma janela do “MATLAB Drive” deve se abrir tal como ilustrada na
Figura 108.
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4\ UFMA Universidade Federal do X ‘ 4\ MathWorks - License Center x 4 My MathWaorks Account » +
c 0O @ mathworks.com/mwaccount?s_tid=tah_po_start ¥ » e H

4\ MathWorks

MathWorks Account

m My Software
License Label Option Use

User name -
40981745 MATLAB Parallel Total Academic § X =

Server Headcount

MATLAB Drive 40981746 MATLAB (Individual)  Total Academic § X =

MATLAB Online Headcount

My Courses

Service Requests (® Link an additional license

Bug Reports (® Geta trial

Online Services
Agreement

Already Have MATLAB ?

Access additional license
benefits to optimize your
MATLAB experience.

Figura 107. Link para acesso ao MATLAB Drive

=l g
4\ UFMA Universidade Federal do X | 4\ MathWorks - License Center ¥ 4\ MATLAB Drive * +
&« c 0O @ drive.matlab.com/files/ o » Q :

= MATLAB Drive

‘g‘ Upload ~ [l New Folder § Download »
& MATLAB Drive [7] MATLAE Drive
Name «  Size Date Modifie: Owned By: Me
* [ Examples 02/08/2020 08:32 PSS T ey
[ Published 28/07/2020 09:51
Created On: Wed Jul 29 2020
tl teste m 1KB 29/07/2020 11:524

Madified On: Sat Mar 06 2021

Figura 108. MATLAB Drive sendo acessado via browser Web.
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Para se fazer um upload de um arquivo ou de uma pasta do computador local para o
MATLAB Drive, pode-se pressionar o botdo ® upoac~ e escolher o arquivo que serd carregado no
MATLAB Drive. Outra maneira consiste em selecionar um arquivo ou pasta no Explore do computador
local e arrasta-lo para a drea do MATLAB Drive tal como indicado na Figura 109.

e -5 e e J
' 4\ UFMA Universidade Federal do X \ 4\ MathWorks - License Center X 4\ MATLAB Drive X 0
& C {} #& drivematlab.com/files/ w B 0 :
— MATLAB Drive aan
Files S
® Upioad ~ [l New Foider § Download » |
& MATLAB Drive [Z] MATLAB Drive
Name «  Size Date Modifie: Owned By: Me
» (3 Examples 02/08/2020 06:32 Access Type: Owner
[ Published 29/07/2020 09:51
) = oo, — Created On: Wed Jul 29 2020
£ testem 1KB " = ,29/07/2020 11:54
b ~ Modified On: Sat Mar 06 2021
a
~
e L d
|4 Copiar | ~
L4
N\

* Organizar por: Pasta ¥

"r.r Downloads Yj & Ncn‘w

£l Locais .

@ OneDrive [V %] testeParfor.m
4 Bibliotecas ‘

5| Documentos = = | 7 ‘

4 testeParfor.m Estado: 28 Compartilhado
MATLAB Code Data de modificag... 06/03/2021 00:46 ! ‘

Figura 109. Upload de um arquivo do computador local para o MATLAB Drive.
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F - - : - FET= )
4\ UFMA Universidade Federal do . X | 4\ MathWorks - License Center %X 4\ MATLAB Drive X + .
<« C Y & drivematlab.com/files/ + B » e :
MATLAB Drive Help  Denivaldo ~ 223

Files [#] Open in MATLAB Online  [@] View [Z View in NewTab & Download /# Rename [)Moveto [1Copyto Lk Delete g
Shared Content —- H
Name -~ | Size Date Modified Owned By
Deleted Files
* [71 Examples 02/08/2020 06:32 PM Me

\ [ Published 07/03/2021 02:49 PM e
#] teste.m 1KB 29/07/2020 11:54 AM e

‘% 5GB used

5 teste.m A Mostrar tudo x

Figura 110. Download de um arquivo do MATLAB Drive para o computador local.

O download de um arquivo pode ser feito, selecionando-se o arquivo e pressionando o botdo de
download & Download,

No MATLAB Drive é possivel invocar a execucdo do MATLAB Online, pressionando o
botdo Open in MATLAB Cnline  tal como indicado na Figura 110. Pode-se visualizar o contetdo de um
arquivo pressionando o botdo de visualizacdo 2/ V€W, No menu, também tem botdes para renomear,
mover, copiar e apagar arquivos.

Quando se seleciona uma pasta, observa-se que no menu superior do MATLAB Driver
aparece um botdao que permite fazer o compartilhamento de pastas com outros usuarios como
ilustrado na Figura 111.
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Files % Upload ~ M New Folder ®g Share ~ & Download # Rename [1Moveto [fJCopyte [ Delete «
Shared Content L a
Name -~ Size Date Modified Owned By
Deleted Files
* [ Examples (02/08/2020 06:32 PM Me
[3 MyExamples 07/03/2021 03:09 PM Me
[ Published 07/03/2021 02:49 PM Me
] teste.m 1KB 29/07/2020 11:54 AM Me
479.5 KB /5 GB used
£ testem ~ Mostrar tudo X

F L _J - : B = El-é‘
4\ UFMA Universidade Federal do | X 4\ MathWorks - License Center x <\ MATLAB Drive x + .
< C {t & drivematlab.com/files/ e » o
MATLAB Drive Help Denivaldo ~ s2s

Figura 111. Pasta selecionada “MyExamples” e aparece o botdo Share no menu.

O compartilhamento pode ser feito enviando um convite de compartilhamento para alguém.

Também, pode-se criar um link de compartilhamento para ser enviado por e-mail para o usuario com quem se

deseja compartilhar a pasta.

Utilizando-se o MATLAB Drive, um arquivo ou uma pasta pode ser acessado de maneira

uniforme em diferentes dispositivos como computadores/notebooks/servidores ou por meio do MATLAB Online

ou por meio de um smartphone ou de um tablet. Para tanto, basta estar utilizando a mesma conta MathWorks

nestes dispositivos.

Em um smartphone, o acesso ao MATLAB Drive é feito selecionando o botdo do menu como

indicado na Figura 112.
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Figura 112. Tela inicial do MATLAB Mobile.

Pressionando o botdo do Menu como indicado na Figura 112, o menu ira se expandir.
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@ Usuario
MathWorks Account

Files (

» Commands

@ Sensors
Q Examples
@ Settings

@ Help

Figura 113. Menu do MATLAB Mobile.

Os arquivos e as pastas do MATLAB Drive da conta MathWorks “usudrio” sdo apresentados na
Figura 114.

Q= il 74% &

+

MATLAB Drive

G Examples
02/08/2020 18:32

MyExamples
07/03/2021 15:17

07/03/2021 14:49

teste.m
29/07/2020 11:54 8B

.
3 Published

Figura 114. Pastas e arquivos do MATLAB Drive acessados via MATLAB Mobile.
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O MATLAB standalone instalado em um computador do tipo desktop/notebook/servidor

também pode acessar o MATLAB Drive por meio do MATLAB Drive Connector. Para tanto, basta
pressionar o botdo indicado na Figura 115. Caso o conector ja esteja instalado, entdo a conexdao com o
MATLAB Drive serd feita e as pastas e arquivos armazenados no MATLAB Drive serdo mostrados na

janela Current Folder. Caso o conector ndo esteja instalado, entdao o processo de download, instalagao
e configuracdo serd iniciado. Como exemplo, apresenta-se a instalagdo do MATLAB Driver Connector

no MATLAB instalado na plataforma Windows.
HOME PLOTS APPS a 4 5Bl e e (20 @] search Documentation fsl & Signln

L '{I’j T (5 FindFiles &

Oz, New Variable

NE

£ Open Variable > CODE | SIMULINK =~ ENVIROMMENT | RESOURCES

MNew ew Mew Open ] Compare Import Save
Seript Script * = Data Workspace [ Clear Workspace =
- - -
FILE VARIABLE
<= 5| al%8 | L » T » Users » Diopes ¥ Documents » MATLAB - R

Current Folder

Access MATLAB Drive files on this computer dow

[©

*

MName

MNew to MATLAB? See resources for Getting Started.
fr »>

Details

Workspace

@

MName

4 I

Value

Ready

Figura 115. Tela inicial do MATLAB instalado em um computador do tipo desktop/notebook/servidor.

No caso da instalagdo do MATLAB Drive Connector ainda nao tiver sido feita, entdo uma

janela tal como ilustrada na Figura 116 ird aparecer. Entdo, pressione o botado “Install”.

P

MATLAE Drive

S5

Learn more

Store, access, and manage your files from
anywhere using MATLAB Drive.

Click Install to set up MATLAB Drive &
MATLAB Drive Connector on this computer
and sync your files.

Close

Figura 116. Instalacdo do MATLAB Drive Connector.
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Durante o processo de download e instalagdao do MATLAB Drive Connector, uma janela
tal como apresentada na Figura 117 ira aparecer.

4 MATLAB Drive Connector Installer |£|_‘éj

Installing MATLAB Drive Connector

b

Figura 117. Estado de avang¢o do download e instalagdo do MATLAB Drive Connector.

Uma vez que o MATLAB Drive Connector esteja instalado, este pode ser configurado
clicando na barra de tarefas do Windows no canto direito inferior para abrir uma janela onde estdo
listados os programas em execugdo. Pressione o icone do MATLAB Drive Connector tal como indicado
na Figura 118.

MATLAE Drive Connector
All files up to date

-

B Drive Connector
. up to date
Personalizar...

216 ||

PT PN )
Bra@.a0 ,.mm

Figura 118. icone do MATLAB Drive Connector.
Em seguida, a janela de configuracdo do MATLAB Drive Connector ird aparecer. Entdo,
pressione o botdo “Next” como indicado na Figura 119.

4 Set Up MATLAE Drive Connector |£|_‘i:—hj

MATLAB Drive Connector

Welcome to MATLAB Drive Connector setup.

o

MATLAB Drive
IMATLAB Drive Connector s a utility that enables MATLAE Drive on

your desktop computer and resides in the system tray. It syncs your
files with a MATLAB Drive folder created on your computer during this

4‘1 setup and provides notifications about changes to your MATLAB
Drive. It also integrates MATLAB Drive with the MATLAB software
installed on your computer.

Click Next to continue.

Exit [ Next |

L

Figura 119. Tela de inicio da configuracdo do MATLAB Drive Connector
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Uma nova janela ird aparecer para entrar com o nome do usuario (digo, e-mail
institucional da UFMA, previamente cadastrado em uma conta da MathWorks) tal como indicado na
Figura 120. Entdo, pressione o botdo “Next”.

-
4 Set Up MATLAB Drive Connector el

4\ MathWorks:

Email

l usuario@discente.ufma.br

By signing in you agree to our privacy policy.

Figura 120. Tela de login do MATLAB Drive Connector

Em seguida, uma tela ird aparecer para entrar com a senha do usudrio da conta
MathWorks tal como ilustrado na Figura 121.

F
4 Set Up MATLAB Drive Connector =

4 MathWorks:

¢ usudrio@discente.ufma.br

Password

l srsmrrreren

Forgot Passward?

Figura 121. Tela para entrada da senha da conta Mathworks.
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Depois, deve-se escolher uma pasta local na qual o MATLAB Drive sera mapeado. A
Figura 122 ilustra a escolha de uma pasta local na qual o MATLAB Drive sera mapeado. Depois, basta

pressionar o botdo “Next”.
= | |

MATLAB Drive Connector - o -
Start Settings Finish

Configure MATLAB Drive

While MATLAB Drive Connector is running, your files will be synced to the folder you specify

o Set Up MATLAB Drive Connector

here.

& Folder Location: | C:\Users\Usuario\WATLAB Drive

| Choose Folder... |

| Back || Next |

| Exit |

Figura 122. Escolhendo a pasta local para mapear o MATLAB Drive.

4 Set Up MATLAE Drive Connector

MATLARB Drive Connector - T
Start Configure

Start MATLAB Drive Connector at system startup
Disabling this option requires manual startup of MATLAB Drive Connector

Help improve MATLAB Drive Connector
Improve MATLAB Drive Connector by sending user experience information to MathVorks.

Back || Next |

| Exit |

Figura 123. Finalizacdo da configuracdo do MATLAB Drive Connector
Para finalizar a instalagao do MATLAB Drive Connector, pode-se escolher por iniciar este

conector no momento apds a inicializagdo do Windows e, também, colaborar com a MathWorks
enviando informacdes de utilizagdo como ilustrado na Figura 123. Em seguida, deve-se pressionar o

botdo “Next”.
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Uma vez que o MATLAB Drive Connector esteja devidamente configurado, ird aparecer
uma janela tal como a Figura 124. Para terminar, basta pressionar o botdo “Finish”.

4 Set Up MATLAE Drive Connector = i&

MATLAB Drive Connector

1
Start Ceonfigure Settings

MATLAB Drive Folder
Folder Location:  C:\Users\Dlopes\MATLAB Drive Edit

MATLAB Drive Connector on the desktop
The application will start automatically. Edit

R — MATLAB Drive in MATLAB
H ol B @omassone s vour MATLAB Drive folder from MATLAB

Current Folder

| Exit | | Back | Finish |

Figura 124. Finalizagdo da instalagao do MATLAB Drive Connector

Uma vez que MATLAB Drive Connector esteja instalado, o acesso ao MATLAB Drive é

feito pressionando o botdo indicado na Figura 125.
T P

HOME PLOTS APPS (=2 arch Documentation 0 2 srln In
. . D El
L
! e O 1 [l Find Files
New =0 New Open [{Z] Compare VARMABLE CODE SIMULINK ENVIRONMENT RESOURCES
Seript Script * ~
- - - - - —
FILE .
<@ = (5 gl & & » MATLAB Drive » P
Current Folder [GMl Cormmand Window
Mame = Mew to MATLAB? See resources for Getting Started, X
MATLABDriveAppData fi 5>
Examples
MyExamples
Published
|| .MATLABEDriveTag
£ | desktop.ini
ﬂ teste.m
Details A
Workspace (O]
Mame ~ Value
4| 1 *
Ready

Figura 125. Acessando o MATLAB Drive por meio do MATLAB standalone.
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f =ANCE X

isar.. P |

Pesg

&)o@ User » MATLABDIve » -T4]

Arquive  Editar  Exibir  Ferramentas  Ajuda
EPSON Easy Photo Print ~ (Z) Photo Print

Organizar Incluir na biblioteca + Compartilhar com Mova pasta =~ 0 .@.
45r Favoritos * [ Nome : Data de modificag... Tipo Tamanho
B Area de Trabalho MATLABDriveAppData 07/03/2021 21:03 Pasta de arquivos
4 Downloads J Examples 07/03/2021 15:57 Pasta de arquivos
=l Locais . MyExamples 7/03/2021 1517 Pasta de arquivos
@ OneDrive . Published 7/03/2021 14:49 Pasta de arquivos
& MATLAB Drive MATLABEDriveTag 07/03/2021 15:57 Arquivo MATLAE... 1KB
£ desktop.ini 07/03/2021 15:57 Pardmetros de co... 1KB
45 Bibliotecas % testem 29/07/2020 11:54 MATLAE Code 1KB

4 3 Documentos
> =] Imagens

> GI'. Musicas

> B Videos

> Q@ Grupo doméstico

48 Computader

> 2 Disco Local (C:) .
a 7 itens Estado: 2B Compartilhado

Figura 126. MATLAB Drive disponivel no Explorer do Windows.

Uma vez que o MATLAB Drive Connector tenha sido instalado, um atalho para o
MATLAB Drive ird aparecer no Explore do Windows como apontado na Figura 126.

Universidade Federal do Maranhdo — UFMA
Cidade Universitaria Dom Delgado, Centro de Ciéncias Exatas e Tecnologia — CCET, Departamento de Engenharia Elétrica - DEEE
Av. dos Portugueses, N° 1966, CEP 65080-805 Sao Luis — MA, Telefone: (98) 3272 8220

108



WFM4 Universidade Federal do Maranhdao — UFMA
Centro de Ciéncias Exatas e Tecnologia — CCET
Departamento de Engenharia Elétrica — DEEE

Cursos online no MATLAB Academy

A licenga CWS do MATLAB adquirida pela UFMA oferece o acesso ao MATLAB Academy
que é uma plataforma de cursos online sobre MATLAB, Simulink e toolboxes. O acesso ao MATLAB

Academy é feito via browser Web.

[i .
4\ UFMA Universidade Federal do ' X -+

“ C {} & mathworks.com/academia/tah-portal/ufma-univer.. @ ¢ b S 0 :

UFMA Universidade Federal do Maranhdo B

Cet Software = Leam MATLAB  Teach with MATLAB = What's New

IVIATLAD

UFMA Universidade Federal do Maranhao SIMULINK'

MATLAB and Simulink are

« used in 100,000+ companies from market leaders to startups
- referenced in 4 million+ research citations

Where will MATLAB and Simulink take you?

Get MATLAB and Simulink

See list of avsilable products

Desktop. Online. Mobile.

Free through your school's license.

Sign in fo get started

‘We will not sell or rent your personal contact

Figura 127. Site do MATLAB Access and Support for Everyone at UFMA Universidade Federal do

Maranhao

Inicialmente, deve-se acessar o site da MathWorks personalizado para os usuarios da
UFMA, localizado no link: https://www.mathworks.com/academia/tah-portal/ufma-universidade-

federal-do-maranhao-31545745.html. A Figura 127 apresenta o site “MATLAB Access and Support for
Everyone at UFMA Universidade Federal do Maranhdo”. Entdo, pressione o botdo “Sign in to get

started”.

Em seguida, ird aparecer uma nova aba para entrar com o enderego de e-mail institucional

tal como ilustrado na Figura 128. Depois, pressione o botdo “Next”.
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. R
[4\ UFMA Universidade Federal do ' X 4h Mathworks Account Sign In x |+ , ﬁ

c 0O @ mathworks.com/login?form_type=tah_portal&uri=https%3A%2F%2Fwww.mathworks.c.. o 3¢ [ MW o H

4 MathWorks:

MathWorks Account

To download MATLAB, you must have a MathWorks Account created with your university email
address.

4\ MathWorks

Email

usudrio@discente.ufma.br |

No account? Create one!

By signing in you agree to our privacy policy

Figura 128. Login com a entrada do e-mail institucional.

Depois, entre com a senha tal como apresentado na Figura 129 e pressione o botao

ug: ”
Sign In”.
s
F 4\ UFMA Universidade Federal do | X 4\ Mathworks Account Sign In x +/
C Y & mathworks.com/login?form_type=tah_portal&uri=https%3A%2F%2Fwww.mathworks.com%2Fl.. o v [ W o : i

-

4 MathWorks:

MathWorks Account

To download MATLAB, you must have a MathWorks Account created with your university email address.

4\ MathWorks:

4 denivaldo. lopes@ufma.br

Password

Keep me signed in

Forgot Password?

;

Figura 129. Entrada da senha da conta MathWorks
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Figura 130. Link para acesso ao “MATLAB Academy”

Em seguida, click no link “MATLAB Academy” tal como indicado na Figura 130.

[ —— =)
' 4 UFMA Universidade Federal do | X 4 MathWorks - License Center x +
&« C {} & mathworks.com/licensecenter/total_headcount/09316-93009-15478-96403-158457s_tid=tah_po_start w B » o :

4\ MathWorks:

License Center

Licenses Trials  Prereleases

oy

%, Contact support

e This license is already linked to your MathWorks Account.

Install and Activate Scoftware on a Computer

STEP1 Download the installer to the computer you want to
activate.
STEP 2 While connected to the Internet, run the installer to

download your product files and activate

Download Installer

https://matlab.mathworks.com/?s_tid=tah_po_start

HELPFUL RESQURCES

View this license in the License Center.

Manage your account information and your software in
My Account.

ead up on installation and activation for users or
ubleshoot issues on the support page.

se MATLAB Academy to learn the basics and get
started

ACCESS MATLAB ON THE WEB

» Use MATLAB Online

"

A Figura 131 apresenta o site do MATLAB Academy e permite fazer os cursos online e

também obter os certificados.
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4\ UFMA Universidade Federal do ! X | 4\ MathWorks - License Center X 4\ MATLAB and Simulink Training X o

C O 8 matlabacademy.mathworks.com/?s_tid=tah_po_start w B W ° :

J\MathW()rks- Products  Solutions Academia Support Community Events @ EEE |
MATLAB and Simulink Training

Training Cverview  Find a Course = Get Certified  Training At Your Facility  More - » My Courses EA Contact Training

My Self-Paced Courses

Most Recent Activity MATLAB Onramp

1 2% Unlimited access
Resume

2 View/Share Certificate

Getting Started

MATLAB Onramp 2 View/Share Certificate
Get started quickly with the basics of MATLAB. £ Settings
| 2% Unlimited access
. Simulink Onram View/Share Cerfificate
Details and P 2
launch Get started quickly with the basics of Simulink. £ Settings

Unlimited access

Machine Learning Onramp R ViewiShare Certificate

Learn the basics of practical machine leaming metheds for classification problems. £ Settings

Launch

Unlimited access

Deep Learning Onramp R ViewiShare Certificate
Get started quickly using deep learning methods to perform image recognition. £ Settings

Launch

IIIE/

Unlimited access

testem ~ Mostrar tudo X

Figura 131. MATLAB Academy

A Figura 132 mostra um video do curso MATLAB Onramp. A Figura 133 mostra um video
do curso MATLAB Fundamentals.
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|
4\ UFMA Universidade Fede X ‘ 4 MathWorks - License Cer X 4\ MATLAB Onramp * o
&« C Y & matlabacademy.mathworks.com/R2020b/portal.htmiZcourse=ge... vr B MW =/ Q :
+ MY COURSES MATLAB Onrclmp (2% complete] Denivaldo Lopes & e
B 1.1 Course Overview NEXT

A MATLAB

MATLAB Commands
Importing and Visualizing Data

Projects

MEXT =

teste.m ~ Mostrar tudo x

4\ UFMA Universidade Federaldo | X ‘ 4\ MathWorks - License Center X 4\ MATLAB Fundamentals

& C {} @ matlabacademymathworks.com/R2020b/portal html?course=mibe#chapter=1&lesson=18section=1 +« B & = ° :
MY COURSES MATLAB Fundamentals 0% complere) DenivaidoLopes & @
B 1.1 Course Overview: {1/3) MATLAB Fundamentals Course Overview NexT
(S8R 3 10
A+ B

|| sameBdays [(1,0,1,1,1,1,0,1,0,0]

[4]9‘ L1l prob 0.6000
[els]

— . for k = 1:10
bdays = randi(365,1,20);
uniqueBdays = unique (bdays);
sameBdays (k) = numel (uniqueBdays) < 20;
prob = nnz(sameBdays) /k

end
Is th ¢ le? -
s the temperature comfortable: | temp -5 Ignore Delete Replace
| 3 3
Han 26
= 3

comfort = temp < 15 & temp > -20 S
2
—

> 027 106

NEXT =

Figura 133. MATLAB Academy: MATLAB Fundamentals
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Dentre os cursos oferecidos no MATLAB Academy, destacamos os seguintes:

e MATLAB Onramp;

e Simulink Onramp;

e Machine Learning Onramp;

e Deep Learning Onramp;

e Reinforcement Learning Onramp;

e Image Processing Onramp;

e Signal Processing Onramp;

e Stateflow Onramp;

e Control Design Onramp with Simulink;

e MATLAB Fundamentals;

e MATLAB for Data Processing and Visualization;

e MATLAB Programming Techniques;

e Image Processing with MATLAB;

e Machine Learning with MATLAB;

e Deep Learning with MATLAB;

e Introduction to Symbolic Math with MATLAB;

e Solving Nonlinear Equations with MATLAB;

e Solving Ordinary Differential Equations with MATLAB;
e Introduction to Linear Algebra with MATLAB;

e Introduction to Statistical Methods with MATLAB.

E importante ressaltar que estes cursos on-line possuem também certificacdo por parte
da MathWorks. Contudo, a certificacdo dos cursos on-line do MATLAB Academy ndo deve ser
confundida com o MathWorks Certification Program. Alguém que se submete ao processo de
certificacdo (i.e. exame) do MathWorks Certification Program pode obter o status de Certified MATLAB
Associate e Certified MATLAB Professional. Para mais informagdes sobre o MathWorks Certification
Program, deve-se acessar o site MATLAB and Simulink  Training no link
https://www.mathworks.com/services/training/certification.html?s tid=gn trg cer.

OBS: Comentdrios ou correcoes sobre este documento podem ser enviados para
denivaldo.lopes@ufma.br. Favor, coloqgue no campo do assunto o seguinte texto

“[Comentarios/correcdo tutorial instalagdo MATLAB]”.

Universidade Federal do Maranhdao — UFMA
Cidade Universitaria Dom Delgado, Centro de Ciéncias Exatas e Tecnologia — CCET, Departamento de Engenharia Elétrica - DEEE
Av. dos Portugueses, N° 1966, CEP 65080-805 Sao Luis — MA, Telefone: (98) 3272 8220

114


https://www.mathworks.com/services/training/certification.html?s_tid=gn_trg_cer
mailto:denivaldo.lopes@ufma.br

WFM4 Universidade Federal do Maranhdao — UFMA
.| Centro de Ciéncias Exatas e Tecnologia — CCET
&/ Departamento de Engenharia Elétrica — DEEE

6@“”

GNU Free Documentation License

Version 1.3, 3 November 2008

Copyright (C) 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc.
<https://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other
functional and useful document "free" in the sense of freedom: to
assure everyone the effective freedom to copy and redistribute it,
with or without modifying it, either commercially or noncommercially.
Secondarily, this License preserves for the author and publisher a way
to get credit for their work, while not being considered responsible
for modifications made by others.

This License is a kind of "copyleft", which means that derivative
works of the document must themselves be free in the same sense. It
complements the GNU General Public License, which is a copyleft
license designed for free software.

We have designed this License in order to use it for manuals for free
software, because free software needs free documentation: a free
program should come with manuals providing the same freedoms that the
software does. But this License is not limited to software manuals;
it can be used for any textual work, regardless of subject matter or
whether it is published as a printed book. We recommend this License
principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that
contains a notice placed by the copyright holder saying it can be
distributed under the terms of this License. Such a notice grants a
world-wide, royalty-free license, unlimited in duration, to use that
work under the conditions stated herein. The "Document", below,
refers to any such manual or work. Any member of the public is a
licensee, and is addressed as "you". You accept the license if you
copy, modify or distribute the work in a way requiring permission
under copyright law.

A "Modified Version" of the Document means any work containing the
Document or a portion of it, either copied verbatim, or with
modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of
the Document that deals exclusively with the relationship of the
publishers or authors of the Document to the Document's overall
subject (or to related matters) and contains nothing that could fall
directly within that overall subject. (Thus, if the Document is in
part a textbook of mathematics, a Secondary Section may not explain
any mathematics.) The relationship could be a matter of historical
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connection with the subject or with related matters, or of legal,
commercial, philosophical, ethical or political position regarding
them.

The "Invariant Sections" are certain Secondary Sections whose titles
are designated, as being those of Invariant Sections, in the notice
that says that the Document is released under this License. If a
section does not fit the above definition of Secondary then it is not
allowed to be designated as Invariant. The Document may contain zero
Invariant Sections. If the Document does not identify any Invariant
Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed,
as Front-Cover Texts or Back-Cover Texts, in the notice that says that
the Document is released under this License. A Front-Cover Text may
be at most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the
general public, that is suitable for revising the document
straightforwardly with generic text editors or (for images composed of
pixels) generic paint programs or (for drawings) some widely available
drawing editor, and that is suitable for input to text formatters or
for automatic translation to a variety of formats suitable for input
to text formatters. A copy made in an otherwise Transparent file
format whose markup, or absence of markup, has been arranged to thwart
or discourage subsequent modification by readers is not Transparent.
An image format is not Transparent if used for any substantial amount
of text. A copy that is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain
ASCII without markup, Texinfo input format, LaTeX input format, SGML
or XML using a publicly available DTD, and standard-conforming simple
HTML, PostScript or PDF designed for human modification. Examples of
transparent image formats include PNG, XCF and JPG. Opaque formats
include proprietary formats that can be read and edited only by
proprietary word processors, SGML or XML for which the DTD and/or
processing tools are not generally available, and the
machine-generated HTML, PostScript or PDF produced by some word
processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself,
plus such following pages as are needed to hold, legibly, the material
this License requires to appear in the title page. For works in
formats which do not have any title page as such, "Title Page" means
the text near the most prominent appearance of the work's title,
preceding the beginning of the body of the text.

The "publisher" means any person or entity that distributes copies of
the Document to the public.

A section "Entitled XYZ" means a named subunit of the Document whose
title either is precisely XYZ or contains XYZ in parentheses following

text that translates XYZ in another language. (Here XYZ stands for a
specific section name mentioned below, such as "Acknowledgements",
"Dedications", "Endorsements", or "History".) To "Preserve the Title"

of such a section when you modify the Document means that it remains a
section "Entitled XYZ" according to this definition.
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The Document may include Warranty Disclaimers next to the notice which
states that this License applies to the Document. These Warranty
Disclaimers are considered to be included by reference in this
License, but only as regards disclaiming warranties: any other
implication that these Warranty Disclaimers may have is void and has
no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either
commercially or noncommercially, provided that this License, the
copyright notices, and the license notice saying this License applies
to the Document are reproduced in all copies, and that you add no
other conditions whatsoever to those of this License. You may not use
technical measures to obstruct or control the reading or further
copying of the copies you make or distribute. However, you may accept
compensation in exchange for copies. If you distribute a large enough
number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and
you may publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have
printed covers) of the Document, numbering more than 100, and the
Document's license notice requires Cover Texts, you must enclose the
copies in covers that carry, clearly and legibly, all these Cover
Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on
the back cover. Both covers must also clearly and legibly identify
you as the publisher of these copies. The front cover must present
the full title with all words of the title equally prominent and
visible. You may add other material on the covers in addition.
Copying with changes limited to the covers, as long as they preserve
the title of the Document and satisfy these conditions, can be treated
as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit
legibly, you should put the first ones listed (as many as fit
reasonably) on the actual cover, and continue the rest onto adjacent

pages.

If you publish or distribute Opaque copies of the Document numbering
more than 100, you must either include a machine-readable Transparent
copy along with each Opaque copy, or state in or with each Opaque copy
a computer-network location from which the general network-using
public has access to download using public-standard network protocols
a complete Transparent copy of the Document, free of added material.
If you use the latter option, you must take reasonably prudent steps,
when you begin distribution of Opaque copies in quantity, to ensure
that this Transparent copy will remain thus accessible at the stated
location until at least one year after the last time you distribute an
Opaque copy (directly or through your agents or retailers) of that
edition to the public.

It is requested, but not required, that you contact the authors of the
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Document well before redistributing any large number of copies, to
give them a chance to provide you with an updated version of the
Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under
the conditions of sections 2 and 3 above, provided that you release
the Modified Version under precisely this License, with the Modified
Version filling the role of the Document, thus licensing distribution
and modification of the Modified Version to whoever possesses a copy
of it. 1In addition, you must do these things in the Modified Version:

A. Use in the Title Page (and on the covers, if any) a title distinct
from that of the Document, and from those of previous versions
(which should, if there were any, be listed in the History section
of the Document). You may use the same title as a previous version
if the original publisher of that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities
responsible for authorship of the modifications in the Modified
Version, together with at least five of the principal authors of the
Document (all of its principal authors, if it has fewer than five),
unless they release you from this requirement.

C. State on the Title page the name of the publisher of the
Modified Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications
adjacent to the other copyright notices.

F. Include, immediately after the copyright notices, a license notice
giving the public permission to use the Modified Version under the
terms of this License, in the form shown in the Addendum below.

G. Preserve in that license notice the full lists of Invariant Sections
and required Cover Texts given in the Document's license notice.

H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add
to it an item stating at least the title, year, new authors, and
publisher of the Modified Version as given on the Title Page. If
there is no section Entitled "History" in the Document, create one
stating the title, year, authors, and publisher of the Document as
given on its Title Page, then add an item describing the Modified
Version as stated in the previous sentence.

J. Preserve the network location, if any, given in the Document for
public access to a Transparent copy of the Document, and likewise
the network locations given in the Document for previous versions
it was based on. These may be placed in the "History" section.

You may omit a network location for a work that was published at
least four years before the Document itself, or if the original
publisher of the version it refers to gives permission.

K. For any section Entitled "Acknowledgements" or "Dedications",
Preserve the Title of the section, and preserve in the section all
the substance and tone of each of the contributor acknowledgements
and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document,

unaltered in their text and in their titles. Section numbers
or the equivalent are not considered part of the section titles.
M. Delete any section Entitled "Endorsements". Such a section

may not be included in the Modified Version.
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N. Do not retitle any existing section to be Entitled "Endorsements"
or to conflict in title with any Invariant Section.
O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or
appendices that qualify as Secondary Sections and contain no material
copied from the Document, you may at your option designate some or all
of these sections as invariant. To do this, add their titles to the
list of Invariant Sections in the Modified Version's license notice.
These titles must be distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains
nothing but endorsements of your Modified Version by wvarious
parties—-—-for example, statements of peer review or that the text has
been approved by an organization as the authoritative definition of a
standard.

You may add a passage of up to five words as a Front-Cover Text, and a
passage of up to 25 words as a Back-Cover Text, to the end of the list
of Cover Texts in the Modified Version. Only one passage of
Front-Cover Text and one of Back-Cover Text may be added by (or
through arrangements made by) any one entity. If the Document already
includes a cover text for the same cover, previously added by you or
by arrangement made by the same entity you are acting on behalf of,
you may not add another; but you may replace the old one, on explicit
permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License
give permission to use their names for publicity for or to assert or
imply endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified
versions, provided that you include in the combination all of the
Invariant Sections of all of the original documents, unmodified, and
list them all as Invariant Sections of your combined work in its
license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and
multiple identical Invariant Sections may be replaced with a single
copy. If there are multiple Invariant Sections with the same name but
different contents, make the title of each such section unique by
adding at the end of it, in parentheses, the name of the original
author or publisher of that section if known, or else a unique number.
Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History"
in the various original documents, forming one section Entitled
"History"; likewise combine any sections Entitled "Acknowledgements",
and any sections Entitled "Dedications". You must delete all sections
Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS
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You may make a collection consisting of the Document and other
documents released under this License, and replace the individual
copies of this License in the various documents with a single copy
that is included in the collection, provided that you follow the rules
of this License for verbatim copying of each of the documents in all
other respects.

You may extract a single document from such a collection, and
distribute it individually under this License, provided you insert a
copy of this License into the extracted document, and follow this
License in all other respects regarding verbatim copying of that
document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate
and independent documents or works, in or on a volume of a storage or
distribution medium, is called an "aggregate" if the copyright
resulting from the compilation is not used to limit the legal rights
of the compilation's users beyond what the individual works permit.
When the Document is included in an aggregate, this License does not
apply to the other works in the aggregate which are not themselves
derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these
copies of the Document, then if the Document is less than one half of
the entire aggregate, the Document's Cover Texts may be placed on
covers that bracket the Document within the aggregate, or the
electronic equivalent of covers if the Document is in electronic form.
Otherwise they must appear on printed covers that bracket the whole
aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may
distribute translations of the Document under the terms of section 4.
Replacing Invariant Sections with translations requires special
permission from their copyright holders, but you may include
translations of some or all Invariant Sections in addition to the
original versions of these Invariant Sections. You may include a
translation of this License, and all the license notices in the
Document, and any Warranty Disclaimers, provided that you also include
the original English version of this License and the original versions
of those notices and disclaimers. 1In case of a disagreement between
the translation and the original version of this License or a notice
or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements",
"Dedications", or "History", the requirement (section 4) to Preserve
its Title (section 1) will typically require changing the actual
title.

9. TERMINATION
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You may not copy, modify, sublicense, or distribute the Document
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense, or distribute it is wvoid, and
will automatically terminate your rights under this License.

However, if you cease all violation of this License, then your license
from a particular copyright holder is reinstated (a) provisionally,
unless and until the copyright holder explicitly and finally
terminates your license, and (b) permanently, if the copyright holder
fails to notify you of the violation by some reasonable means prior to
60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License. If your rights have been terminated and not permanently
reinstated, receipt of a copy of some or all of the same material does
not give you any rights to use it.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the

GNU Free Documentation License from time to time. Such new versions
will be similar in spirit to the present version, but may differ in
detail to address new problems or concerns. See

https://www.gnu.org/licenses/.

Each version of the License is given a distinguishing version number.
If the Document specifies that a particular numbered version of this
License "or any later version" applies to it, you have the option of
following the terms and conditions either of that specified version or
of any later version that has been published (not as a draft) by the

Free Software Foundation. If the Document does not specify a version
number of this License, you may choose any version ever published (not
as a draft) by the Free Software Foundation. If the Document

specifies that a proxy can decide which future versions of this
License can be used, that proxy's public statement of acceptance of a
version permanently authorizes you to choose that version for the
Document.

11. RELICENSING

"Massive Multiauthor Collaboration Site" (or "MMC Site") means any
World Wide Web server that publishes copyrightable works and also
provides prominent facilities for anybody to edit those works. A
public wiki that anybody can edit is an example of such a server. A
"Massive Multiauthor Collaboration" (or "MMC") contained in the site
means any set of copyrightable works thus published on the MMC site.

"CC-BY-SA" means the Creative Commons Attribution-Share Alike 3.0
license published by Creative Commons Corporation, a not-for-profit
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corporation with a principal place of business in San Francisco,
California, as well as future copyleft versions of that license
published by that same organization.

"Incorporate" means to publish or republish a Document, in whole or in
part, as part of another Document.

An MMC is "eligible for relicensing" if it is licensed under this
License, and if all works that were first published under this License
somewhere other than this MMC, and subsequently incorporated in whole or
in part into the MMC, (1) had no cover texts or invariant sections, and
(2) were thus incorporated prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site
under CC-BY-SA on the same site at any time before August 1, 2009,
provided the MMC is eligible for relicensing.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of
the License in the document and put the following copyright and
license notices just after the title page:

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.3

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled "GNU

Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts,
replace the "with...Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other
combination of the three, merge those two alternatives to suit the
situation.

If your document contains nontrivial examples of program code, we
recommend releasing these examples in parallel under your choice of
free software license, such as the GNU General Public License,

to permit their use in free software.
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