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MATLAB and Simulink

• MATLAB

– Engineering tool and interactive 
environment for scientific and technical 
computations

– built-in functions – calculations, graphics

– Graphical user interface (GUI, APPS)

– Open system

• Simulink

– MATLAB extension 

– Model, simulate and analyze your dynamic 
systems

– Block diagrams

– Model Based Design platform

• Toolboxes

Control systems, robotics

Deep learning, neural networks, fuzzy

Image processing, computer vision

Machine learning, statistic, optimization

Measurement and testing

Signal processing and communications

Computational biology

Financial and data analytics

Standalone applications

Physical modeling

Event-driven systems

Code generation (RT and embedded)
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Data Analysis Workflow

Reporting and 
Documentation

Outputs for Design

Deployment

ShareExplore & Discover

Data Analysis 
& Modeling

Algorithm 
Development

Application 
Development

Files

Software

Hardware

Access

Code & Applications

Automate
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MATLAB Live Editor

• Scripts that combine code and outputs in an executable notebook

– Code, outputs

– Title, headings, formatted text

– Equations, images, hyperlinks

– Publish as HTML, PDF, Latex, Word

• Symbolic math

– Formatted equations

• Interactive

– Lectures

– Presentations

• Live editor webinar

– http://www.humusoft.cz/events/www-seminars/
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Demo – Fuel Economy Analysis

• Historical fuel economy data

• Various cars

– built from year 2000 up to 2012

• Data import

• Visualization

– All cars

– Grouped visualizations

• Curve fitting

• Model visualization

– All cars

– Grouped Visualizations
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Graphical user interfaces in MATLAB

• Point-and-click control of analysis with GUI front end

• Algorithm ''runs in background''

• Creating a MATLAB App

– App Designer

– GUIDE 

– Programmatically 

• From GUIDE to App Designer

– GUIDE to App Designer Migration Tool for MATLAB

• Difference between GUIDE and App Designer

– Comparing GUIDE and App Designer

• App Designer recommended for new applications
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GUI building – Design view

• Canvas

• Component library

– button, slider, check box

– Edit field (text), text area, list box, ...

• Menu and toolbars

• Predefined dialog boxes – file, color

• Grid layout

• Customize components 

– size

– color

– default values

• Keyboard Shortcuts
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Object-Oriented Programming

x = 12

while (x < 100)

x = x+1

if (x == 23)

disp('Hello')

end

end

Code

Data

x = 12

while (x < 100)

x = x+1

if (x == 23)

disp('Hello')

end

end

Assignment

Loop condition

Increment

Action condition

Action

End

End

Algorithm
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Object-Oriented Programming

Algorithm

Data

function

script

command line

value

variable

data container

Level of Abstraction 

Complexity
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Object-Oriented Programming

Algorithm

Data

function

script

command line

value

variable

data container

Level of Abstraction 
Class

properties

methods
Complexity
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Object-Oriented Programming

• Class

– Object group with similar properties 

– Defines behavior of objects

– filename class_name.m

• Object

– instance of class

– specific values for properties

– object = class_name

• Class includes:

– Data ... properties

– Algorithm... methods

• Access control – attributes

classdef class_name

properties

variables;

end

methods

function f1

commands;

end

function f2

commands;

end

end

end
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GUI building – Code view

• App programming

• Code View

– OOP – App is class

– Graphical components – properties

– Callbacks – methods

– Other functions

• Code Browser

– Properties and methods list

• Data sharing

– Properties

• Special methods

– Startup, CloseRequest
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MATLAB Programs Can be Shared With Anyone

Share With Other MATLAB Users Share With People Who do Not Have MATLAB
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Share with MATLAB Users

• Package an App

• Package Entire Toolboxes

• Directly share MATLAB files

MATLAB

Apps

.mltbx

Custom
Toolbox

Files
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App Packaging

• Package your app as single installation file

• Workflow

1. Create app

2. Package app

3. Select main file

4. Files included through analysis

5. Describe your app

• Easy distribution

• Installation into the apps gallery

• Automatically includes all necessary files

• Documents required products
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MATLAB Programs Can be Shared With Anyone

Share With Other MATLAB Users Share With People Who do Not Have MATLAB
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Share with People Who Do Not Have MATLAB

C/C++
Excel
Add-in

JavaHadoop .NET

MATLAB
Compiler

MATLAB
Production

Server

Standalone
Application

MATLAB
Compiler SDK

Python

Share Applications Built 
Completely in MATLAB

Integrate MATLAB Programs 
With Your Own Software
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Share Applications Built Completely in MATLAB

• MATLAB programs as standalone executables

– Users don’t need MATLAB license

• Royalty-free distribution

– Creator needs only MATLAB Compiler

• MATLAB Compiler encrypts your MATLAB code

• MATLAB Runtime

– free to download – MathWorks website

– can be added to application

• Interactively

– App – Application Compiler

• Programmatically

– Command line – mcc 
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Share Applications Built Completely in MATLAB

Application Author

End User

1

2

MATLAB

Excel
Add-in

Hadoop
Standalone
Application

Toolboxes

MATLAB Compiler

MATLAB
Runtime3
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Integrate MATLAB Programs With Your Own Software

1

2

MATLAB

Toolboxes

MATLAB
Runtime

Application Author

Software Developer

43

Application author and software 
developer might be the same person

C/C++

Java

.NET
MATLAB

Production
Server

Python

MATLAB Compiler SDK
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Small web apps

• Web App Compiler

• Apps to web apps transformation

– Only apps created via App Designer

– Not all input functions supported

• Integrated WebAppServer

• MATLAB Runtime

• Security limitations/recommendations

– Restrict network access

– Server software only on dedicated hardware

– Data or code injection – eval and disk operation usage

• Maximum number of sessions is limited to 32

• Licensed users who can upload and run web apps is limited to 10
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Using MATLAB with Excel

• Passing data between MATLAB and Excel

– MATLAB

– table, timetable, tall

– readtable, writetable

• Accessing MATLAB from an Excel spreadsheet

– MATLAB

– Spreadsheet Link (for Microsoft Excel)

• Deploying MATLAB as an Excel add-in

– MATLAB

– MATLAB Compiler
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Excel add-in

• Sharing with Excel users

– analysis 

– graphical outputs

• Library Compiler

– Excel Add-in

• Output

– Add-ins

– Macros

• Workflow

1. Create function

2. Package with Library Compiler

3. Deploy to user/Excel

4. Create Macro
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Resources

• Web pages

– www.humusoft.cz

– www.mathworks.com

• MATLAB Central

– Community for MATLAB and Simulink users

– www.mathworks.com/matlabcentral/

• Social networks

– Public Facebook group – MATLAB a Simulink (SK CZ)

– www.facebook.com/groups/matlab4students/

– Facebook 

– www.facebook.com/humusoft

http://www.humusoft.cz/index.php?lang=cz
http://www.mathworks.com/
http://www.mathworks.com/matlabcentral/
https://www.facebook.com/groups/matlab4students/
http://www.facebook.com/humusoft
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Resources

• Webinars

– Free on-line seminars (EN, CZ, SK), access to recorded webinars

– www.humusoft.cz/wwwseminare

• Workshops

– Practical introduction to MATLAB & Simulink

– www.humusoft.cz/workshop/

• Training

– MATLAB, Simulink, dSPACE, COMSOL Multiphysics

– www.humusoft.cz/skoleni

• MATLAB Trial

– MATLAB for testing, time restricted – 30 days

– request at info@humusoft.cz

http://www.humusoft.cz/wwwseminare/index.php?lang=cz&p1=4
http://www.humusoft.cz/workshop/
http://www.humusoft.cz/skoleni/index.php?lang=cz&p1=2
mailto:info@humusoft.cz
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Agenda

▪ Version control

▪ Testing

▪ Deploying to Production
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Source control (version control)
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Source control

▪ MATLAB supports

– Subversion (SVN)

– GIT
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Automated Testing
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Why use Automated Testing?

▪ Improve quality

▪ Understand and document code

▪ Reduce and not introduce risk

▪ Catch bugs early and often

Four Phase Test
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Authoring Tests

▪ Script, function, and class 

based tests

▪ Setup and teardown for four 

phase testing

▪ Rich qualifications and 

diagnostics

▪ Parameterization to build 

combinations of inputs
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Testing Infrastructure

▪ Run suites of tests from 

many files, directories, 

and packages

▪ Select tests based on 

tags or parameters

▪ Shared fixtures (e.g. path 

management, temporary 

folders)
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Test Outputs

▪ Coverage report
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Test Outputs

▪ Test results report



11

Continuous Integration

▪ Runs tests after code 

changes to track 

development progress

▪ Support for TAP, jUnit XML
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MATLAB code deployment
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MATLAB Programs Can be Shared With Anyone

Share With Other MATLAB Users Share With People Who do Not Have MATLAB
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Share with People Who Do Not Have MATLAB

C/C++
Excel
Add-in JavaHadoop .NET

MATLAB

Compiler

MATLAB
Production

Server

Standalone
Application

MATLAB

Compiler SDK

Python

Share Applications Built 

Completely in MATLAB

Integrate MATLAB Programs 

With Your Own Software

• Royalty-free Sharing

• IP Protection via Encryption
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Application Author

End User

1

2

Share Applications Built Completely in MATLAB

MATLAB

Excel
Add-in Hadoop

Standalone
Application

Toolboxes

MATLAB Compiler

MATLAB

Runtime
3
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Scale Up with MATLAB Production Server

Most efficient path for creating enterprise applications

Deploy MATLAB programs into production

– Manage multiple MATLAB programs and versions

– Hot Deployment: Update programs without server restarts

– Reliably service concurrent requests

Integrate with web, database, and application servers

MATLAB Production Server(s)

Web Server(s)
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MATLAB Production Server
Enterprise Class Framework For Running Packaged MATLAB Programs

▪ Server software

– Manages packaged MATLAB 

programs and worker pool

▪ MATLAB Runtime libraries

– Single server can use runtimes 

from different releases

▪ RESTful JSON interface and 

lightweight client library (C/C++, .NET, 

Python, and Java)

MATLAB Production Server

MATLAB

Runtime

Request Broker 

& 

Program 

Manager
Enterprise

Application
RESTful 

JSON

Enterprise

Application

MPS Client

Library
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Example - Integrating with IT systems

Web

Server

Application

Server

Database Server

Pricing

Risk

Analytics

Portfolio

Optimization

MATLAB Production Server

MATLAB
Compiler SDK

Web 

Applications

Desktop 

Applications

Excel
Add-in

MATLAB Parallel Server

Headnode
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Developing code for MPS

▪ Test server

▪ Possible to debug if using test server

▪ Code needs to be prepared to work under MPS

– Functionality to be able to reproduce issues
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Deploying CTF components with Compiler
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Test server
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