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Today Focus

Object-Oriented Programming

- Unit Test Framework
Programming

Source Control Integration

Programming Interfaces
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What is a program?
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What is a program?

x =12
while (x < 100)
x = x+1
if (x == 23)
disp('Hello')
end
end

Code
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/
N

X 100

X 23
'Hello'

Assignment
Looping Test
Increment
Test to Act
Take Action
End
End
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Range of Programming Techniques

variable

structure

(propertie’

class
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Classes and Objects

Properties

*FirstName
* LastName
*BirthDate
* Address
eContacts

MATLAB EXPO 2014

Properties

eFirstName = Paolo
e LastName Fabbri
*BirthDate

* Address

eContacts

Properties

eFirstName = Davide
* LastName Ferraro
*BirthDate

* Address

eContacts
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Object-Oriented Programming Basics

properties :
, Properties
encapsulate object data L
* LastName
*BirthDate
methods *Address

eContacts

implement the object behavior

events and listeners

implement objects communication Employee
Properties
inerithance *Salary
. - *Group
allows composition and reusability Manager
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ﬁl Object-Oriented Programming with MATLAB

4\ MATLAB R2013a

proper ties SHORTCUTS PUBLISH
. ind Fi nse i - - b .
encapsulate object data Cp 3 [?;"”"5 N j%’ﬁ‘ gg;ﬂ ) P & B (mmscm
New Open Save IJ_:'J R omment Zo a8 = B Breakpoints Run  Runand Runand I%Aduanoe
- - - HPm.t - Indent R | Find = - - Time  Advance
FILE EDIT MAVIGATE BREAKPOINTS RUM
| B _Eib ﬁ EI = uﬁ , v v Data » mathworks P activities » engineering » matlab » demos » windfarm »
methods _ _
O EeislQ 9 Br-@~-b-&E C g Work g\ Demos
impl ement the Obje Ct b ehaVIOr B Editor - C\Data\mathworks\activities\engineering\matlab\demos\windfarm'+ components\@Farm\Farm.m*
1 classdef Farm < handle
2 $FARM Class <Class description goes here>
3
events and listeners s %% Properties
. . . . 5 ti A = tected
implement objects communication - properties (Access = protected)
13 properties (GetAccess = public, SetAccess = protected)
. . 29
inerithance 30 properties (Dependent)
allows composition and reusability jj
45 %% Public Interface
46 methods
47
MgTLﬂB EXPD 2014 48 %% Class Constructor



http://www.mathworks.com/help/releases/R2014b/matlab/object-oriented-programming.html
http://www.mathworks.com/help/releases/R2014b/matlab/object-oriented-programming.html

Case Study: Team Resources Assignment

Clients
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Submit Task

Response

Resource Manager

'S

Resources
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MATLAB Unit Test Framework
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Application Development Process

Explore and discover @ \

Gain insight into problem ( ﬁ
Evaluate options, trade-offs @ J '

Desktop or Web Embedded software and
Deployment digital electronics

NPT [ SRP7SN  r-yerva
S albiDouiczlogs
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ﬁl xUnit Patterns

Many testing Best Practices are emerging
built around xUnit

Consistent nomenclature

XUNIT 1EST
PATTERNS

Consistent architecture

Platform for robust testing methodologies

Setup/Teardown capabilities

GERARD MESZAROS
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ﬁl MATLAB Unit Test Framework

ﬁ Editor - H:\Documents'Datamathworks\activities\engineering\matlab\demos\unittestframework\SolverTestClass.m

Write, run and analyze tests for MATLAB programs
'{ll:' i % [‘?Findﬁm < a et & fx ~ D L@ [] Run Section lﬁ?
Mew Open Save (5l compare ~ | ] GoTo v Comment % g 43 Breakpoinis  Run  Runand |5l Advance  Runand
o . . o - - v  [yPrnt = { Find + Indent =R - ~  Advance Time
Write in function form or xUnit-style class form e CLN— T
=& £ B® 2 Work @Emns 2 Examples A Customers
[ quadraticSolver.m | SolverTestClass.m | + |
1 classdef SolverTestClass < matlab.unittest.TestCase
Run tests indi\[idua"y or groupEd into a test SUite 2 % SolverTest tests solutions to the quadratic equation
3 % a*x™2 + b*x + ¢ =0
4
Analyze values using qualification functions : methods (Test)
6
7 %Test real solution
8 function testRealSolutionNew (testCase)

Setup and teardown to pretest and restore a state

9 %Modify somthing here...
10 — actSolution = quadraticSolver(1,-3,2);
. ey . 11 |= expSolution = [2,1];

Advanced teStIng Capabllltles 12 — testCase.verifyEqual (actSolution,expSolution);
13— end
14
15 $Test imaginary solution
16 function testImaginarySclution (testCase)
17 — actSolution = quadraticSolver(1,2,10);
18 — expSolution = [-1+43i, -1-3i];
19 — testCase.verifyEqual (actSolution, expSolution);
20 — end

MATLAB EXPO 2014
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http://www.mathworks.com/help/releases/R2014b/matlab/matlab-unit-test-framework.html
http://www.mathworks.com/help/releases/R2014b/matlab/matlab-unit-test-framework.html
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ﬁl Types of Qualifications

Verify Fail & Continue Execution
: : A ti Asserti Fatal Asserti
Assert Fail & Halt Current Test, Continue to Next sstumption ssertion atal Assertion
. . eTrue assertTrue fatalAssertTrue
Fatal assert Fail & Halt Framework Execution
. Fal tFal fatalA tFal
Assume Filter Current Test PresC R AraseserErasse
alueis equalto | veriftykEqual assumekEqual assertEqual fatalAssertEqual
specified value.
Value is not verifyNotEqual assumeNotEqual assertNotEqual fatalAssertNotEqual
equal to
specified value.
Two values are verifySameHandle assumeSameHandle assertSameHandle fatalAssertSameHandle
handles to same
instance.
Value is not verifyNotSameHandle assumeNotSameHandle assertNotSameHandle fatalAssertNotSameHandle
handle to
specified
instance.
M QT Lg B Ex P 0 Function returns | verifyReturnsTrue assumeReturnsTrue assertReturnsTrue fatalAssertReturnsTrue

true when


http://www.mathworks.com/help/releases/R2014b/matlab/matlab_prog/types-of-qualifications.html
http://www.mathworks.com/help/releases/R2014b/matlab/matlab_prog/types-of-qualifications.html
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ﬁl Source Control Integration in MATLAB R2014

Stay inside MATLAB for development workflow
GIT and Subversion Integration in Current Folder

Integrated with tools designed for MathWorks
file types (i.e. compare and merge)

MATLAB EXPO 2014

4\ MATLAB R2014b

SHORTCUTS EDITOR
|j}!' E::::I . IE JJZ E iz, New Variable | s Analyze Code
- Find Files | S | -
- Ci» Dpen Variable ~ k7 Run and Time
New MNew Open [i=| Compare Import Save
Script - - Data Workspace @Cbﬁr Workspace - Efgﬂlear Command:
FILE VARIABLE CODE
<A = 5132 | » H: » Documents * Data » mathworks P activities b engineering ¥ m:
@ ﬁ {z @ ® Ié'ﬂ' Work Ié'ﬂ' Demos Ié'ﬂ' Examples Ié'ﬂ' Customers
Current Folder
Mame SVN Type
.SVN : Folder
= L @String + Folder
Fldisp.m + Function
H plus.m + Function
¥ String.m + Class
) EventHandler.m @ Function
%] Resource.m @ Class
_| ResourceManager.asv O Editor Autosave
%) ResourceManager.m Oa& Class
© run.m @ Script
“run2.m - Script
¥ SpecializedResource.m o Class
| N L e i P - —



http://www.mathworks.com/help/releases/R2014b/matlab/source-control.html
http://www.mathworks.com/help/releases/R2014b/matlab/source-control.html
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ﬁl Calling MATLAB from Other Languages

Engine interface
* C/C++
* Fortran
* Python® R2014b

Automation server

* COM
* .NET

MATLAB EXPO 2014

Python

O

COM

A 4

A 4

A 4

A 4

A 4
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http://www.mathworks.com/help/releases/R2014b/matlab/programming-interfaces-for-c-c-fortran-com.html
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ﬁl Calling Other Languages from MATLAB

MATLAB C and Fortran API

>> mex mycode.c

MATLAB interface to C shared library
>> loadlibrary (‘foo', ‘foo.h")

MATLAB COM client support

>> actxserver ('Excel.Application')

MATLAB .NET interface
>> NET.addAssembly ('System.Speech')

MATLAB Java interface
>> java.lang.String ('boo')

MATLAB Python interface
>> py.textwrap.wrap ('Text'); R20]4b

MATLAB EXPO 2014 2
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Target-Specific Implementation
and

Large Scale Distribution
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Thank You!
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