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Agenda
MATLAB Programming Architecture Design

Software Architecture Design

= Project Folder Design

= Class(Object Oriented Programming)

= App Architecture

- MATLAB Unit Test
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What other see

MAI



MATLAB EXP

Software Architecture Design

= The Importance of Architecture Design
— System Understanding
— Scalability and Flexibility
— Risk Mitigation
— Modularity and Reusability |
— Collaboration and Communication ¥
— Quality Assurance 7 .
— Cost and Time Efficiency

DISARRAY ORGANIZATION
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Agenda
MATLAB Programming Architecture Design

Architecture Design

= Project Folder Design

= Class(Object Oriented Programming)

= App Architecture

- MATLAB Unit Test



MATLAE

Project Folder Design

= Folder Structure Design

Project
— Project Name
| src } Code related to features engg,
- SOUFCG COde data processing
— Models | tests } Unit tests
— Data —| models } Retrained models
€S — | data L Data used for retraining models
— Document
| pipeline | Automation scripts for models
retraining
| docs | Documentation such as TDS,
PRS

Data Science Project Folder Structure

https:/vitalflux.com/data-science-project-folder-structure/



https://vitalflux.com/data-science-project-folder-structure/

Project Folder Design

- MATLAB Project

— Automate Tasks
Path setup and startup/shutdown
Shortcut
— Collecting Metadata
Labels, Grouping(Classification)
— Source Control(Management)
Gitlab or SVN
Checkin/ Check out
Track and Compare revisions
Analyze dependencies
— Sharing Code
Package and share projects

MATLAE

A ID:IL@ @’ IE_LJJ E [ Project Path

Search Custom Run References Details |51\ Startup Shutdown Git Refresh Commit Branches
Tasks ¥ Checks~ Details =L Pull
TOOLS ENVIRONMENT SOURGCE CONTROL
All| Project (226) | Modified (344)
Mame Status Git Clazzification
+Test v | Test
ACI v .
Dashboard v e
Documents v e
Elasticsearch v
MachineLearning v |
MATLAE Kafka Producer Java v E
mps_stream Vﬁ |
SimExecutable Vﬁ
Simulation v i
15| DocExample_MultiClassFaultDetectionUsi.. v ® Design
#) genPumpData.m v ® Design
) javasetup.m v |l + Design
15 Main_ExampleWorkflow.mlx v - Design
1 MLModels.mat v - Design
1 rawdata.mat v o Design
| ] README.md v o




MATLAB

+Classification ™ | Command Window

Project Folder Design T
= +Excel l ew to ! See resources for Getting Started.
g?mls;w >> Packl.Packl 1.Get
HCelLhoC
@XIColors Packl.Packl 1.Get (]

>» Packl.Packl 1.3et()
@XIFileF ormat Packl.Packl 1.Zet (]
@XIFontStyle >» Pack:.Get ()

@XIPasteType . Fackz, Gt [}
@XIPictureAppearance

@¥ICopyPictureF ormat

- Packages Namespaces(+folders)
— Code Organization

HEHEHEEHHEE

@XISheetVisibility ¢ > Packz.oet (]
— Encapsulation and Modularity e . —
— Code Discoverability Fm%":qwm : gitéit?m%m %n Zz: :at:
— Avoiding Naming Conflicts %gxzﬁz,ﬂzmg.m & SeRl) Fumerien an A
— Names must be unique B oonmetnem :
— Contains class folders, %i;ﬂfﬂf&”ﬁﬂZ'ii’[ﬂat.m o
function, and other packages e Coordsm .

%) GetFile.m

fﬂ GetFilterParameter.m
Jfﬂ GetFolder.m

Jfﬂ Getlnput.m

%) GetMATFile.m

Jfﬂ GetSignalDataFolder.m
Jfﬂ GetSignalParameter.m
b QuestionDialog.m

) SaveMATFile.m

£ SaveMATLABFile.m

— Top-level package folder must be
on the MATLAB path

+Prediction
+Regression
+Training
+Visualization



Project Folder Design

= Class (@folders)

Code organization
Encapsulation Modularity

Code sharing and collaboration
Avoiding Naming Conflicts
Encourages best practices
Contains class folders,

function, and other packages.
Top-level package folder must be
on the MATLAB path.

Sl @ Configuration
’tﬂ checkVersion.m
ﬁ Configuraion.m
=l @PulseGeneratorApp
’tﬂ generatePulse.m
%2 PulseGeneratorApp.mlapp
’lﬂ updatePlotm
= +PulseGen
=~ @PulseGenerator
’a generate.m
’a plotm
@ PulseGenerator.m
ﬁ PulseType.m

= artifacts
coveragexml
JunitXMLREesultsxml
TestReportpdf
data

MATLAB I
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MATLAB Programming Architecture Design

Architecture Design

= Project Folder Design

= Class(Object Oriented Programming)

= App Architecture

- MATLAB Unit Test
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Class(Object Oriented Programming)

Value Variable Container
(e.g., struct, table)

(Properties)

Increasing level of sophistication

Command
Line

Algorithm

Script Function (Methods)

10



Class(Object Oriented Programming)

« Class
— Ablueprint for creating objects; a concept
— Properties (data, state)
— Methods (algorithms, behavior)
= Object
— A specific instance of a class

Class: Dog

MATLAB EXIPO

11
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Class(Object Oriented Programming)

. Animal >
= Inheritance E— Inheritance (“is ")
FoodType §%K i
A \

Bird

FeatherType




MATLAB B

| HandleClass.m | + |
- - - 20 %% Class Prototype
C IaSS(O bJ eCt O rle nted P ro g ram m In g) 2'J_E classdef HandleClass < handle & matlab.mixin.Copyable & dynamicprops & matlab.mixin.SetGet
22 FaslONSTaNTs
23 [= properties( Getlccess = public , Constant = true)
24 end
25
26 %%Read-only properties
27 properties( Getfccess = public,S5etAccess = protected )
28 end
29 %iWrite-only properties
384 properties( GetAccess = protected,SetAccess = public )
31 end
Class -
33 %%Read/Write properties
CIaSS / PaCkage Names 34 properties( Access = public )
paCkage 35 Color (1,:) char {mustBeText} = 'Red’;
36 State (1,1) double {mustBelNumeric} = 108;
37 end
38
Pro ert 1 39 -] events
p y 48 ToggledState;
- - 41 e
Properties (fields) 2
43%—‘ methods( Access = public )
Property2 -
45 #aConstructor
46
47 function obj = HandleClass(c)
48 if nargin > @
Property3 49 obj.Color = c;
50 end
51 end
52
53 %#Destructor
54
meth Od ’I () 55 delete(obi);
56 end
57
. 58 %#Public Methods
Methods (functions) ”
meth 0d2 () 60 4 methods( Access = public)
61 ChangeColor(obij,c);
62 OnStateChange(obj, newState);
63 end
64
65 #%%Private Methods
66
67 methods( Access = private )
. 68
Class Diagrams: Class Block o e
- 70
71 #%%Protected Methods
72
73 metheds (Access = protected)
745 end




MATI

Class(Object Oriented Programming)

Handle Class
— Instance variables refer to objects
— A copy of an instance variable refers to the same object as the original variable
— Good for representing physical entities (people, places, things)

classdef MyHandleClass < handle

end

Value Class

The data of an instance is independent of the data in the copy of that instance

Good for representing mathematical abstractions such as double arrays or symbolic
arrays

14



MATLA

Class(Object Oriented Programming)

OOP Design Patterns
— A known good solutionto a standard problem
— Allows reuse
— Easy for reference
Adapter
— Integrate objects that have different interfaces

Singleton
— Global object

Factory
— create complex objects more easily

15
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Class(Object Oriented Programming)

Project - 01_ValueClass

5 - | HandieClassm = | + |
=) o T + | _'15 % HandleClass - HandleClassDefine Example
1 [=] % BasicClass - MATLAB Basic Class Define Example 2 = [y W O S, g 5 e - S
2 e et .
3 % Abstract: HandleClass Define Example
3 % Abstract: MATLAB Basic Class Define Example a % e
i : ;|| 3
6 % Syntax: 6 % Syntax:
- % i [hBas]-BasicClass() 7 % [handle]=HandleClass()
8 % . %
9 %
9 x
18 % Examples:
1e % Examples:
11 L % ?hBas]=BasicClass-I e = [handle]-HandleClass;
y 12
12
13 =] =% 13 %
14 % Notes: mone 14 % Notes: none
15 % Copyright 15 % Copyright
16 R T e e e R e b e b e e b i el e b ey 16 B et
17 % Copyright 20822 Consulting Services, The MathWorks, Inc. 17 % Copyright 2822 Consulting Services, The MathWorks, Inc
18 S-S S, D i P [ TS D NS SR . oot el SRR s | O L L o e S o SR & oot B L S T
19 19 I
20 *¥X¥ Class Prototype 20 %x%% Class Prototype
21 =] classdef ValueClass 21 [- classdef < handle & matlab.mixin.Copyable & dynamicprops & matlab.mixin.SetGet
22 X¥Constants 22 ] #xConstants
23 properties( GetAccess = public , Constant = true) 234 properties( GetAccess = public , Constant = true)
24 aend 24 end
25 25
26 #EXRead-only properties 26 %%Read-only properties
27 =] properties( GetAccess = public,SetAccess = protected ) 27 [ properties( GetAccess = public,SetAccess = protected )
28 |- end 28 end
29 Xwirite-only properties 29 %%Write-only properties
38 -] properties( GetAccess = protected,SetfAccess = public ) 38 properties( GetAccess = protected,SetAccess = public )
31 | end 31 - end
32 32
33 XXRead/Write properties 33 %%Read/Write properties
Comm and Window Command Window
MNew to MATLAB? See resources for Getting Started. New to MATLAB? See resources for Getting Started.
Sx > Sx >>

16



Class(Object Oriented Programming)

+ feed

Z0oo
1..N
+ Enclosure >
+ Animal <—

Enclosure

+ Animal
+ Size

+ Description

0..N

1
<

MATLAB B

Composition

>

(“exclusively has”)

1
<

Aggregation (“has”)

+ feed

V' \/

Animal

+ Name
+ Height
+ Weight

+ FeedRequirement

+ feed

17



MATLA

Class(Object Oriented Programming)

OOP Design Patterns
— A known good solutionto a standard problem
— Allows reuse
— Easy for reference
Adapter
— Integrate objects that have different interfaces

Singleton
— Global object

Factory
— create complex objects more easily

18



Class(Object Oriented Programming)

- MATLAB's Class Diagram Viewer

EII::] ﬁ m rﬁéRefresh :;::::—,;:

%E |i-| Collapse [v| Package Name & & L} Select

EH ¢

+
New Open Save Import &2 Clear All Add X o ) Go to Source Auto |} | Expand [ | Mixins Ed 0 " pan Mode Layout Export
- - All S Arrange - -
FILE DIAGRAM VIEW ZOOM & PAN ENVIRONMENT . SHARE

o Class Diagram Viewer
w
(%)
=
g
w ~ SpeedDating - DataSource
1] e . adForecaster.DataManag
o)
é _EITE ~ Properties

@ emptyTimeTable AvailableVariables p

@ lastXHoursAtFiveMinutes
= Regions ]
= @ lastXHoursHourly Stations 3 dD ¢ S
= - StoredDataSource
E @ nextXHoursAtFiveMinutes * Methods adForecaster. DataManag
o @ nextXHoursHourly
) - DataSource ~ Properties
E ) ) getData LastUpdateTime
w SpeedDating @ getDatalmpl
> | ¥ Methods

— @ keepvars addData
E . ® noFutureDates w addDatalmpl
> : @ getLastUpdateTimelmpl
% ( 4 StoredDataSource
>
o L
- » Cache %
adForecaster. DataManag . ( )
4}. » LiveDataSource
oadForecaster. DataManag » Database » TF”e
( yadForecaster DataManag oadForecaster DataManag
» ForecasterData T
adForecaster. DataManag [ [ ] ]
» METNOAPI » NOAAAPI » NYISOAPI » WUAPI » PerfidiousMATFile
LoadForecaster.DataManag adForecaster. DataManag LoadForecaster. DataManag LoadForecaster. DataManag LoadF

recaster.DataManag

MATLAB B

>l

Inspector
Legend
ACCESS

@ Private
™ Protected
X Read-only

@ Constant/Static
CLASSES
[ Handle Class

(™ Value Class
[T] Abstract Class
[™ Hidden Class

] Enumeration
€ Super Class
M Out Of Sync
G, Indirect Inheritance

= Inheritance

4
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Agenda
MATLAB Programming Architecture Design

Architecture Design

= Project Folder Design

= Class(Object Oriented Programming)

= App Architecture

- MATLAB Unit Test

20



MATLA

App Architecture

Mass5pringDamperMadel - Simulink prerelease use -

SIMULATION
T 1 A Open =~ i Stop Time | 20 -
A | o CE i d @ b %
\ - i - o - -
Project = New - b Library Signal Moz Step Run Step ) Data
- -~ = Print ~ Browser Table 0@ Fast Restart Back « - Forward Inspector
PROJECT FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS
MassSpringDamperModel
® ||*|MassSpringDamperMadel -
[©F
E3] k
— 1
5
Stiffness
=]
0O —’ —

Force 1 Position
— P - Mass .

> 0 b ax—e—»(2)

Velocity

b

= g

Damping

»» J=]

Read 257% VariableStepAuto




MATI

App Architecture
- Enhanced design environment = " ° - e
— Component alignment guides I |
— Simpler property inspectors “f 1’
— Intuitive menu bar interface — L
= Expanded Ul component set
— Gauges, dials, tabs, date picker,and more...
= Improved code and coding tools | .
— Object-based code format
— Property and method management 5 —
— Code refactoring

Run App Designer apps in a web browser
— Run apps in MATLAB Online

— Package apps using MATLAB Compiler and
host them using MATLAB Web App Server

al t = .nu unt.value ;
rate = app.numInterestRate.vValue/12/100 ;

22



App Architecture
Components

Axes

Label

Title
Toggle Button
Group

Gauge

Airspeed
Indicator

[#]

Check Box

Knob

Altimeter

a - 23]
Bufton Date Picker Drop Down Edit Field
{Mumernic)

Title: '
T 123% =)

Radio Butfon Slider Spinner State Button
Group
Title: =l==
i = ]
Grid Layout Panel Tab Group Menu Bar

) | [] A

Lamp Linear Gauge Rocker Switch Semicircular
Gauge
Artificial Horizon  Climb Indicator EGT Indicator Heading
Indicator

Ul Components

abc |

Edit Field (Text) Image

[

Table Text Area

FW™
Y

30 Degree Discrete Knob
Gauge

p ‘.
D | U

Switch Toggle Switch

RPM Indicator  Tum Coordinator

MATLAB EXP(

23



MATLAB

App Architecture

Design View
= Design and layout the app’s

Interface P

) App Designer - CAMATLAB\App Designer\PulseGenerator.mlapp*

_ 011 Apply Horizontaly Snag ) Show resizing hints
Save T2 {lo Oo  SameSkze Grouping = 5 Run
& -~ - == Apply Verticaly intervat A
. FILE | ALIGN ARRANGE | SPACE | VIEW | Rrun =
PulseGeneratormiapp*
= Component Librar
COMPONENT LIBRARY e—— COMPONENT BROWSER
[123 ] Edit Field (Numeric) L|E 'E
app.AppWindovr
— Selectcomponents an e s e
app.binPlot

A Label Frequency Auto Update off @) on () Pulse @ Pulse Spectrum .

£} 1 app.ImpAutoUpdate
List B R
a em 1o the Canvas iy — - -

app.lblAutoUpdate

Radio Button Group app.dknDispersion

e
o

app.lbiDispersion

Type |gaussian
Slider -

-

app.dknhodulation

= Design Canvas A :
[122% spinner 15 25 s 06 ;

=
)

@ LS app.cknHighPass

State Button 13870 W 2 g 05 app IbiHighPass

) 02 | 0 @ Wy "

t t 05 15 i d /| 2 app.cknWindowr

— 04 app.IbWindow .
Layout components F e et o
5 MULTIPLE COMPONENTS PROPERTIES
,g Text Area Edge ‘Window 03
Configuration | Callbacks
- 0 02
Toggle Button Group 04 06 05 = 5 FONT
L OOISTI dN
CONTAINERS p | and I Loz 0.1 Name Heletica
o2l Jloe ! e
e & - i) 02 04 06 08 1
£ i Sty
. 0 1 0 1 . &2
I I ( : 2(E) Color
— I g S a e an TEDEED Low Pass HighiPass Dispersion |. -
] ]

FIGURE TOOLS

group components

“\| 90 Degree Gauge

= Properties panel : i
— Set common component properties

24



App Architecture
Code View

Write code to control the

app's behavior
= Editor
— Write code for callbacks
and other functions
« Code Browser
— Navigate to callbacks
and app properties
= Toolstrip

— Add new code elements
properties, callbacks, and
functions

) App Designer - CAMATLAB\App Designer\PulseGenerator.mlapp*

EDITOR

MATLAB E

% % % 9 5 GoTo~  Comment 52 Z |>
[ Enable app coding alerts
Save | Calback Function Property Applnput  ({ Find ~ Indent - - ShowTips  Run
- - > Arguments -
FiLe | INSERT | navieare ‘ EDIT VIEW |RESOURCE5‘ RUN =
PulseGeneratormapp’ =
CODE BROWSER Desion Vi e COMPONENT BROWSER
Callbacks | Functions | Properties ol 'e
o] 7 startupFen(app) app. AppWWindow
startupFen app. swhutoUpdate.Value = ‘on’; app.axPulseFlot
swhutoUpdateValueChanged app'zgpéitlyz‘?"f';}“e = ?;?SE : SrrctRES
app.btnPlot.visible = ‘o wPlotTy
binPiotButtonPushed PP . 3pp swPlofType
: [P — app.autoUpdate = 1 ; app ImpAutoUpdate
numFrequencyValueChang
updatePlot(app) app swhutoUpdate
numSignall engthValueChanged
app IolautoUpdate
ddTypeValueChanged
4 function -~ app dknDispersion
dknDispersionValueChanged 1 on: s e e
<WPIotTypeValueChanged tolpdateValueChan app, event) P
L onPas s VaeChangsd if strcmp(app.swAutoUpdate.Value, ‘on’) ST
Gl o okt app.autoUpdate = 1 ; app.lbModulation
BT IR app.btnPlot.visible = ‘off" ; app.cknHighPass
cknEdgeValueChanged app - ImpAutoUpdate.Color = [@8 1 8] ; app IbHighPass
cknWindowValueChanged else app cknWindow
cknHighPassValueChanged app.autoUpdate = 8 ; app bMindow
app.btnPlot.Visible = ‘on’ ; app cknLowPass
AFFLAYOUT app.lmpAutoUpdate.Color = [@.5 8.5 8.5] ; e <
KNOB PROPERTIES
= -] -
) I Inspector | Callbacks
e B ~ OPTIONS
4] event)
Value 0
\ " % 3
& Items -1.0-050,05,1.0
[ . . ltemsData 1
- . c f F enc
. . : e g numFrequencyValueChanged(app, gvent)  INTERACTIVE CONTROL
— - if app.autolpdate
updatePlot(app) o on T
end Visible on i
= FONT STYLE
f FontName Helvetica -
numSignallengthValueChan (app. event)
if app.autoUpdate Fonisize
updatePlot(app) v | srmanimin (o] h
4 L4}

25



MATLAB E

App Architecture

= App Architectures

— Maintenance / Traceability / Readability
Back-end Architectures : Algorithms, Methods(Functions), Properties(Data)
Front-end Architectures : GUI(App Designer)

— Stability / Robust
Unit Test : Script ,Function ,Class , App Unit Test
— Reusability

Class, OOP(Object-Oriented-Programing)
OOP Pattern Design

Algorithm Development Application Development

for k=1l:max
x = fft(da
y = 20*log

Back-end Code Front-end
(MATLAB) (App Designer)



MATLAB E

App Architecture

=
=
=
= ) SampleG Ul <« Main Folder
) +FuelEcon « Package of Back-end (data & analysis) classes -
) +FuelEconViewer
fﬂ FuelEconGULm \ Package of Front-end (GUI component) classes
Function that launches the Main App
=

App Architecture

Back-end

, +FuelEcon

=

, @Analysis =

) Analysis.m

fﬂ genReport.m

fﬂ loadData.m =]
) run.m

. @AnalysisStep

) Analysisstep.m

f;‘-’_hl assignData.m

] getCalcFunctions.m

, ®Data

tﬂ Data.m

Jfﬂ dataConversion.m

Y defineScaling.m

fﬂ filterData.m

, @DataFilelnterface =
t_lhl DataFilelnterface.m
fﬂ getData.m

) getHeader.m

. @Report

. @Vehicle

B =

Package & Class

| +FuelEconViewer

, @Analysis
) Analysis.m
Jfﬂ create.m
Jfﬂ refresh.m
, @Analysishpp
) addAnalysis.m
Jfﬂ addRecentFile.m
=) AnalysisApp.m
b2 configureWarnings.m
Jfﬂ create.m
Jfﬂ loadPrefs.m
b2 openAnalysis.m
b2 promptToSaveAnalysis.m
Jfﬂ refresh.m
b2 refreshAnalysisTree.m
b2 savefnalysis.m
Jfﬂ savePrefz.m
, @Analysisstep
=) AnalysisStep.m
fﬂ create.m
Jfﬂ refresh.m
, @MewhnalysisDialog
, @Vehicle

=) DialogBase.m
tﬂ YiewerBase.m
% FuelEconGULm

Front-end

Package & Class

27



App Architecture

= Pulse Generator App

https://www.mathworks.com/help/matlab/creating guis/app-or-gui-with-instrument-controls.html

Mame
% pulsegen_screenshot.png
%1 PulseGenerator.mlapp

ﬂ PulseGeneratorAppExample.m

PulseGenerator.mlapp

MATLAB E

4| Pulse — O x
Frequency Auto Update  off ( on o Pulse ) Pulse Spectrum
1
Signal Length (s) Filot
0.9
Type gaussian v |
0.3
15 2 25 LT—C 100 150
102 50_ 6P 200 7
) 0.2-\ 08 - -
0.5 35 % 4
0 1 0 250 0.6
Edge Window Modulation =05
04 06 0.4 06 0 0.4
> - 05 - 05
0zl 08 0.2 08 Al 03
- -1.0- -1.0 .
0 1 0 1
02
Low P High Pass Dispersion
01
0
-1 -0.8 -0.6 -0.4 -02 0 02 04 0.6 08 1
Time(s)

28



https://www.mathworks.com/help/matlab/creating_guis/app-or-gui-with-instrument-controls.html

App Architecture

= Back-end / Front-end Architectures

Mame =~
% pulsegen_screenshot.png
%1 PulseGenerator.mlapp
El PulseGeneratorAppExample.m

PulseGenerator.mlapp

Configuration

jEl giiieratePulse.m
£ PulseGeneratorApp.mlapp
3 updatePlot.m
+PulseGen
artifacts
data
docs
release
tests
a pCleanup.m
a pStartUp.m
a runAllTests.m

Front-end App Class

@Configuration
@PulseGeneratorApp
F T +PulseGen
= @PulseGenerator
Ib jEl generate.m
f,"‘_\l plot.m
E PulseGenerator.m
E PulseType.m
_ artracts
data
docs

Ex

release

HEEHEH

tests

a pCleanup.m

a pStartUp.m
a runAllTests.m

Back-end Package

MATLAB EX

29



App Architecture

MATLAB EXIlPO

= w] X
PLOTS Search Documentation P
] =] J : | [ A} L Variable « » Analyze Code {©) Preferences - ( ¢% Communi
= ([® o gp O (Drinafies % &Y oty k; - & B pe @B @ i i
New New New Open [ |Compare Import Clean L{m jon W iva Favorites i Simulink  Layout SR Add-Ons  Help — Syt Soptat
Script  Live Script = = - Data Data [P Clear Workspace ¥ - |## Clear Commands ¥ «  |lll Paraltel = - v [ Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES -
<+ 9 3 a ﬁ oy Gy 01_Denny_ Working » 02_Consulting » 02_GIT » 01_InternalGitLab » 16_2023_sko_refactoning » 02_Refactoring_Process » v
Current Folder ®  Command Window ®  Workspace ®

Name « Git e o>>
# _ @Configuration .
@PulseGeneratorApp
+PulseGen
artifacts
data

=

docs
release
resources

F FEEEREE

) tests
0 .gitattributes
E‘ .gitignore
D .gitlab-ci.yml
pCleanup.m
‘_'] pStartUp.m
ﬂ publishDocument.m

! ! runAllTests.m

N

PulseGen.prj (Project) v

No details available

Name ~

Command His... ®

doc Pu...
== 20...
runill...
t-- 20...
£ _FunC...
load('...
f_FunC...
load('...
untitled
clc
untitled
¢ untit...
uncic...

untit...



App Architecture
App Deployment

<) App Designer - CAEXP020718\demos\AppDesigner\BuggyMassSpringDamper.mlapp™

DESIGNER
ur - rm 1} = g I/
MNew  Open Save App | Share Run
- - ils - -
A SHA mATLAB App
BuggyMassSpringDamper. miapp™ Create an app installation file to share your app with MATLAB usars
AP YR - A Web App
COMPONENT LIBRARY Create a deployed web app using MATLAB Compiler Design View
A Label Standalone Desktop App
Creale a standalone desktop application using MATLAB Compiler
a .l
| List Box
€
TR | dio Butlon Grou: Initial Values Mass 40 0 g
o adio Bution Laroup O R N NN
Displacement 1.00m 0 20 40 60 80 100 30 70
;‘J 1S Shder - ) 20 80
+ ) Ambin
Velocity 0.00 m/s amping O A N AR AT 10 ¥ 890
1233 Spinner 1] 20 40 60 80 100 0 100
Response Stiffness
Swte | State Bution 1
Table -y UNderdamped
0.8 1
i el .
Text Area = — 1
() Eos 1 y
Titie . ]
B Toggle Button Group g g
‘__-I i Off & 04 1 =" Overdamped
a Tree Q
Power
0.2 1
— Dotted DotDashed
Pane!
o= 0 '
. — - n
§ 0 0.2 0.4 0.6 0.8 1 =l (e
Tab Group Time
(kb b e L | Line Style
(r 20 40 60 B0 100 )
= Warning Error
= Menu Bar

Gauge

B

COMPONENT BR

app.UIFigure

app UlAxes

app MassSlider
app. Stffnessknob
app. LineStylekKnob
app DampingSlider
app IntialvaluesPane

a lisplacementEd
app DisplacementEditFie

L3

Ul FIGURE PROPERTIES

Configuration

Title Mass - Spring -

Background Color -

& Allow app to be resized

& Resize com ' app i€
P

MATI

Initial Values Mass —_—
T
Displacement 1.00m 0 20 40 60 80 100 30
. 20
Velocin 0.00 my/s amping '
v s T T
0 0 40 60 80 100 0
Response Stiffness

- Underdamped

=" Overdamped

Displacement

Dotted | , DotDashed

10 15 Solid =— = Dashed
Time
Line Style

il il i
? 20 40 60 80 100

Warning
Gauge

Initial Values Mass 40

D OO
Displacement ¢ 20 4 e 8 10 30

velocity Damping

0
Response Stiffness.

. Underdamped
~ 9

-

Displacement

Overdamped

Dotted | _ DotDashed

= o s Solid «— - Dashed
Time
e Line Style
g 20408080100
farning
Gauge

https:\\www.app.com,



MATLAB B

Agenda
MATLAB Programming Architecture Design

Architecture Design

= Project Folder Design

= Class(Object Oriented Programming)

= App Architecture

= MATLAB Unit Test
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MATLAB EXIlPO

Testable Code?

Running Tests

Debugging

Code Coverage

33



MATLAB EXIlPO

MATLAB Unit Test

Manual

System

Integration
multiple components

Unit

component, function

Unit Testing Pyramid

complexity/time

34



MATLAB Unit Test

2 unit tests, 0 system tests...

MATLAB EXIPO

35



MATLAB Unit Test

= MATLAB Unit Testing Framework

Script-based Unit Tests
Function-Based Unit Tests
Class-Based Unit Tests
App-Based Unit Tests

Use the TestCase class template

to create tests more quickly
and accurately

Works with continuous
integration servers

Code coverage metrics (statement
and function coverage)

and report format

MATLAB® Code Coverage Report

The MATLAB code coverage report provides a detailed analysis of the source code covered by the tests.

Overall Coverage Summary
Summary of the code coverage metrics for all source files.

Total Files

MATLAB EXP

Coverage Metric E Code C g
2 9 Statement Coverage 196 B 1480%
Function Coverage 36 L RS
Breakdown by Source
Code coverage metrics per source file
Summary View | Detailed View
Root Folder - L:\Troubleshoot\22a\CodeCoverage!\CollectorForReprol
File Name Statement Covera g . Function Coverage
1 |foom 100% 100"
12 | liveSourceScript.mix 100% MNIA
13 |perfTestCoverage m D o NIA
14 |quadraticSolverm | RS L
15 qum I I
16 |reproCDm _ 0% MNIA
417 |reproCobertura m I MN/A
18_reproColectorm I I
19 reproCollectoMCOC m I I
20 |reproCollectorPFile m I I
21 |reproCollector_changesFileOrder.m _ 0% _ 0%
I 0%

22 |reproDecision.m

Source Details
Detailed analysis of code coverage for a source file

Hit Count Line

MN/A
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MATLAB

MATLAB Unit Test

classdef tMyData < |matlab.unittest.TestCase

&= Test class (inherit from TestCase class)

methods| (Test) | «mmmm Group of test points

function tCreate(testCase) === Test point — a unit test

writeData = [0.9 -1.1 -1.1 -0.8];

key = MyData.write(writeData);

readData = MyData.read(key);
verifyEqual(testCase,readData,writeData);

=== (Qualification

end

end

end
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App Unit Test Methods

MATLAE

&) Check Box

press Perform press gesture on Ul component
choose Perform choose gesture on Ul component

drag Perform drag gesture on Ul component

type Type in Ul component

hover Perform hover gesture on Ul component
chooseContextMenu Perform choose gesture on context menu item
dismissAlertDialog Close frontmost alert dialog box in figure window
matlab.uitest.unlock Unlock figure locked by app testing framewaork
matlab.uitest. TestCase.forInteractiveUse

Create a TestCase object for interactive use

a0 29 g0
30 70

20 80 D.

10 S0
0 100

Low

Medium

High
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https://www.mathworks.com/help/matlab/ref/matlab.uitest.testcase.drag.html
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https://www.mathworks.com/help/matlab/ref/matlab.uitest.testcase.choosecontextmenu.html
https://www.mathworks.com/help/matlab/ref/matlab.uitest.testcase.dismissalertdialog.html
https://www.mathworks.com/help/matlab/ref/matlab.uitest.unlock.html
https://www.mathworks.com/help/matlab/ref/matlab.uitest.testcase.forinteractiveuse.html

MATLAB Unit Test

MATI

39



MATLAB BEXIPPO

MATLAB Unit Test

« Why Automate Tests?

Effort Spent on
Automating Tests

Effort Spent on
Writing Code
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MATLAB Unit Test

Test Automation

Improve Quality / Reduce Risk (Bug)

Easy to run, to Write and Maintain

CI/CD : Continuous Integration
Continuous Deploy/Delivery

Cl Tool Integration(Jenkins, Gitlab , Github)

DEVELOP

MATLAB EX
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MATLA

HOME Apps SHORTCUTS B, ES To W Gaibs e € kol b U 4S9 e (@]
e > 3 f = < Fetch
™ ol - e < ~ (e ) <& = (3 Project Path &= & =W 3 Remote [ Submodules
. = Push
New Open Add Unsaved Share Search Custom Run References Details [l Startup Shutdown Git  Refresh Commit A $5 Branches @ Stashes
- ~  Files Changes ~ Details =3 Punl
ENVIRONMENT SOUR ONTROL
< = » C: » Users » promero » git work » Demos » DUT_demo » work »
Current Foider S - dut_demo x
Name Git All| Project (103) | Modified (11) 2| ¥ Layout: Tree ~ Name Value
Folder - Name Status Git Classification
z:’e;m ) 8] Dependency Analysis s mulinkProject
iter
tast-anages not on disk)
L
Labels ~
#-{7]h Classification
Git .
Current branch: master
Branch status: Normal
Coincident with /origin/master
Details ~
Command Window O
b 3
Details -

Select a file to view details
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