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Solar Declination

The other value we need is the solar declination. Solar declination (8) is the =
angle of the sun relative to the earth's equatorial plane.

Minutes
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v Short introduction to live editor e T

The solar declination is 0° at the vernal and autumnal equinoxes and in the
northern hemisphere rises to a maximum of 23.45° at the summer solstice. On
any given day of the year (d), solar declination (&) can be calculated from the

v Key features till R2017b ——

6= sint [sin123.45)sin (@(d = 81))]
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v Feature highlights in R2018a

clf

plot(days,delta)

axis([1 365 -30 30])
title('Solar Declination')
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What is the Live Editor?

The Live Editor provides a new way to
create, edit and run MATLAB code.

v' Live editor = script + (fully formatted)text + result

v Write, edit(debug), and run code in a single
interactive environment

v' Generate results and graphics within the
integrated developing environment

v Include (WYSWYG)images, (LaTeX)equations,
hyperlinks and table of contents to create an
interactive narrative

v Share your script as a richly formatted and
executable document with code and its results

MATLAB EXPO 2018
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Solar Declination

The other value we need is the solar declination. Solar declination (&) is the
angle of the sun relative to the earth's equatorial plane.

Solar Declination

{ i\ ; !‘\ 5 1
50 100 150 200 250 300 350

Declination = 0 at Declination = 23.45 at Day of Year
Vernal and Autumnal Equinox Summer Solstice

The solar declination is 0° at the vernal and autumnal equinoxes and in the
northern hemisphere rises to a maximum of23.45° at the summer solstice. On
any given day of the year (d), solar declination (§) can be calculated from the
following formula:

§=sin™? [sin(23.45)sin (ﬂtd - 81))]
365

Live Editor & {2 (£, RELIAND SETONINERESATEET.

delta = asind(sind(23.45)*sind(360*(days - 81)/365)); % Solar
clf

plot(days,delta)

axis([1 365 -30 30])

title('Solar Declination')

xlabel('Day of Year') . A i i i i ;
ylabel('Degrees") - 100 may” zo:m 250 300 350

Estimating Sunrise and Sunset =
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"% LiveEditorinteractiveNarrative.pdf - Adobe Acrobat — O X

Key featu Fes t| II RZO] 7b File Edit View Document Comments Forms Tools Advanced Window Help ”

A

Power Gereration in Solar Cells

v Write, execute, and test code in a single
interactive environment Overall Apporach

In this example we will estimate the power output from a typical solar panel installation. We will use 12
noon on June 1st in Boston to illustrate how to calculate the following:

v Generate results and graphics in the Live . Solartine
Edltor alongS|de the Code tha't produced Solar declination and solar elevation

Air mass and the solar radiation reaching the earth's surface
th + Radiation on a solar panel given its position, tilt, and efficiency
e M + Power generated in a day and over the entire year

v FI n d errors at the |OCBII on | n the fl Ie Wh ere We will use these formulas to plot solar and panel radiation for our example day, and then plot the

expected panel power generation over the course of a year. We'll use two MATLAB functions created

for this analysis, solarCorrection and hourlyPanelRadiation, to streamline the analysis.
they occur g g
1 1 Solar Time
v Suggests corrections for mistyped
. Show output together with the code that produced it. To run a section of code, go to the Live Editor tab
com mandS and Varlables and click the Run Section button.
Power generation in a solar panel depends on how much solar radiation reaches the panel which in turn
1 1 1 1 depends on the sun's position relative to the panel as the sun moves across the sky.
v Edit a figure interactively o ; B .
lambda = -71.06; % Boston longitude
. H H phi = 42.36; % Boston latitude
v Add images, and hyperlinks as supporting UTCof = -5, % Boston UTC offset
. TZ = ['UTC' num2str(UTCoff)];
matenal januaryl = datetime(2016,1,1, TimeZone',kTZ); % January 1st
localTime = datetime(2016,6,1,12,0,0, ‘TimeZone',TZ) % Noon on June 1

v Export report in pdf, html, LaTeX fomat LocalT1ne -

2016-066-01 12:00:00

To calculate the sun's position for a given date and time we need to use solar time. Twelve noon solar

time is definad tn he the tima when the ciin is hinhest in the skv Tn calenlate anlar tima we annlv a
MATLAB EXPO 2018 850x11.00in < >




Key features of Live Editor in R2018a

v Create functions with formatted documentation
v Use the Help Browser to view function documentation

LMVE EDITOR
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Documentation

equationOfTime
equationOfTime
Syntax

eot = equationOfTime(range)

Description

Calculate the Equation of Time for a range of days in the year

Background

IaI:IEI - ﬁ [QJFindFiles | 4 4 a8 Title = = [Z] Run section
- = = = % g =
| Compare GoTo [ Run and Advance
New Open Save (L5l Comea o Text E — U Eﬂ _  Code - .- -, Se s
- - v = Print B ;%;EEE 7 Bresk I RuntoEnd
FILE | NavIGaTE | TEXT | CODE | SECTICN
| ExploringExoplanets.mbc = | 4 |

The Equation of Time is a way of quantifying the variable part of the difference between time kept by an

v Debug functions and scripts
v" Run to here
v’ Set breakpoints
v Step into functions

sun are shown in yellow.

star_types = {'A" 'B' 'F' 'G" 'K' 'M'};

ellfun{@isempty, exoplanets.st_spectral_type),:);
Run to Here

PU5° Star_types)

end
plot_star_types(data, star_types, star_colors)

exoplanet. The exoplanet archive has information about the host star's spectral type for a
3400 entries. We can get a sense of the distribution of star types from a scatter plot. G-ty

[%star_cclor's - [0.64 .73 1.00; ©.80 0.85 1.00; 0.97 0.97 1.00; 1.00 1.
T = exonlanets(~

LIVE EDITOR

ordinary electrical or mechanical clock, keeping civil time, and the time kept by the Sun, such as what a
sundial would read. Technically, the Equation of Time is the difference of apparent solar time minus mean
solarime. A graph of the time correction of the course of the year looks like this

Equation of Time

n
=3

o

ime Correction, minutes

INSERT

v Use interactive controls to control values

,{IE, 9 ﬁ [l FindFiles = 4 =| /4 Normal ~ - =| FE| Run section
- — = (=] e os =
= | Compare Go To [Zl Run and Advance
Mew  Open Saveicl w Text El_yh_i_ Codeﬁ”ﬂ. Section —
T - v i Print A4 Find ~ SIS =E== Break I Runto End
FILE | NAVIGATE | TEXT | GODE | SECTION
| ClassifyFoodsWithControls.mbx 3 ‘ + |
imageNumber = 32 3
fuzzyness = 5 H
brightness = 5} 5

v" Sliders and combo boxes
v Easy insertion of annotation to figure

MATLAB EXPO 2018

foodType = (‘frencn fries' 'D]\?'
te adjusted one
'foodImages'', replace(foodType,' ','_"),
iginalImage, fuzzyness, brightness);

'chocolate cake'
o .
% Read orig gench fries
originallma

modifiedIma
'ice cream’

"ot dog’

% Classify  Pizza




Create functions with formatted documentation

B Live Editor - CAEXPO2018\demos\LiveEditor\equationOf Time.mix

LIVE EDITOR

LLE gj H L“I Find Files

v Run Section

(Aa, Normal
= — -
A GoT <y - Run and Adv:
Nmms:n“""mmr‘ioo Text E‘Eug_c«m_‘_‘__ Secnon"nan oA Step  Stop
v v v P \{Find v cEB=s=s Bresk 2 RuntoEnd ‘
FILE NAVIGATE o1 CODE SECTION RUN =
equationOfTime.mix +
lequationOfTime

Calculate the Equation of Time for a range of days in the year

Background

The Equation of Time is a way of quantifying the variable part of the difference between time kept by an
ordinary electrical or mechanical clock, keeping civil time, and the time kept by the Sun, such as what a sundial
would read. Technically, the Equation of Time is the difference of apparent solar time minus mean solar time. A
graph of the time correction of the course of the year looks like this:

Equation of Time

N
o

Command Window
>> doc equationOfTime

-
(=]

-
o

Time Correction, minutes
o

N
o
o

100 200

Day of Year

300 400

Inputs

range - an array of days of the year - values must be between 1 and 365

Outputs

eot - an array of time corrections for each day in range function eot = equationOfTime(range)

function eot = equationOfTime(range)

- * - .
B = 360*(range - 81)/365; B 360 (r‘ange 81)/365;
eot = 9.87*sind(2*B) - 7.53*cosd(B) - 1.5*sind(B);

end

MATLAB EXPO 2018

eot = 9.87*sind(2*B) - 7.53*cosd(B) - 1.5*sind(B);
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R2018a

L L R el equationOfTime +

Documentation

equationOfTime

equationOfTime

Syntax

eot = equationOfTime(range)
Description

Calculate the Equation of Time for a range of days in the year

‘ackground

l'he Equation of Time is a way of quantifying the variable part of the difference between time
kept by an ordinary electrical or mechanical clock, keeping civil time, and the time kept by the
Sun, such as what a sundial would read. Technically, the Equation of Time is the difference of
apparent solar time minus mean solar time. A graph of the time correction of the course of the
year looks like this:

Equation of Time

utes

200
Day of Year

300 400




Debug function and script in live editor

LIWE EDITOR INSERT

| — [:] Find Files Q & = Mormal - = E Run Section L . U

o7 3 &= S| sateme =l eaea L[S L
|| Comnpare  cf GoTo BJI UM L4 Run and Advance
Mew  Open Save Text . Code wi I Section Continue Step  Stop
y ¥ ¥ =P A4 Find i ——— Break [z Runto End
FILE NAVIGATE TEXT CODE SECTION RUN

| equationOfTime.mlx | SunriseSunset.mix | + |

Estimate the sunrise and sunset times.

N lat =41
3?2 ;f-il;5- day = 1:365;
° - timecbrr = equationOfTime(day);

Estimate the sunrise and sunset times.

saol’vCarr = 4*¥(1on - 15*|TCoff) + timeCaorr:

4\ MathWorks

R2018c

timeCorr = 1)/365));
-3.7052 -4.,1497 -4.5894 -5.0239 -5.4528 + + » )/15 - solarCorr/69;
day = 1:365; SUNSET =Tz Ergeosu=ranu(ravy ranoguerca) ) /15 - solarCorr/60;

timeCorr-="equationOfTime(day);

[j solarCorr = 4*(lon_- 15*UTCoff) + timeCorr;
/v delta = asind(sind(23.5=*<ind(360*(day - 81)/365));
Continue to Here

latey ildelta))/15 - solarCorr/60;
lat)*tande- “E_-_solarCorr/60;
Show the Sunnse and SUF]SE'[ t|mes on January 1St Command Window O} Workspace - SunriseSunset
fx' K)} Ion = _741‘ 1| Name Value
. ‘iday 1x365 double
[sunrise(1),sunset(2)] delta 1x365 double
lat 41
Hlon -71
tisolarCorr  71x365 double
Helnriea T1w2EE Aniihila

MATLAB EXPO 2018
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Help function and variable’s Contextual hints R2018a

day = 1:365;

timeCorr = equationOfTime(day);

solal |nput array + timeCorr;

delt{ vector | matrix | multidimensional array 50* (day - 81)/365));

ciinkpr™a — 12 - arncdfl - +:nd(lat)*tand(delta))/15 - s

mean(A,dim,options) 10f2 v la: lat
d n Input array
on :
mean () B timeCorr 1x365 double
UTCot
\f% timerange Time range for timetable row subscrip...

Estimat [fx timetable2table Convert timetable to table

@ timetable Timetable array with time-stamped ro...
d‘-f‘y T [fx| timer Create object to schedule execution o...
S fx times Element-wise multiplication
ZZ;; @ timeit Measure time required to run function

(o P 1o e
c“nﬁ$¥6.— 12 - acncdl-tand(]at)*tand(delta))/15 - solarCor
[K) = L (T eI 102~ 1at)*tand(delta))/15 - solarCor

mean(tim )

MATLAB EXPO 2018




Report generation to pdf,
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App Testing Framework

Table of Contents

Start your app

Initialize an interactive TestCase

Drag a knob

Testing your app

What does a failure look like?

Class-Based Testing

Run all class-based tests on the buggy app

The App Testing Framework is designed to automate the &
Designer apps.

It allows you to simulate app interactions such as:

= pushing a button

= choosing a drop down or tab
= dragging a knob or slider

= efc.

Mot € bl 4 0 ERE D0

Table of Contents

Start your app

Initialize an interactive TestCase

Drag a knob

Testing your app

What does a failure look like?

Class-Based Testing

Run all class-based tests on the buggy app

<Automatic contents generation>

with section title

The App Testing Framework was introduced in MATLAB R2018a)

Start your app

app = BuggyMassSpringDamper;

Initialize an interactive TestCase

testCase = matlab.uitest.TestCase.forInteractiveUse;

Drag a knob

testCase.drag(app.Stiffnessknob,0,100);

<Live editor>

html, and LaTeX

XPO2018/demos/AppDesign

L A
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018

B TestMassSpringDamper2 pdf - Adobe Acrobat Reader DC

App Testing Framework

Table of Contents

Start your app

Initialize an interactive TestCase
Drag.a knob

Testing_your app

What does a failure look like?

Class-Based Testing
Run all class-based tests on the buggy_app

The App Testing Framework is designed to au
of App Designer apps.

It allows you to simulate app interactions such

* pushing a button

» choosing a drop down or tab
» dragging a knob or slider

« efc.

The App Testing Framework was introduced it
R2018a. ’

Start your app

app = BuggyMassSpringDamper;
Initialize an interactive TestCase
testCase = matlab.uitest.TestCase.fo
Drag a knob

testCase.drag(app.Stiffnessknob,0,10

<html for web sharing>

Home

File Edit View Window Help

Tools TestMassSpringDa... x

8 X Q ©

(10f2)

AR MO® (= -

App Testing Framework

Table of Contents

Start your app.
Initialize an interactive TestCase.
Drag a knob.
Testing your app.

What does a failure look like?
Class-Based Testin 2
Run all class-based tests on the buggy app

The App Testing Framework is designed to automate the testing of App Designer apps.
It aliows you to simulate app interactions such as:

« pushing a button
+ choosing a drop down or tab
« dragging a knob or slider

- etc.

The App Testing Framework was Introduced in MATLAB R2018a.

Start your app

app = BuggyMassSpringDamper;

Initialize an interactive TestCase

testCase = matlab.uitest.TestCase.forInteractiveuse;

Drag a knob

testcase.drag(app.Stiffnessknob,0,100);

Testing your app

Change the value of the discrete knob and verify the final value.

testCase.choose(app.LineStyleknob, “"Dashed™);
testCase.verifyEqual(app.Line.LineStyle, '--');

Interactive verification passed

<pdf for report> 1



What is App Designer?

v A nhew environment for
building MATLAB Apps

v Broad set of Ul components
Including instrumentation
controls

v Integrates the two primary
tasks of app building
v" laying out visual components
v’ programming app behavior

v Generates code as a
MATLAB class

MATLAB EXPO 2018
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The App Designer Desktop — Design View

v Design and layout the
app's interface

v Component Library

v Select components and
add them to the canvas

v Design Canvas
v Layout components

v Toolstrip
v" Align, space, and group
components

v Properties panel

v Set common component

properties
MATLAB EXPO 2018

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

CANVAS

A D Evenly ~ | [ show grid Show alignment hints -
e = - >
_ 1) Apply Horizentally s I Show resizing hints
save [0 {l= 0o  SameSize Grouping - un
i B - =2 Apply Verticaly Interval - -
FILE | ALIGN | ARRANGE | SFACE | VIEW | Run
PulseGeneratormlapp* =
COMPONENT LIBRARY
123 | Edit Field (Numeric)
abc | Edit Field (Text)
Label Frequency 500 Auto Update of @l ) on ()
List Box
Signal Length (s) 2 Plot
Radio Button Group
Type |gaussian v
Slider
E]
1234 s 2
pinner 15 25 o4 o6 100, 150
1 - 3 :
State Button g ] 02 [ fos 508 // =200
05 35 et .
0 250
I:l Tebe 0 4 0 1
= 1| TextArea Edge Window Modulation
0
Toggle Button Group 04 06 o4 06 05 . 5
. D g
CONTAINERS (
02 0s 02|  J|-08 -104 =10
Panel o ]
0 1 0 1
ri-zl TRETT Low Pass High Fass Dispersion

FIGURE TOOLS
(=] menuBar

INSTRUMENTATION

— Gauge
\| 90 Degree Gauge

i linaar Ganns

Design View

Puise @ ) Pulse Spectrum

06

Response
=)
o

4\ MathWorks

COMPONENT BROWSER
p|E

app.AppWindow
app.axPulsePlot
app.binPlot
app.swPlofType
app.ImpAutoUpdate
app.swAutoUpdate
app.IblautoUpdate
app.dknDispersion
app.IbiDispersion
app.dknModulation
app.IbiModulation
app.cknHighPass
app.IbiHighPass
app.cknWindow
app.IbMWindow

]

0 02 04
Time (s)

06

MULTIPLE COMPONENTS PROPERTIES
Configuration \ Callbacks

FONT

Name Helvetica h
Size 12 M
B I

Style

Color

GEMNERAL

Enable

L]

13



The App Designer Desktop — Code View

v Write code to control the
app's behavior

v Editor

v" Write code for callbacks
and other functions

v Code Browser

v Navigate to callbacks
and app properties

v Toolstrip

v Add new code elements —
properties, callbacks, and
functions

MATLAB EXPO 2018

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

EDITOR

4\ MathWorks

@ @ @ @ o e 2 B
) Enable app coding alerts
Save  Calback Functon Property Applnput  ({ Find ~ Tips  Run
- - ~  Aguments -
FiLE | INSERT | navicate EDIT VIEW | RESOURCES [ RUN =z
PulseGenerator miapp®
CODE BROWSER T COMPONENT BROWSER
Callbacks | Funcfions | Properties o] s 'E
Pl dm function startupFen(app) app. AppWindow
startupFen app.swhAutoUpdate.Value = "on’; app.axPulseFlot
swAutoUpdateValueChanged app.;:Péitly\pﬁ.\{ziue . z;}se ; e
app.btnPlot.Visible = ‘o wPlofTy
btnPlotEuttonPushed PP . pp.swPolType
F: ValueChanged app-autolpdate - 1 ; app.ImpAutoUpdate
numFrequencyValueChang
updatePlot(app) app.swiAutoUpdate
numSignall engthValueChanged
app.blAutoUpdate
ddTypevalueChanged
app.dknDispersion
dknD: WalueChanged =
Sl e £ n U (app, event) app.IbiDispersion
swPlolTypeValueChanged
: if strcmp(app.swAutoUpdate.Value, “on') e
cknLowPassValueChanged app.autoUpdate = 1 ; ap bidomtation
LT TiEl T app.btnPlot.visible = 'off' ; app.cknHighPass
cknEdgeValueChanged app - 1mpAutoUpdate.Color = [8 1 @] ; app IbHighPass
cknWindowValueChanged else T
cknHighPassValueChanged app.autoUpdate = @ ; app JbWindow
app.btnPlot.visible = "on’ ; app cknlowPass
APP LAYOUT app.lmpAutoUpdate.Color = [0.5 8.5 8.5] ; - =
end KNOB PROPERTIES
- roison 2 W @ - end
~ i Inspector | Callbacks
— o : n: btnPlot + OFTIONS
N f nPushed( event)
[ Value 0
§ k “ bl
. “ end ltems -1.0-0.5,0,051.0
: B liemsData 1
< - c fu mFrequenc
. . —_— on numFrequencyValueChanged(app, event) + INTERACTIVE CONTROL
o - if app.autolpdate
updatePlot (app) Eoiz on M
end Visible on -
+ FONT STYLE
FontName Helvetica -
event)
if app.autolpdate et
updatePlot(app) Ennflliviokt Ler | M
I4 1}

14



App Designer Components

v

New javascript
uifigure component

New uiaxes
component for web
graphics

Expanded set of
standard components

New instrumentation
components

Other components
being considered

v file picker
v’ date picker
v' toolbar

MATLAB EXPO 2018

uiaxes

uibutton{

uicheckbox

uidropdown

uieditfield {

uilabel

uilistbox

uibuttongroup

uislider
uispinner
uitable
uitextarea

uitree

COMMON

INSTRUMENTATION

State Button
IT Check Box
u Drop Down
[123 | Edit Field (Numeric)
abc | Edit Field (Text)

A Label

List Box

@a Radio Button Group

lI' Teggle Button Group
[=]

T Siider

123 5| Spinner

Table

= Text Area

c—
'—Ll‘—'l- Tree
D_

./ \.

|— il Gauge

-

\ 50 Degree Gauge
Linear Gauge

‘\ ’ Semicircular Gauge

""“‘::i Knob

| Discrete Knob

Lamp

Switch

Rocker Switch

(_ W ) ‘_I = [[ H
S .- '.\.. ._‘_.- e

Toggle Switch

COMTAIMERS

Title
1| Panel
=

— =

Tab Group

FIGURE TOOLS

(=] Menu Bar

4\ MathWorks

uigauge

uiknob

uilamp

uiswitch

uipanel

uitabgroup

uimenu

15
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Design and Layout — Basic Steps

/ S I t t f ) App Designer - CAMATLAB\App Designer\Other\Mortgage.mlapp®
elect a component rrom
- - | i | 2 Even ~ [ Show grid Show alignment hints D
the Ilbrar and dra It to = . - - ._:' Apply Horizontally | & Snap to grid 7 Show resizing hinis
Save | [0 4t 0o Same Size  Grouping b " -
- - I nterv -

@
ILE | ALIGN | aRmance SFACE VIEW | run |

the canvas

»l

COMPONENT LIBRARY . P COMPONENT BROWSER
& e Code View

v Name the component - e

Principle and Interest app.numLoanAmount

IblLoanAmount

[¢]  check Bax Loan Amount 300000

v Set the component B
properties

0s

0.4

75 COMPONENT PROPERTIES

v Position manually or align V
with other components

14 14}

MATLAB EXPO 2018
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Coding App Behavior — Basic Steps

v Select a component
v Create a callback
v Add callback code

v Use hints to avoid
common programming
errors

MATLAB EXPO 2018

) App Designer - CAMATLAB\App Designer\Other\Mortgage.mlapp®

EDITOR
. E!‘ q.!‘ q.!‘ g I::)|] GoTo « Comment - o
Save Callback Funciion Property  Applnput  \{ Find ~ Indent (= | ©f |fa
w7 w7 A Arguments S
FILE | INSERT NAVIGATE | EDIT

Mortgage mlapp® =

VIEW

1 Enable app coding aleris

e b

Show Tips Run

‘RESDURCES‘ RUN ‘

CODE . .
Design View
Callbacks | Functions | Properiies
1 classdef Mortgage < matlab.apps.AppBase
ar 2

Add a callback function to make your app 3 % Properties that correspond to app components

re_spmnd to user interaclions such as button q properties (Access = public)

== 5 — UIFigure matlab.ui.Figure

= axPrincipalInterest matlab.ui.control.UIAxes
Tl = numMonthlyPayment matlab.ui.control.NumericEditField
8 - btnMonthlyPayment matlab.ui.control.Button
g = numLoanPeriod matlab.ui.control.NumericEditField
18 - 1blLoanPeriod matlab.ui.control.Label
1 - numInterestRate matlab.ui.control.NumericEditField
12 - 1blInterestRate matlab.ui.control.Label
13 - numLoanAmount matlab.ui.control.NumericEditField
1blLoanAmount matlab.ui.control.Label
end
APP LA
% fpp initialization and construction
. 18 methods (Access = private)
g 19

% Create UIFi
app.UIFigure
app.UIFigure.
app.UIFigure.

@
1

3
3
3
3

Wor e
1

% Create UIFigure and components
function createComponents(app)

gure
= uifigure;

Position = [16@ 188 654 327];
Name = 'Mortgage Calculator';

% Create axPrincipallnterest
= app.axPrincipalInterest = uiaxes(app.UIFigure);
title(app.axPrincipalInterest, 'Principle and Interest')
= app.axPrincipalInterest.GridAlpha
app.axPrincipalInterest.MinorGridAlpha = 8.25;

— app.axPrincipallnterest.Box = "on’;

= 8.15;

Code View

4]

COMPONENT BROWSER

Search P|E 'E

app. UIFigure
app.axPrincipalinterest
app.numMonthlyP ayment
app.binMonthlyPayment
app.numlLoanPeriod
app.lblLoanPeriod
app.numinterestRate
app.IblinterestRate
app.numLoanAmount

app.IblLoanAmount

COMPONENT PROPERTIES

14}
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App Code Structure

v Code created for the App

SIG EDITOR
.
IS a MATLAB class @ @ @ 0 guer conmne e
. 1 Enable app coding aleris
Savve Callback Funslmrl Pmpverty :rgﬂ#znlg "4 Find + Indent | | Show Tips R:rl
FiLe | INSERT | naviGATE | EDIT | VIEW |RESOURCES| RUN | a
Mortgage mlapp® =
v Controls and shared data —
Callbacks | Functions | Properiies - Search rE
- % Create UIFigure and components -
are Sto red aS p ro pe rtl eS Sesrch P|=an function createComponents(app) 2pp.UIFigure
btnMonthlyPaymentButtonPushed TILIETTERZINETE
% Create UIFigure app.numbonthlyPayment
f th I app.UIFigure = uifigure; app.binMonthlyPayment
O e C ass app.UIFigure.Position = [160@ 188 654 327]; app.numLoanPeriod
app.UIFigure.Name = ‘Mortgage Calculator’; app.IblLoanPeriod
app.numinterestRate
% Create axPrincipallnterest app biinterestRate
app.axPrincipalInterest = uiaxes(app.UIFigure); .
/ title(app.axPrincipalInterest, 'Principle and Interest') e
a aC S an e per app.axPrincipalInterest.GridAlpha = @.15; app IbiL oanAmount
app.axPrincipalInterest.MinorGridAlpha = 8.25;
= app.axPrincipalInterest.Box = ‘on’;
fu nCtlonS are Stored aS BRI app.axPrincipalInterest.Position = [283 18 363 3e4]; k SRR
- % Create numMonthlyPayment Properties | Callbacks
. app.numMonthlyPayment = uieditfield(app.UIFigure, 'numeric'); PEo— RlEIE
I I let O S O t e C aSS T app.numMonthlyPayment.ValueDisplayFormat = "%7.2f"; - =) zr
- o app.numMonthlyPayment.Editable = ‘off’; ~ TEXT AND ICON
app.numMonthlyPayment.Position = [159 45 188 28]; o
[
% Create btnMonthlyPayment HorizontalAlignment
- app.btnMonthlyPayment = uibutton(app.UIFigure, ‘push’'); —
o VerticalAlignment = =E]l=
/ Ap p DeSIg ner ge ne rates app.btnMonthlyPayment.ButtonPushedrcn = createCallbackFen(app, @btnt
app.btnMonthlyPayment.Position = [32 45 115 28]; lcon [ &r
app.btnMonthlyPayment.Text = 'Monthly Payment';
IconAlignment left
the COde for aII the app % Create numLoanPeriod ~ FONT
app.numLoanPericd = uieditfield(app.UIFigure, 'numeric'); -
app.numLoanPeriod.Limits = [1e 4@]; Fonitlame Hehutiea ,
CO m po n e ntS P 7 app.numLoanPeriod.ValueDisplavFormat = '%.8f": R v »
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Key features of App designer in R2018a

v~ More HMI friendly components

v Web deploy
v GUIDE to App designer tool

v+ append : Integrating with Simulink
(Not the latest feature)

MATLAB EXPO 2018

® ) MATLAB Web Apps S8 | BuggyMassSpringDamper by = x Hyunuk

C 0  © hyunuks-mbp-wifi.dncp.mathworks.co... & 1 = B & ®
4\ Simscape-| J\Simscape-o 4\ Mathworks 4\ Inside <\ Doc [t Gmail » [E5] Other Bookmarks

MATLAB Web Apps
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More HMI-friendly components

COMPONENT LIBRARY
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es COMPONENT LIBRARY
FIGURE TOOLS
Button [=T=T=]
Menu Bar
Check Box
INSTRUMENTATION

Drop D |— | Gauge
rop Down e

Edit Field (Nur ~ /\| 90 Degree Gauge

Edit Field (Text | | | Linear Gauge
Label \J Semicircular Gauge
List Box Knob

Slider Lamp

Switch

Spinner

State Button Rocker Switch

\
Radio Button G @ Discrete Knob
)l

Toggle Switch
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R2018a

Distance Between Target and Near Range

Target 1 [j m
Target2| 20/ m
Target 3 m
Target 4 m
Target5| 40/ m
Target 6 m

off

off

off

off

off

off

€O @
€O @
€O mn@
€O @
€O on@
€O on@

s(t)

4\ Chirp Signal Compression Simulator — O X
Easily Simulate Chirp Compression of Single/Multiple Range Targets
| Chirp Set | Targets | Hinis l Rad'ar Echo Sig?als . Sign'al Con!pressed afte'r Matc!ned FiI'ter
Set Radar Height and Angle of Incidence oy

Height [km] Angle of Incidence 100}
= 1000 2o 00 40 §
ol : = [degree] - |
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Nad e o 00 R "*‘“ N M”“ atts oy Y I )| S S —
g i MJJWM”(N \f‘l" “I‘ ‘ ’s‘ A*Mé‘”"‘"‘ 60905 6091 60915 6092 60925 6093 60935 6094
50 1000 g s s *H""‘\“\vll p h‘l b toiwl L Time [us]

e |‘ LT ‘I‘Nl M"’H ‘

S5t

Do e | Ml"v ” 4]

Values
100 :
5089 6090 6001
a0t 1 ) Connection
60} ; Port | COMS v

[ Connect ][ Disconnect]
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Differences between GUIDE ano

App Designer

GUIDE

App designer

ST e

File Edit View Layout Tools Help
DEE 2020 [sB0d DY P

h Measures Units

d

Density(D): 0| Ib/cu.in @ Englizh Unit System
() 5.1 Unit System
Volume(W): 0| cuwin

[ofT

Mass(D*W): Calculate

Tag: reset Current Point: [237, 12] Position: [319, 10, 67, 24]
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R2018a

4\ App Designer—\\Fs—56—ah\mlgI‘S\hclmeDﬁ\rphiIbn'\Dcn:umentﬁ\MAﬂAE\tEl\guideZad\MassCachD.ml_ IR
CANVAS o B g <
E | ’ ! Evenl ~ [ Show grid Show alignment hints [~
R - [ & Apply Horizontally | @ Snapto ) Show resizing hints
Save |0 {lt Qo Same Sze  Grouping Run
= - - = Apply Vertically Interval: 2
FILE | ALIGN | ARRANGE SPACE VIEW | Run | a
IassCalc AD.mia s
COMPONENT LIBRARY DesignView | Code View COMPONENT SROWSER
COMMON app.\olumeUnits Label “
@ Axes (20) app.MassUnitsLabel
app.Units ButtenGroup
Button Paneal Units app.EnglishUnitSy stemButton
app.SlUnitSystemButton
ooty [ o] Ibkuin | (®glehUnkSysom
r Check Box snsity(D) < g app.Cak ulateButton
S.1. Unit System 2pp ResetButon
Volume(\} I:I cu.in
a +| Drop Down o S BUTTON PROPERTIES
Pess{bi: 0 1b | Configuration | Callbacks
123 | Edit Field (Numeric)
TEXT & ICON
abc | Edit Field (Text) Text Calc ulate
===
A Lebel =
==
a_l =
E List Box M » More Properties -
— ]|

Use figure functions and figure properties

Use uifigure functions and Ul Figure properties

Essential components for GUI

More HMI friendly components

Standalone deployable

Standalone deployable + Web deployable

Use get, set functions

Use dot notation using class
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MATLAB Central v  Files  Authors Tags Comments My File Exchange  Submit § Trial software
About

- pm=—=GUIDE to App Designer Migration Tool for MATLAB 5R3295
R 107 Download
version 1.0 (15.1 KB) by MathWorks App Designer Team ownicads

[ Updated 26 Mar 2018
Use the GUIDE to App Designer Migration tool to help transition your GUIDE apps to
App Designer.
[ Add to Watchlist ]
Overview
App Designer is a new environment for building MATLAB apps. There are many advantages to MATLAB Release
migrating existing GUIDE apps to App Designer including: MATLAB 9.4 (R2018a)
- An improved design canvas, and a new generated code structure that makes it easier to share data
across the app. Tags Add Tags

- An expanded component set with a full set of standard user interface components, new components
) app designer
such as a tree, date picker, and an enhanced table, as well as components to create control panels

and human-machine interfaces.
- Ability to deploy to the web, so you can share your app with anyone in your organization, or run it in
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Standalone desktop app & Web Deploy 2018

<) App Designer - CAEXPO2018\demos'\AppDesignerBuggyMassSpringDamper.mlapp™

DESIGNER e Vaues Mass
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— - Velocity ooomis| | Bamping % ;
v L] D L’ SRR e i 10 w0
New Open Save Share | Run . . s . smess
- - - -
_ - Underdamped
— SHA mATLAB App - ~ '
BuggyMassSpringDamper.mlapp™ Create an app installation file to share your app with MATLAB users g -}
g
8
8 p
WBOM - AR Web App COMPON BROWSER 3 == Overdamped
COMEONENLERAS Create a deployed web app using MATLAB Compiler Design View L e .
- /
) "E 'E / . —
A Label Standalone Desktop App e
Create a standalone desktop application using MATLAB Compdier app.UlIFigure "o 5 10 15 Solild » 5= ES e
l‘-',l List Box p. UlAxes reeepreraperTETE fime Line Style
£ p.Masss lf 2 "GD 60 80 100 Warning
Tithe i auge
wa Radio Button Group Initial Values Mass 40 50 B0 P Stiffnessk
b L R N N RN AN
Displacement 1.00 m 0 20 40 60 80 100 30 70 p.LineStylek
;J o Slhider 20 80 P DampingSlider
. y P Dampin \
Velocity 0.00 m/s amping Jrrerprr e 10 - a0 app.InitialValuesPanel
12335 Spinner 0 20 40 60 80 100 o 100 app DisplacementEditFie _
Response Stiffness ’
Swie | State Button 1 Ul FIGURE PROPERTIES
Table oy Underdamped Configuration | ¢
0.8 1
i on . Iniisl Valuss Mas:
Text Area = o | . — Displacement oo m
M) 2 0.6 1 -|. Titke Mass - Spring - Velocity 0.00m/s| |~ Damping
Title @ - i Colar =
| Toggle Button Group g r Background Colo Response
= ) off {f-;' 0.4 1 - Overdamped
a Tree Q B
Power 0.2 |  Allow app to be resized % = overdamped
a
Title Dotted . . DotDashed 4 Resize components w app is
Dotred DotDashed
Panel —
O ane 0 e S s 5 5 = 3 Solid = — = Dashed
g = = . ime
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Tab Group Time T2 ‘G"““ 2019 arming
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(R L e L e | Line Style
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= ? Warning Error
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' https:\\www.app.com
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Sharing apps before R2018a

1 - CAEXPO2071 8\demos\AppDesignerBuggyMassSpringDamper.mlapp™

Share
-

MATLAB fun
-
User MATLAB App —
BuggyMassSpringDamper mlapp™ Create an app |nqtalla1mn fila to share your app with MATLAB users
COMPONENT LIBRARY Aan

Create a deployed web app using MATLAE Compiler

A Label Standalone Desktop App
Creae a standelone deskiop application using MATLAB Compilsr
—
*ﬂ. List Box
€

4

MATLAB EXPO 2018

App
Installer.exe

Yesterday

MATLAB
Runtime

* Standalone

<

App

4\ MathWorks
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Sharing apps after R2018a

MATLAB C 1 O hyunuks-mbp-wifidhcp.mathworks.co... ¥ [ = B End-Users

User 4\ Simscape-l 4\ Simscape-O 4\ MathWorks 4\ Inside <\ Doc [yl Gmail »
& App Designer - CAEXPO2018\demos\AppDesigner\BuggyMass SpringDamper.mlapp*

| MATLAB Web Apps £ (v BuggyMassSpringDamper b

MATLAB Web Apps
e 3 d e [
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FILE | SHA N _ i ‘
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Response Stiffness
A Label = i App 15 ‘ T ‘
Create a standalong deskiop application using MATLAE Compiler " \
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Today with R2018a
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MATLAB o T End-Users
i N oy

C 1t @ hyunuks-mbp-wifi.dhcp.mathworks.com:9988/webap... v¢ | [ = B w @
4\ Simscape-1 4\ Simscape-O 4\ MathWorks 4\ Inside 4\ Doc [zl Gmail &, Drive » [ Other Bookmarks

MATLAB Web Apps

T 4\ MathWorkss I <£R I

G NN EEEEEEEEEEEEEEEEEENENEEEEEEREREEEE,,

Web Apps Server k'

mssssssmEEEEEEEm
" T

’ |¢I ™ TRy
E| x- o
+] tf KDREA ELECTROTECHNOLOGY RESEARCH INSTITUTE
.C
[ L BuggyMassSpringDamper BuggyMassSpringDamper KERI_Project
' by MathWorks Korea by MathWorks Korea by Hyunuk Ha
MATLAB Compiler
version 2.1 version 1.1 version 1.1
4\ MATLAB Deployed_Web_Apps Installer - o X
Connection Settings B
MATLAB Deployed_Web_Apps 1.0 éh\ I'UUNK
ROVVa

4

T e
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+ Additional feature for HMI : Integrating with Simulink

= Objective: Use an app to
write and read block values
In a Simulink model

« What we'll see
— Open an app from a model

— Set a model parameter from
the app

— Display a value from the
model in the app

MATLAB EXPO 2018

Ul Figure

4\ MathWorks

ﬁ .
& app controlling the model
4 5 6 /40 0 N
mySystem 3 > 7 / / \
20 80 -
© || P& mySystem 2 B \ / v
\ /
1 & N0 100 / |
& 0 10 : '
E3 Start the simulation to open the ag nput Output
You can also open the app from th . i
= sentto Simulink read from Simulink
_ value read from the app value sent to the app
|55
] / \
57481 10
Input 4 Output_display
How to review this example:
(1) In the model callbacks section, have a look at the StartFcn callback.
s (2) Look at the startFcn() m-file >> edit('startFcn’);
(3) Open and review the app code: >> open('myApp.mlapp');
»
Running 125% T=2.566e+05 [ auto(FixedStepDiscrete)

27



Any guestions on interactive programming in MATLAB?

[ XK )
LIVE EDITOR

INSERT

Helile e B8 l= e

Code Control Section Text Table of Code Image Hyperlink Equation
- Break Contents Example + -
CODE | SECTION | TEXT | IMAGE | LINK

| EQUATION |

SunriseSunset.mlx * "I + 1

Live Editor - /Users/hyunukha/Documents/MATLAB/LiveEditor/SunriseSunset.mix *

2

) MATLAB Web Apps

4\ MathWorks

(i BuggyMassSpringDamper by = x

C 1Y ® hyunuks-mbp-wifidhcp.mathwork.. Y| [ = B & ® :

4\ Simscape-l 4\ Simscape-O 4\ MathWorks <\ Inside <\ Doc gl Gmail » = other Bookmarks

z MATLAB Web Apps

solar time correction is the difference (in minutes) between solar time and local
time. The solar declination () is the angle of the sun relative to the earth's
equatorial plane. On any given day of the year (d), solar declination (&) can be
calculated from the following formula:

& = sin"! [sin(23.45) sin (260 (4 — 81
sin [sm( ) sin (365 ( ))}
Using the latitude (¢ ), the sun's declination (§) and the solar time correction (SC

) we can calculate sunrise and sunset times.

sunrise = 12 — €08~ (—tan ¢ tan§) _ SC
15° 60

Estimating the Sunrise and Sunset Times

Set the latitude, longitude, and UT offset.

lat = 41;
lon = -71;
UTCoff = =5;

Estimate the sunrise and sunset times.

day = 1:365;

timeCorr = equationOfTime(day);

solarCorr = 4%(lon - 15%UTCoff) + timeCorr

delta = asind(sind(23.45)*sind(360x(day — 81)/365));
sunrise
sunset

Show the sunrise and sunset times on January 1st.

[sunrise(1),sunset(2)]

Plot Yearly Results

sunset = 12 + £0s_' (~tan g tan 5) (_;5;?4’ tan) _ SC

60

12 - acosd(-tand(lat)*tand(delta))/15 - solarCorr/60;
12 + acosd(-tand(lat)*tand(delta))/15 - solarCorr/60;

ans =

Time of Day

7.2376

16.3662

Sunrise and Sunset

Day of Year

250

350
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