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Live Editor

4\ MathWorks

Live scripts are program files that contain your code, output, and formatted text together in a single
Interactive environment called the Live Editor.

R2018b

New Open Save

|~/ Live Editor - Untitled10.mbx *

LIVE EDITOR

%E@EFMFB o 4

: BIUM =
|l compare )fGoTo = .

AT — T L WEOY. R AR
FILE | NAVIGATE FORMAT

Code Text Section

AaBb
tAaBch IMBDC‘M al (] -

i ZEquab'on
L_J égﬂypui*
Cereak . ige » | Normal |

INSERT

Heading
TEXT STYLE

Estimating Sunrise and Sunset

Solar Time Correction

To calculate the sun's position for a given place and day we need to calculate the solar time correction. Solar time is based on
the sun's position in the sky. For example, solar noon is defined to be the time when the sun is highest in the sky. The solar

time correction is the difference (in minutes) between solar time and local time. The correction has two parts:

A constant value that accounts for local longitudinal position

A daily value that accounts for the eccentricity of the earth's orbit calculated from the Equation of Time (EoT).

long = -71.06;
lat = 42.36;
UTCoff = -5;

longCorr = 4*(long - 15*UTCoff)

days = 1:365;

B = 360*(days - 81)/365;

EoTCorr = 9.87*sind(2*B) - 7.53*cosd(B)
solarCorr = longCorr + EoTCorr

clf

plot(days,solarCorr)

axis([1 365 0 35])
title('Solar Time Correction')
xlabel( 'Day of Year')

ylabel( 'Minutes')

- 1.5*sind(B);

%
%

%

%

longitude
latitude

% UTC offset

longitudinal correction

Equation of Time correction

| SolarAnalysis.mix | FuelEconomy.mix *

| Untitled10.mix * |+ |

longCorr = 15.7600

solarCorr = 1x365 double
12.0548 11.6103 11.1766 10.7361 ---

Solar Time Correction
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. . B Live Editor - Untitled2.mhc* - O
L I Ve Ed I tO r LIVE EDITOR INSERT _B,* I S i)
Find Files = Normal = Run Section -
o 3 E? = =| & EN =] B > b
i/ Compare IﬂGDTD -~ B UM — [ Run and Advance
New Open Save Tet — T & 7 Code w3 |E4  Secton Run Step  Stop
YooY v et (Fmd v il Break Pzf Runto End
FILE | NAVIGATE | TEXT | CODE | SECTION | RUN | =
1 exoplanets = readtable('exoplanets.xlsx") |I%|

= Filter table output interactively

with generated code

1 11 Com' 110.6200 185.1793 i SortAtoz 15.0000
2 11 UMI 119.4700 2292745 U_ SortZto A 24.0800
3 14 And' 76.3300 352.8226 11.0000
4 14 Her' 18.1500 2426013 < NaN

. Merge tWO Ve rSionS Of a 5 16 Cyg B' 21.4100 295.4666 SelectAl Clear Al NaN

. . . 5 18 Del" 73.1000 314.6081 s 2499 B 8.5000
||Ve Scrlpt Or fU nCtlon 7 IRXS J160 145.0000 242 3763 “ ! NaN
8 24 Sex’ 747500 155.8682 5 ° 4.9000
F 128
9 24 Sex’ 747300 1558682 4.9000
G 408
K 276
M 110 &
= Additional Subheading Styles LalstName Gender T Age ' Location Height Weight |
1 'Smith’ 'Male' * 1] Sort Smallest to Largest 6

| Untitled2ambc ¢ [ 4] 2 "Johnson' ‘Male' * Il Sort Largest to Smallest

= Internal hyperlinks within 2| Willams' | Female! " Min: 25 o0 !

4 'Jones' 'Female’ ‘
a ||Ve Scrlpt 5 '‘Brown' 'Female' ¢ 8 ¥ Y 9
6 '‘Davis' 'Female' ‘ 2
7 'Wilson' 'Male' ° _ 0
8 '‘Anderson’ 'Female' ¢ 4 t:]
9 ‘Thomas' 'Female’ ‘ ) ‘ | | 7
- ke el 2
ARMMN 11
t = t(t.Age >= 34 | ismissing(t.Age),:) 25 30 35 40 45 50
Copy ‘ 34 ‘ ‘ 50 |

Include Missing (NaN) - O rows

R2018b 4
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Data Analysis

Code A

LastName Gender T Age | Location Height Weight
1 'Smith’ 'Male' I Sort Smallest to Largest
: "Johnson' Male' ﬂ Sort Largest to Smallest
3 'Williams' 'Female’ Min: 25 Max: 50
4 '‘Jones' 'Female’
5 'Brown' 'Female' 8 v o
6 'Davis' 'Female'
7 'Wilson' 'Male' ¢
8 'Anderson’ 'Female' 4 1
9 'Thomas' 'Female'
t = t(t.Age >= 34 | ismissing(t.Age),:) 02I5 36 35 40 45I 50
| 34| | 50 |

Update Code Copy

Include Missing (NaN) - O rows

Selecting 70 out of 100 rows

double

PN @O ©o & 3 & o

4\ MathWorks



Data Workflows Continue to Improve

R2018b

Import

t1 = readtable("S3://bucket_name/file.txt");

Preprocess

rt
=
|

= removevars(tl,"P");
convertvars(ti,["T","RH"],"double");
t = synchronize(t1,t2,t3);

t = sortrows(t);

t = fillmissing(t,"linear");

t = rmoutliers(t);
t
t
t

rt
=
]

= smoothdata(t);
= normalize(t);
.T = rescale(t.T);

Explore

[tmin,tmax] = bounds(t.Time);

top5 = topkrows(t,5,"RH");

byTime = groupsummary(t,“Time","year");

g = grouptransform(t,"AQILabel”,"rescale");
chgpts = islocalmin(t,"MaxNumExtrema",S);

Visualize

stackedplot(t);
geoplot(t.Lat,t.Lon,t.RH);
heatmap(t,"AQILabel"”,"Year");
scatterhistogram(t.RH,t.DP);

4\ MathWorks:
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Import Data

Import from more places
= Support more formats

(stlread, stlwrite) R2 O-I 8b

tl = readtable("S3://bucket name/file.txt");
t2 = readtable("wasbs://container@account/path/file.txt");

R2018b
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Preprocess

tl = removevars(tl,"P");
= convertvars(tl,["T","RH"], "double");
synchronize(tl,t2,t3);
sortrows(t);
fillmissing(t,"linear");

rmoutliers(t);
smoothdata(t);
normalize(t);

= rescale(t.T);

R2018b
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Explore Data

[tmin,tmax] = bounds(t.Time);
top5 = topkrows(t,5,"RH");

byTime = groupsummary(t,"Time","year");

g = grouptransform(t,"AQILabel"”,"rescale");
chgpts = islocalmin(t, "MaxNumExtrema",5);

grouptransform

— Perform grouped computations, such as
normalization or filling missing data, on
table and timetable variables

R2018b



New Cheat Sheets Available
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Importing and Exporting Data Using MATLAB

MATLAB Live Editor Quick Start Guide

Importing and Exporting Data Using MATLAB

MATLAB® provides funcliondlity to read and write data in many forms. This reference shows commen use cases,
but is not a comprehensive list of available functionality.

To see the relevant MATLAB documentatian, click the > icon below or visit mathworks.com/import-export-data.
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https://www.mathworks.com/content/dam/mathworks/fact-sheet/importing-exporting-data-cheat-sheet.pdf
https://www.mathworks.com/content/dam/mathworks/fact-sheet/live-editor-quick-start-guide.pdf
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String Arrays

4\ MathWorks
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String Arrays

= Introduced in R2016b
— Designed and optimized for working with and manipulating text

= In R2018b you can use string arrays for data,
properties, and name-value pair arguments =
nearly everywhere in MathWorks products

LIVE EDTOR

=| [T] equten ~
_I;J\.;l‘em‘

Grmares §
seve ANt AT

&
i}
p
el v
5 2801x6 631818 table Ed
-
5 narrati! weather.Narrati
s whos narrat
=
ame Bytes (lass  Attributes
rrrrrrrrr 2801x1 191286 string
e_cell = cellstr( )
h rativ ‘
Name Size Bytes Class  Attributes
rrrrrrrrr 2801x1 191286 string
rrrrrrrrr _cell 2801x1 332216 cell h
Command Window (O]
£ >

R2018b
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New Visualizations

= scatterhistogram!l0 Ccreate a

scatter plot with marginal

histograms

species
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« stackedplot for visualizing
several variables from a table or

timetable
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Geographic Plots i

- Three new geographic plots |
— Line plot: geoplot
— Scatter plot: geoscatter
— Density plot: geodensityplot

« New geoaxes object

gx =
Longitude
GeographicAxes with properties: . Damage Estimates from 2016 Storm Events
IREE i
Basemap: 'darkwater' % ?\ = | /
Position: [0.1300 0.1100 0.7750 0.8150] " I’LT S~
Units: 'normalized' g R
" Nk
Show all properties "

-130 -120 -110 -100 -20 -80 -70 -60 15
Longitude



Plot Interactions

Axes interactions enabled by default
— Panning

— Zooming

— Data tips

— 3-D rotation

= Access and customize data
exploration toolbar for each
axes object

= Opens Property Inspector

= Can still use plot tools:
plottools("on")

R2018b

File Edit View

DEde il

8000

7000

2
S

Stellar Temperature (K)
=
=

'Figure 1 > | Axes > | Line

2| (8 &
¥ COLOR AND STYLING
Color ol -~
LineStyle - | -
LineWidth 05
v MARKERS
Marker vnone v
Markerindices ” 123456
MarkerSize ” 6 |

» DATA

4\ Property Inspector O X

J O

2

ecoooe||l®

=EEoTO>

4\ MathWorks

16



Graphics Conveniences

subplottitle("Main Title")l

4\ MathWorks

—

1

05

yline(5,"--")

O
0 0.5 1
Q >
) S5O L) C
0 0.5 1

op Window Help

anuihgsggiffi
Main Title

05

10

0.5

0.2

0.4

0.6

0.4

0.6

0.8 1

xline(©0.1,"r")
xline(©.4,"r")
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App Building

4\ MathWorks
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App Designer

App Designer lets you create modern professional looking apps in MATLAB!

4] Pulse Generator - o X
500 AuoUpdate  of @D o0 @ puise (_JJ Pulse Spectrum
1
Signal Length (s) | 2 ost
Tpe (sweep ) >
04

02

2
&
T
“.
¥
s
Response

NN 02

Window Modulation
04
0
Ly 05 s 05 06

o . ™ .

02 -fO} 08 10 .. 10 08
0’, \.| '1_1_' & Microplate analysis _ o %
High Pass Dispersion Plate Browser "

| SelectFiles | CurentFile:  microfiter_data0003.csv |

Microplate Plot EC50 Curves
0000086000

A

| Previous File | Nexle | ea

I @ M moOO o >»
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App Building

Add Callback Function -)
= Custom mouse and keyboard interactions using
figures created with the uifigure function Component: | UIFigure g
Callback | StartupFcn -
. StartupFcn
= Custom tooltips for Ul . Name: K eRequesiFon
components in apps ar aa’\ SizeChangedFcn
— Available for Ul components [— ButionBownFen
_ _ P | 20 50 ]:I =, Thisiz a Gauge WindowButtonlUpFcn
N App DGSlgner apps and -,\\ﬂ./mn\'/.' WindowButtonDownFen
in figures created with the ’ WindowScrollWheelFcn

ui figure function WindowButtonMaotionFcn
KeyPressFcon

KeyReleaseFcn

U] L O [ =

= Scrolling enabled for the following containers:

— Figure 4 UlFigure = = Scrolling works only in:
— Panel — App Designer apps
_ Tab Choose a category: — Figures created with the uifigure function
) Button2 — Child containers within those figures
— Button group ) Button3 L : :
Aoutons  * = Scrolling is not available for axes objects
R20-|8b — In this case, you can parent to uipanel 20




App Building
Graphics Support

« uifigure now supports uiaxes AND axes objects

— Integrate plots into an app using the axes,

polaraxes, and geoaxes functions
(See example in the R2018b doc)

— This allows you to display more types of plots
See Displaying Graphics in App Designer

2018

4\ MathWorks
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] ] " Notes )
A p p B Ul I d N g = Only available in apps created with the uifigure function

. . . . = Not available directly in App Designer; could include the
Grid Layout Manager using uigridlayout S £ T TS S P

- A e

1
Option 1 v

s

[
o
x

% Create figure

F=uifigure;

F.Position = [@ © 600 300];
movegui(F, ‘center’);

Drop-down Button

1
Option 1 v ‘ Drop-down Button

08 08

Button ‘ 06 Button #1
04

Button #2 ’ Button ‘ Button #2 { Button

Button #1

Button

vel g = uigridlayout(F,[4,3]);

‘ % Create grid layout

g.RowHeight = {50,50,50, '1x"};
- g.ColumnWidth = {100,100, '3x'};

‘ g.Padding = [20 20 20 20];

5% 2l g.ColumnSpacing = 20; §=

% Create grid layout

g = uigridlayout(F,[4,3]);
g.RowHeight = {50,50,50, '1x'};
g.ColumnWidth = {100,100, '3x'};
g.Padding = [20 20 20 20];
g.ColumnSpacing = 20;
g.RowSpacing = 20;

0 0
0 0.2 0.4 06 08 1 0 01 02

03 04 05 06 07 08 09 1

#|

|

[m]
>i

1 06}

Drop-down Button

Option 1 v

Button #1 ’ Button

|

L ) & . e
0.4 bl.Layout.Column = [2];
bilabel = uilabel(g);
bllabel.Layout.Row = bl.Layout.Row;
g bilabel.Layout.Column = bl.Layout.Column - 1;
— - bilabel.HorizontalAlignment = ‘right’;
08 bilabel.Text = {'Button #1'};

Button #2 ’ Button

o
=

b2 = uibutton(g);
b2.Layout.Row = [3];

£S 0 n n n - S b2.Layout.Column = [2];

0 02 04 06 08 1 b2label = uilabel(g);
L2 b2label.Layout.Row = b2.Layout.Row;

b2label.Layout.Column = b2.Layout.Column - 1;
& b2label .HorizontalAlignment = ‘right’;
b2label.Text = { 'Button #2°};

0

0 02 04 06 08 i 5
ax = uiaxes(g);

ax.Layout.Row = [1 size(g.RowHeight,2)];
ax.Layout.Column = [3];

R2018b
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App Designer
Code View

= Code folding
- Code analyzer message bar

= Export apps as .m files

— Enables you to change it
outside of App Designer

— NOTE - there is no option for
Importing changes back into
App Designer

R2018b

[ T N = K I U6 I ]

1e

12
13
14

16
17
13

Design View Code View
classdef axesTestApp < matlab.apps.AppBase
#% Properties that correspond to app components
properties (Access = public)
UIFigure matlab.ui.Figure
end

methods (Access = private)

% Code that executes after component creati
function startupFcn{app)

¥ = [1:186];

¥ .2

ax = axes(app.UIFigure)};

mmmmmmmmmmmm

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

4\ MathWorks
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Performance
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&\ MathWorks:

Performance

Start faster:

Increased speed of MATLAB startup time
— 18a: general start time improvement
— 18b: focus on network concurrent configurations

- Create new and open existing Live Scripts faster
= Startup Apps faster

Execute code faster:

2018

Index into large arrays with improved performance when using : operator
Faster calls to built-in functions due to reduced overhead
Improved set function performance with enumerations

25
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