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Our goal is to make MATLAB the easiest and most
productive environment for engineers and scientists.

We've released over 7,000 new features and
enhancements in just the last 2 years.
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See all the detalls In the Release Notes
MATLAB Release Notes R2024b

Bug Reports | Bug Fixes expand all in page

YOUR SELECTIONS ~ Performance  x
F I Ite r reS u |tS by - Found 104 notes | Release Range: R2021b to R2024b P

- Release ra‘n g e ‘ R2021b v~ to‘ R2024b v~ 1A Incompatibilities [ A Highlights Sort Release: Latest to Earliest v
p [C] Environment
- Category ‘ Text Filter: MATLAB Release N\

[] Language and Programming

[] Data Analysis

- TeXt fi Iter ¥ R2024b [] Data Import and Export

New Features, Bug Fixes, Comp#¢ [] Mathematics expand all
— |ncompa’t|b|l|t|es R2024b: Bug Fixes [] Graphics
7] App Building

—_ H ig h I i g htS Performance Performance

D Software Development Tools

¥ datetime Format Parsing: In" 'n formats that include localized names or time zone offsets )
[] External Language Interfaces ¢
datetime format parsing p?f [[] Hardware Support ;\ing commeon formats that include localized names or time zone offsets. This list shows a few examples of such formats,
which are part of ongoinge”™ - .. . ,;Fperformance:

e dd-MMM-uuuu HH:mm:ss
e MMMM/dd/uuuu

* QQQ-uuuu
® yuuu-MM-dd HH:mm:ss Z
® uyuuu-MM-dd HH:mm:ss.SSS XXX

For example, this code creates a string array of dates that use a localized abbreviation for the month of April. The dates in the string array use the dd-MMM-uuuu HH:mm: ss format, where the MMM
specifier represents the abbreviated month name. Then the code uses the datetime function to parse and convert the string array. The code is jabout 17x faster than in the previous release.

function timingTest
s = "23-Apr-2024 11:3@:" + randi([1e,59],1eeee,1);
for i = 1:1e8
d = datetime(s, ...
InputFormat="dd-MMM-uuuu HH:mm:ss", ...
Locale="en_US");
end

end 3
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Theme - Access
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Native support for Apple Silicon 2023

= Run MATLAB natively on M series chips
— Faster startup time
— Faster linear algebra
— Reduced battery usage
— Reduced memory usage

Apple Release Event — Oct 2023 MacBook Pro promo video MacBook Pro home page



https://www.youtube.com/watch?v=ctkW3V0Mh-k
https://www.youtube.com/watch?v=0pg_Y41waaE
https://www.apple.com/macbook-pro/
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A New Desktop for MATLAB is in open beta 2024

File E ge

MATLAB Central v Files  Authors =~ My File Exchange +  Publish  About

New Desktop for MATLAB (Beta)

by MathWorks Desktop Team
Try new Beta features including dark theme, updated layout, expanded search capabilities, and more

= Find on File Exchange or Add-Ons menu

’ Try the New Desktop l_brj 4 B lecececl®e® |Searr:h Documentation p

= Previews of upcoming features

HOME PLOTS APPS LIVE EDITOR INSERT

[
B, B 4 & zcowre S 0

[y
=
New New New Open g™ Find Files @ Import Save “ Favorites 3 Simulink

Data Workspace By

= Integrated feedback for functionality TS

requests, performance issues, and bugs S

B helloworld.m
MATLAB® provides a large number of functions that perform computational tasks. Functions are
equivalent to subroutines or methods in other programming languages.
To call a function, such as max, enclose its input arguments in parentheses:

A=[135];

max (A)

ans = 5

Workspace If there are multiple input arguments, separate them with commas:

iiName i Value
x [1,23456...
y

B = [36 9];
union(A,B)
ans =
1
B Command Window

> |



https://www.mathworks.com/matlabcentral/fileexchange/119593-new-desktop-for-matlab-beta
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New Desktop unlocks enhanced productivity features
Already available in MATLAB Online

Dark Mode Enhanced Figure Window New Side Panels

EDITOR PUBLISH VIEW 4\ Figures o X g=all Add-Ons ERENN Comit.
‘@ P& B; | Fg Profiler | > B Section Break FIGURE FORMAT TOoLS ® E ‘Search for add-ons C)\l ‘?| > >
= e B z = = — o -
S — B 8 B¢ B Codelssues R »M Run and Advance Show Code |:| l:l |:| II|:| |] I:Q E = PE—
5| @8 Debugger Section ) Run to End Save As (1) Copy Figure —— e ‘:,)_) EETIE ) el L
= %, Print Title Subtitle X-Label Y-Label Z-Label Legend Colorbar Grid = ~z PIVlab - particle image v... FS
FILE LABELS AND ANNOTATIONS ’7\ ' rﬁ William Thielicke P 100.0k * 4.9
= mystats.m X Figure 1 % ¢ | Property Inspector O]
» Figure 1 @\ .. Embedded Coder Robot ...
X = 1: 1@, Search Q‘ [ (%) E] RS @Takashi Chikamasa P 645k * 47
n = leng‘th (X) 3 ; v FACES mE NXTway-GS (Self-Balanci...
avg mymean (X ,N ) ; FaceGolor (fat | -] B &3 Yorihisa Yamamoto 308k *49
med mymedlan (X_, n) > = = X Steam, Thermodynami...
0. w EDGES |§ fﬁ Magnus Holmaren D694k *4T
. MeshStyle (both ) Hybrid-Electric Vehicle M
function m = mymean(v,n : S
y ( b} ) i —— H- s | &3 Steve Miller 727k *48
o .
% MYMEAN local function Edgenpha o -
10 4 i rowse for add-ons...
60 =
" 50 N s— ~ Installed 1
o 40 » COORDINATE DATA -
20 » COLOR AND TRANSPARENCY DATA
0o = Source control
Generated Code (Figure 1) : > LOHTING u Deb ug g I ng
—| » LEGEND

hSurface = findobj(gcf,"Type","surface") LEN
hSurface.EdgeAlpha = @ T | ¥ INTERACTIVITY Adfj'On manag ent
» CALLBACKS . m -
u ny FMIGES 8
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Theme - Ease of Use
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Create interactive, human readable scripts in the Live Editor

= Make scripts readable
— Richly formatted text
— Interleave code & output

= Add interactivity
— Hyperlinks and table of contents
— Live Controls to adjust parameters

= Share with non-MATLAB users
— Export as report (pdf, docx, etc.)

— Share through GitHub and MATLAB
Online

SunriseSunset.mix X

Estimating Sunrise and Sunset

We can estimate sunrise and sunset times if we know the latitude, longitude, and UTC offset. The solar
declination (&) is the angle of the sun relative to the earth's equatorial plane. On any given day of the year
(d), using the latitude (¢ ), the sun's declination (&) and the solar time correction (SC) we can calculate

sunrise and sunset times.

Solar Declination Sunrise Sunset
-1 . —1 -
5 = sin™! |sin(23.45)sin (@(d—snﬂ jp_cos (~tangtand) SC |, cos (~tandtand) SC
365 15° 60 15° 60

Table of Contents

Estimating the Sunrise and Sunset Times
Plot Yearly Results

Estimating the Sunrise and Sunset Times
Set the latitude, longitude, and UT offset.

lat = 42 {)
lon = -71 { )
UTCoff = (-5 v

Estimate the sunrise and sunset times. We use the custom equationOfTime function to calculate the solar
time corection (SC).

day = 1:365;
timeCorr = equationOfTime(day)

timeCorr = 1x365
-3.7052 -4.1497 -4.5894 -5.0239 -5.4528 -5.8756 -6.2921 -6.7018

plotSunriseSunset(lon, UTCoff, timeCorr, day, lat)

Sunrise and Sunset
T T T T T T T 10

I/-\
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Interactively solve tasks and workflows

APPS LIVE EDITX

INSERT VIEW

T FAVORITES

K A 1) f—— - .

T © D @ se
L. k | I h I h L- I 1 Curve Fitter  Optimization PID Tuner System Wireless Signal Instrument SimBiology SimBiology ~ MATLAB Coder  Application

u Ive aS S SO Ve S e pS WI I n e Ive I O r |dentification Waveform G... Analyzer Control Model Builder Model Analy... Compiler

ircrg

MATLAE

BB & & s & B8 @&

Class Diagram Code Analyzer Code Data Cleaner Dependency Experiment Hardware Profiler Test Browser

= Apps solve larger, multi-step workflows | e

MACHINE LEARMING AND DEEP LEARNING

Git

54 % td @ ty td & &

Classification Deep Network Deep Metwork  MNeural Net Meural Net Meural Net Meural Net Regression Reinforcement
Learner Designer Quantizer Clustering Fitting Pattern Rec... Time Series Learner Learning De...

= Generate the code for your solution T e P — == P

4\ Bxperiment Manager — (m) x

S SO v R e [smiees <) V| ®m |

Clusts
New Layout ster Filters  Annotations | Export
- - - Pool Size: Plane -
. + I Ve aS S a I I + S FILE ENVIRONMENT EXECUTION RUN FILTERS | ANNOTATIONS | EXPORT
Experiment Browser H L X || L | Resuit1 x

+ [ PreatorpreyProject
[ Rreimortreyeles ~ Exhaustive Sweep Result
~ & LotkaVolterraExperiment

R LotkaVolterraExperiment Start: 8/2/2024, 1:38:53 PM I /S Trials
(View Experiment Source)
Find maximum and minimum population values in Lotka-Voltarra @ Complete 9 A\ Stopped 0 @ Eror 0
predator-prey model: QO Running 0 @ Queued 0 X Canceled 0
Rabbits' = (1 - Foxes/Alpha) * Rabbits @ Discarded o
Foxes = - (1 - Rabbits/Beta) * Foxes

= Build and share custom Tasks and Apps

Experiment Details Parameters Outputs ‘
Trial Status Actions Elapsed Time Alpha Beta itsiniti it itsMi i FoxesMin ‘
1| complete 0r O min 18 sec 1500000 250.0000 4000000 100.0000] 1226264 445.0740| 7
2| complete 0hr O min 15 sec 200.0000 250.0000 4000000 100:0000] 90.7330] 507.8026 7
3|@ Complete 0r 0 min 19 sec 2500000 2500000 4000000 100:0000] 849422 564.5798 s
4|@ complete 0 hr 0 min 12 sec 150.0000 300.0000 4000000 100.0000] 176.9674 470.1470) 8
5@ Complete 0 br 0 min 22 sec 2000000 300.0000 400.0000 100.0000] 138.8858 557.0936 B
6|@ Complete 0t O min 19 sec 2500000 300.0000 4000000 100.0000] 110.9909 631.7341 9~
v

Visualizations

500 Pnpulalu:n v. Time

RabbiTs|
| Foxes

400

Population

Time




Theme - Software Workflows
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Create reproducible environments with Projects

PROJECT

4@\ MathWorks

PROJECT SHORTCUTS

- Start from the same place every time e o a T g P v @
— Tracks all relevant files R ——————— io:manaw.ndow
— Set path on opening and restore on ~ ETEMMMER] - v o o o
closing o Jemobo @ .
— Automatically execute startup and oo | T P8
shutdown activities Comtdent ot ongin/main
= Simplify common workflows Detais -
— Source control integration
— Code refactoring across project files . e
e & &
- Advanced features flme ) o i oz S
— Reference projects reuse existing projects | O‘ '3_3‘ ':
— Apps to analyze file dependencies —_—
— File labeling for searching and grouping = a
— Project API for scripting actions in projects .
- Pe @ = Ej —




Theme - Integrations
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Collaborate and integrate using seven bidirectional interfaces

= Co-execute MATLAB with other Call code and libraries written in another
languages and applications language from MATLAB

Other
Code

= Bidirectional interfaces for:
— Python
— Java
— C/C++

— .NET Call MATLAB code from another language
- ResT R2024a
— COM

— Fortran

Your Coding
Environment

15
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Common use case: combine MATLAB with python for Al

Co-execute

4+ 01

MATLAB PyTorch TensorFlow
Techniques: 'a I : 1;
Simulink PyTorch TensorFlow

Exchange Models

G- 4=1

Engineering + Al

Applications: .

Pressure
Group 1 F fix)=0 |
% State —bb B Pressure
B

P | El@ LSTM - ROM
F
B } F B
Torque Shaft Motor Clutch
Motor w0 =200 rad/s
208 ents

C Application

Design

4 Ca

MATLAB SIMULINK'

1
%>

Deep learning
model

-4




Where should you go next?
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Get started for free with Onramp courses

X4

MATLAB Onramp Simulink Onramp Image Processing Onramp Signal Processing Onramp
Get started quickly with the basics of Get started quickly with the basics of Simulink®. Learn the basics of practical image processing An interactive introduction to practical signal
MATLAB®. techniques in MATLAB. processing methods for spectral analysis.

Details and launch
Details and launch Details and launch Details and launch

LN
N
Machine Learning Onramp Deep Learning Onramp Stateflow Onramp Control Design Onramp with
An interactive introduction to practical machine Get started quickly using deep learning Learn the basics of creating, editing, and Simulink
learning methods for classification problems. methods to perform image recognition. simulating state machines in Stateflow”. Get started quickly with the basics of feedback

control design in Simulink.

Details and launch Details and launch Details and launch
Details and launch

W -
https://matlabacademy.mathworks.com/ . FIGES @ 19



https://matlabacademy.mathworks.com/
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Engage with the community at MATLAB Central

Every month, over 2 million MATLAB & Simulink users visit MATLAB Central to get questions answered,
download code and improve programming skills.

MATLAB Answers: Q&A forum; most questions get
answered in only 60 minutes

File Exchange: Download code from a huge repository of
free code including tens of thousands of open source
ThingSpeak community files

MATLAB Ei:ghange
Central

Learn ‘ Contribute ‘ Connect 0

Cody: Sharpen programming skills while having fun

Blogs: Get the inside view from Engineers who build
and support MATLAB & Simulink

ThingSpeak: Explore loT Data

And more for you to explore...
¢ Fices

20


http://www.mathworks.com/matlabcentral/answers/index
http://www.mathworks.com/matlabcentral/fileexchange
http://www.mathworks.com/matlabcentral/cody
http://blogs.mathworks.com/
https://thingspeak.com/

Thank you

Q&A — 5min

Alex Tarchini
MathWorks
alex@mathworks.com
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