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MATLAB Live Editor

See results together with your

MATLAB code in the Live Editor
(introduced in R2016a)

= Add equations, images, hyperlinks, and
formatted text

= Present, share, and collaborate using
Interactive documents

= Interactive figure updates

= Interactive equation editor

4\ MathWorks

|=| Live Editor - C:\Demos\16a_Dermos'live_editor_scripts\Sunrise_Sunset.mkx
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For this example, we will use Boston as our location. We can

see how the solar time correction changes over the course of a
year.

long = -71.086;
lat = 42.36;
UTCoff = -5;

longCorr = 4%(long -
days = 1:365;

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

EoTCorr = 9_87*sind(2*B) - 7.53*cosd(B) -
solarCorr = longCorr + EoTCorr

15*UTCoff)

clf

plot{days,solarCorr)

axis([1 365 @ 35])
title('Solar Time Correction')
®xlabel('Day of Year')
ylabel('Minutes')

1.5*sind(B);

longCorr = 15.7600
solarCorr = Ix365 double
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MATLAB Online

Y -_\_
4\ MATLAB Online R2017a X L )
& > (| & Secure | https)//nightly-matlab.mathwerks.com

HOME PLOTS APPS LIWE EDITOR WVIEW
o H e o BIUM E =] % Eoeion |
=  Provides access to MATLAB e A O W e 3
- T 2] ®F| |Fs Break || Image

desktop and full MATLAB e | wavwe | romwar |

=] & )/ » MATLABDrive » WeatherEventanalysis b

language support from any CURRENT FOLDER SomEven T
Standard Web brOWSGr IMlﬂg:E>(plc:-re-E\\-'ems.ml>{ i idx = data.event_type ==

tornadoes = data(idx,:);

tg prepCategories. mat

e {5 prepEvents.mat

mec A3 | B i ; : tornadoes .MM = month(tor
- B | Preprocessing Cateqones_mlx {

=  No downloads or installs.

1]

= Cloud Storage and
synchronization via MATLAB
Drive

= Log in here with your
MathWorks Account:
https://matlab.mathworks.com/
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App Designer

Environment for building
MATLAB apps

(introduced in R2016a) & ?i & i“??e ; -
= Full set of standard user interface M 5
components e o
= Rich design environment 4 -
for laying out apps i RN |
" Object-based code format for easily 7
sharing data between parts of the app | e
= Enhancements include: .
— Maijority of 2-D plots supported F o
— Embed tabular displays using
uitable

— Zoom and pan plots in apps
MATLAB EXPO 2017 ) 6
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Apps Simplify Modeling and Simulation

These interactive applications automate
common technical computing tasks

= Signal Analyzer app

— Perform time- and frequency-domain
analysis of multiple time series

= Regression Learner app

— Train regression models using supervised
machine learning

= Control System Designer app

— Design single-input, single-output (SISO)
controllers
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Signal Processing Toolbox
Statistics and Machine Learning Toolbox e e
Control System Toolbox
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Working with Data Just Got Easier

4\ MathWorks

— -\\

Numeric

% datetime duration
double, logical categorical

3

' Str
single, ... calendarDuration g 4
»
Heterogeneous E O
. N
i ™ QL
\\
structure cell table 8 O Str
Text l l l
o
m string tall
char cell string
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Working with Big Data Just Got Easier

Use tall arrays to manipulate and
analyze data that is too big to fit in
memory

= Tall arrays let you use familiar MATLAB

functions and syntax to work with big
datasets, even if they don’t fit in memory

= Support for hundreds of functions in
MATLAB and Statistics and Machine
Learning Toolbox

= Works with Spark + Hadoop Clusters

0000.
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Tall Data
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— e.g.100GB ~ 1TB
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Working with Big Data Just Got Easier in Simulink Too

Stream large input signals from MAT-
files without loading the data into
memory

= Provides a big data workflow for Simulink N\ | \
simulations —— "m "m AT il
= Use big data in Simulink logging and loading

= Especially useful when running many Simulink Model

simulations where data retrieved is too large
to fit into memory
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Create Your Models Faster

C%)—I_,[:]
Use automatic port creation and GO Scope
reduced bus wiring i % ﬁ
Out1 [ ‘L[:T,'I
In2 Chart
= Add inports and outports to blocks when N
routing signals Subsystem
= Quickly group signals as buses and
automatically create bus element ports for LN
fewer signal lines
InBus Out3 B I3 Outt =—==(" 1 )

Im1 Ot
Cutd

h 4

In4

Outs

¥

In5

Subsystam Subsystam2
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Define your Data Faster

4 Stateflow (chart) sldemo_fuelsys/fuel_rate_control/centrol_logic * - Simulink = S|
File Edit View Display Chart Simulation Analysis Code Tools Help
B-o-Bes ¢ ile-B-eeOP 0 F-omw fem ] @ -
Reduces the need to open separate = >
. & e ) s ) [l | (e | Popecies i |
1 1 1 ] ¥ Monitoring
dialog boxes a e b e
- (Fal } » lquuP
o i i o - I’Operty
S P == o —— il =l |
L - Inspector
e # ‘uel_Disabled
. 4 :i.r;\:mm.;:nlsaamn Symbols a x
= Model and block parameter data is now "
® P
. 0 - - - v 02
accessible within the main editor : | . 0 e
¥ g »(O)  Spesd
. N
window =
E axitiFail Multi) V % :z_m;mm :
GIkS ¢ &
= . Symbol
. . . . | Inports/Outports | Sionals | Data Stores | Parameters 1l
= Accessing and defining Stateflow data is s “~ . Manager
- = (=} =} = sidemo_fuelsysyfuel_rate_control/control_logic/Pressure.map_estimate [-3;-3‘] 5 ,
aI SO m u C h eaS I er ’E 0 a B s\nemn_ma\Svic‘lue\_mte_cnr\lrn\.“mn(m\_\ﬂg\jPrEssuren'\HD_esUma: ‘; I'IEZJ m;LmE . |
c Model Data Editor
= nate.
;elady - 81% ode4s.
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Simulate your Model Faster

Use JIT acceleration and the new
parsim command to speed up your

simulations

= Quickly build the top-level model for
improved performance when running
simulations in Accelerator mode

= Directly run multiple parallel simulations
from the parsim command

= Especially use for Monte Carlo
simulations and Design of Experiments

Parallel Computing Toolbox
MATLAB Distributed Computing Server

[Ar.celeratof
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4\ MathWorks

Connecting MATLAB Analytics to IoT Systems

Deploy analytics
to server/cloud

Communication

[JThingSpeak™

Analytic 10T Platform

= WPy = o e e e e e e e e = =
E‘\ Deploy algorithms

to nodes/devices
Smart

Connected
Devices

Algorithm Development
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New Hardware Support

Run Simulink models on low-cost
hardware devices

Run Simulink models on Raspberry Pi 3
and Google Nexus devices

Adds to existing hardware support,
iIncluding LEGO, Arduino, iPhone, and
Android devices

4\ MathWorks
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More Connections to 3" Party Tools

[ youBot | youBot X
< C' | @ https:/cad.onshape.com/documents/24e18c43ffefa216434f4441/w/d1c195a5bi @ ¥ ¥ | & ‘
Onsgape = 9= 4. youBot van @~ ® < 0 ‘3'{
Connect your models to Onshape and Bt (© G EHHEE N TN BSE Y
. Instances (28) Type: Business Goal
DOORS Next Generation -
) Bicep <1> @ l b M Priority: v
) Electronics Board <1> 4 B Status: Draft
o) Finger A <1> - @- Comments

) Finger B <1>
) Forearm <1>
& Gripper Housing A <1>

= Convert an Onshape CAD assembly A s

) Motor Finger A <1>

Into a Simscape Multibody model v

Links (3)

» Implemented By (1)
sf_car_DMNG/NVehicle (SubSystem)

(1

Ll < pinGripper Pivot 2 <1> s 275: Service for Allocating

4 & PinGripper Pivot 3 <1> Dividends

f ) Pin Gripper Pivot 4 <1> v 3§ J
) Pin Housing Al <1> =, 01 JKE Vision for Smarter

- ) Pin Housing A2 <1> Banking
= Link and trace model elements to

) Pin Housing B2 <1>
) Pin Housing C1 <1> 2 Used

requirements in DOORS Next

) @P.wc(k’l:- fh”_
Generation

=l

@ 4+ [ youRobotArmGripper2zip | < youBot Parts youBot
oo e————————
7 speed LL o
Requirements Traceability L4 Link to Selection i 8
Linear Analysis b Link to Selectior 2| Explorer
Design Venifier b Link to Currer s
I_p Coverage D Link to Sele vord
veh Madel Advisar > Link to Seiw. 1 Excel
( .
&t T Tt
UL ( Link to Current Item in DNG
. o Maodel Transformer 4 =
Simscape Multibody L
- - . 0 Add il b el i ] Pl ekt

Simulink Verification and Validation " MATLAB EXPO 2017 +5-18



Efficient Code Generation

Improve code quality with clone detection
and dynamic memory allocation

= Refactor repeating library patterns and
subsystem clones

— Reduces redundancy
— Improves reusability

= Generate C code that uses dynamic memory
allocation from MATLAB Function blocks

— Allocate memory as needed at runtime

Embedded Coder

4\ MathWorks

! )
B o Lo =
= N A=} ‘ )
= =L} Clones replaced with
e M library block
I D
S —
e B g -me-d g e
£ .J 1)
118 {ATLAB Fu ion R {ATLAB Function
119 MATLAB Function 'MATLAB Function <51>
120 if (!mymdl DW.p not_empty) {
121 R IgS1¥ )4 W
122 181> 335"
123 k = mymdl DW.p->size[0] * mymdl DW.p->size[l]:
124 mymdl DW.p->size[0] = 1;
125 mymdl DW.p->size[l] = 0;
126 mymdl emxEnsureCapacity((emxArray common mymdl T *)mymdl DW.p, k, (ing
127 sizeof (real T)):
128 mymdl DW.p not_empty = false;
129 }
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Code Verification

“Inputs &
Detect and prove the absence of run-time errors

4\ MathWorks

Stubbing Find defects aI —

~Multitasking [
In your source code using static analysis ~Coding Rules & Code |

E} ' Data flow

g Bug Finder Analysis RESouce pipge

& Programming

~Reportin
: : : : DF,: b tg dc " =[] Object oriented
= Identify CERT C violations using defect i s i [l —
checkers and coding rules ~Advanced Setings &[] Securky
= Detect security vulnerabilities highlighted @[] Tainted data

by the CERT C standard
= Addresses growing concern over software

: . : : if (output v7 >= 0) f{ )
security with the rise in system saved vaiveshontpus 71 & Al aety
connectivity return =9 retl acgonment to element of static array (int 16): [-32 .. 112]

array size: 127

CERTC Description

Learn more at:

Demo Station
Code Verification

Polyspace Bug Finder

Polyspace Code Prover

ARR30-C Do not form or use out-of-bounds pointers or array subscripts Array access out of bounds

MATLAB EXPO 2017 ¢=° 20



Agenda

Platform
Productivity

-

Getting your work
done faster

Workflow
Depth

Support for your
entire workflow

4\ MathWorks

Application
Breadth

Products for the
work you do

MATLAB EXPO 2017 22



4\ MathWorks

Support for the Latest Wireless Standards

802.11b/g/n

802.11al/ac

Generate IEEE 802.11ad compliant
waveforms and simulate 3GPP 5G radio S
technologies i 2) |

= |EEE 802.11ad is a new Wi-Fi standard

iIntended for high data rate short range e
communication
Spectrum
20 + 108 RBs (V\F')-OFDM, F-OFDM)
100 RBs (OFDM)

ool M I-‘g.'j',.,j’iifr.?' yii ‘” i '-i'l'*'%’J"‘]-’F""ﬁ-'ﬂl
= Anew 5G library is available to explore the ’ | I

behavior and performance of new proposed 5G S 0| W(
radio technologies W i
WLAN System Toolbox _ _  Frequency (MHz)

LTE System Toolbox MATLAB EXPO 2017 <% 23
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Machine Learning

“Learn” information directly from < - T

[ REGRESSION LEARNER

. . | L = [ — [~ P Etel -
data without assuming a B L = 5 =
New Feature PCA Rational Squared Matem 572 Exponential Advanced | Use | Train  Response Predictedvs. Residuals
Session ¥  Selection Quadratic | Exponential Parallel Plot Actual Plot Plot
. . FLE FEATURES MODEL TYPE TRANNG PLOTS | s
re et er l I l I n e e l l at I O n aS a I ' l O e Data Browser O Response Plot Predicted vs. Actual Plot Residuals Plot £ Bxort the currently selected model in the History
¥ History T listto the workspace to make predictions with new data
1.14  Ensemble RMSE: 402.89 A Predictions: model 1.19 Export Compact Model
Last change: Boosted Trees S &, Export the currently selected model in the History lst withor
1.15 Ensemble RMSE: 217.45 1000 F its training data to the workspace to make predictions with
Last change: Bagged Trees 9/10 features * Generate Code
1.16 Gaussian Process Regr.. RMSE: 123,16 5> Generate MATLAB code for training the currently selected
Last change: Squared Exponential G.. 9/10features P Lod model in the History list, including validation predictions
- 117 Gaussian Process Regr.. RMSE 12148 § 2 -
= Regression Learner a -
| 118 Gaussian Process Regr.. RMSE 15540 % X-axis
‘l Last change: Exponential GPR 9/10 features _(3 (@ True response
— P I t d I 1 k 1 t f 1.19 Gaussian Process Regr... | RMSE: 85.01 é (O Predicted response
oINt ana ClIiCK INntertace Lo rge. Rationsl Qucratic GR_¥0emrs ORtcnt e
¥ Current Model O Predictor
- I 1 Model 1.19: Trained 2 Dato
rain and compare multipie modeils 1000 °
Results °
RMSE 85.01 L - : - . L How to use the residuals plot
R-Squared 1.00 4000 5000 6000 7000 8000 9000 10000 11000
— Select an export most accurate moael | 22589 . True response
Dataset: traindata  Observations: 7289  Size: 580 kB  Predictors: 10 Response: Load Validation: 5-fold Cross-Validation
L L

= Code generation
— Generate C code for predictive models

Statistics and Machine Learning Toolbox MATLAB EXPO 2017 °i€ 24
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Deep Learning 2016 201/

Apply deep learning to
computer vision problems

cup (58,96 %)

= Configure and train models using | , B . 0.5 %
ObjeCt deteCt|On algorlthms : @) ) mixing bowl (10.19 %)

= Leverage pretrained models for transfer
learning

= Import models from Caffe

= Train networks using multiple GPUs

Neural Network Toolbox
Computer Vision System Toolbox MATLAB EXPO 2017 °i€ 26



Platform
Productivity

Q)

= Live Editor

= MATLAB Apps

= New (big) data types

= Modeling enhancements

= Release adoption

What’s New in MATLAB and Simulink?

Workflow
Depth

P2

Enterprise applications
loT systems

3rd party tool integration
Standards compliance

Code generation and verification

4\ MathWorks

Application
Breadth
o

090
o-*—o
o'Lo

O

=  MathWorks Services

= New wireless standards
= Machine learning

= Deep learning

= Regression Learner App
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Why Choose MathWorks for MATLAB and Simulink Training?

. D MODE

More than 50 trainings + customized

MATLAB EXPO 2017

4 MathWorks'
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