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“How can | get from idea to prototype with as little friction as possible?”



The Advantage of Live Editor

&\ MathWorks

= Live scripts are living
whitepapers

= Use contextual hints when
calling functions

= Automatically generate code

when interacting with plots
and tables in the output

Add Live Tasks to interactively

explore parameters and options

MATLAB

— Tasks are lightweight apps that can
be included in scripts

[S untitled.mix * — ] X
LIVE EDITOR
=] Find Files ’ Normal v =] Task v (= Run Secti
of O [ Qfene £ o - cm | [E] Bwmsan |
New Ouen Swe () compare P GoTo ¥ S B I UM Code - Centrol¥ 1 Gl £ | seom P3 Run and Advance Run  Step Stop
v v v @ =Pnt ( Find ¥ = a= & Refactory Break P33 Runto End -
FILE NAVIGATE T80 CODE SECTION RUN =
- -
Data Analytics - Load Forecasting Case Study = — = @
l0s/01/2007 .| 9819000, 1571 |[E
Load messy data [z |os/012007 991.8000| 1.568
I3 [ [
T | 05/01/2007 .. 950.1000 1560
head(nyiso) |4 |05/01/2007 .. 9689000 1560
— [s  |05/0172007 . 9685000 1555
Constant value f ; : ;
MissiiG Dta S [ |0501/2007.. 9492000 1.564
ISSing Ua f¥nGn v [ |oswoiz007 .|  oa16000 1538
yoe vt le 05012007 .| 9394000 1557
¥ | Clean Missing Data | Nearest value ® : ¥
cleanedDatal| = Filled missing data l Linear interpolation *atnon method
Spline interpolation
Select data Shape-preserving cubic interpolation (PCHIP)
Input data | nyiso v | [.DUN\ Modified Akima cubic interpolation | [.Date v
[ Moving median |
Specify method Moving mean [N
Cleaning method [ Fill missing v | (Linear interpotation v | < Method to fil missing entries |
Visualize results
[V Cleaned data [V Filled missing entries
« I |
[ script
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Automating Even More of Your Tasks

=  New tasks available in R2020a

— MATLAB - for interactively
manipulating tables and timetables

— Symbolic Math Toolbox — for
solving symbolic equations and
simplifying symbolic expressions

— Audio Toolbox — for extracting
audio features

MATLAB

4\ MATLAB R2020a

LIVE EDITOR INSERT

If:,:l ™ ﬁ [ql Find Files Normal = Task |£|
Mo Gmm S [zl Compare 5] GoTo = Text Code — Control =
= =3 ~ = Print (4 Find = x| Refactor
FILE NAVIGATE TEXT CODE

@' % x % @ Ca @ El @ ISEarch Documentation

@ Run Section

Section r@-] Run and Advance

Break @ Run to End
SECTION RUN

> &

Run Step  Stop

4\ MathWorks
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¢ EHEH b v MATLAB » Demos »

Vids\CombineWeatherData.mbx

B Live Editor - C:\Users\hgorr\Demos\
| CombineWeatherData.mlx | =+ |

- - newTimetable = =
Y| Synchronize Timetables @ =
z . . . . Time Humidi... AirQuality
|newT1metab1e = Synchronize indoors and outdoors using interpolation =
- 1 2015-11-15 00.. 36.0000 80.0000
Select data 4 2015-11-1501.. 36.0000 80.0000
3 2015-11-1502.. 36.6341 79.3659
i v
[PESSIERS e incoors + 4 | 2015-11-1503. 37.0000 80.3613
| outdoors Y| + 5 2015-11-1504.. 36.7285 81.4531
6 2015-11-1505.. 36.0000 80.0000
Specify new times
7 2015-11-15 06.. 36.0000 80.0000
Selection method | Time step v | 1'%] | Hours v 8 2015-11-1507.. 36.0000 80.0000
_— 9 2015-11-1508.. 36.5521 80.0000
Select method for adjusting data
General rule | Interpolate data ¥ | | Linear v |
Exceptions (Add|
Display results L\)
»
B script




MATLAB

With Apps, Think About Your Work Instead of Your Code

= Apps let you use your domain knowledge
without getting tripped up by code

= Fully interactive workflows
— Do your work interactively
— Generate code as you work
— Integrate code into production systems

= Apps available for:
— Machine Learning
— Econometric Modeling
— Database Access
— Many, many more

4\ Deep Network Designer
DEEP NETWORK DESIGNER

CE) “ LE3

New  Import

Dupiicate - Fit
[ Pasie  toView
FILE BUILD

ImagelnputLayer

SequencelnputLayer

EIEL:

Convolution2DLayer

TransposedConvolution2DLayer

FullyConnectedLayer

LSTMLayer

BiLSTMLayer

ReLULayer

LeakyReL ULayer

OO0 DOWEAE

ClippedReL ULayer

HAVIGATE

B B v

o ZoomOut  Auto  Analyze  Export
Amange

(=4 Zoom In
LAYOUT ANALYSIS EXPORT

sequenceinpu
Sequencelnput

Istm
LSTMLaye

fc
FullyConnected
softmax

SoftmaxLaye:

classoutput
ClassificationO

- o X
=
3| PROPERTIES
t Number of layers 5
Number of connections 4
Input type Sequence
Output type Classification

&\ MathWorks

4\ Econometric Modeler - Time Series Plot(Data)

ECONOMETRIC MODELER

el <
Residual  Expont
Diagnostics v v

DIAGNOSTICS | EXPORT

ARIMA

i YN A Diference || Detrend i 8
"~ L_an w_|

i - .
WPORT | TESTS TRANSFORMS MODELS
Data Browser ® 43 | Time Series Plot(Data)

¥ Time Series

Data 700
7| Datalog

DatalogSeasonalDiff
600

|| DatalogSeasonalDiffDiff

500

400

» Madalc

4\ Regression Learner - Predicted vs. Actual Plot
REGRESSION LEARNER

w B M

New Feature PCA Rational Squared
Session v Selection Quadratc  Exponential
ne rearyEs
Data Browser @
v History
1 Tree RMSE: 334 ~
Lastchange. Medum Tree 77 teatures.
2 SW RMSE: 356
Lastchange: Cubic SVM 717 tostures
3 Sw
Lastchange: Medium Gaussian SVM 717 teatures.
4 Gaussian Process Regression  RUSE: 266 _
Lastchange: Squared Exponential GPR 717 festures
s Ensemble RMSE 309
Lastchange: Boosted Trees. 7 teatures.
6 Ensemble RMSE 296
Lastcnange. Bagged Trees 7 testures
7 Linear Regression RUSE 336
Lastchange: Linear Mtestures ~

v Current Model

Model & Trained
Results

RMSE 268
R-Squared 088
USE 710
MAE 188

Prediction speed  ~20000 obs/sec

uml_ u,@

Matem 52 Exponential Adnced

MoDEL TrPE

"

=R

Train  Response Predicted vs.
Plot

Actual Plot

RLOTS exaT = J

Response Plot Predicted vs. Actual Piot Residu
Predictions: model 4

45t

g

Predicted response

jals Piot

Time Series Plot(DataLog)

Residuals  Export /
Plot Model v . A V

Time Series Plot(DataLogSeasonalDiff)
(CNORL: - ki
—— E';

Time Series Plot

Legend 20 40

®  Observatons
— Perfoct predicton

Index

How to use the predicted ve. actual
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“How can | spend more time adding value and less time juggling data?”



Getting Your Data into MATLAB

= | have data in a file
— Use the import tool to import data
— Generate code for similar files

= | have a database

— Use Database Explorer app for SQL
to view and query*

— Or connect and guery via code*

= | need live data

— MATLAB can connect to a host of live
datafeeds**

* Requires Database Toolbox
** Requires Datafeed Toolbox
MATLAB

n ﬁfc—,l

&\ MathWorks

@ Database Explorer - dbdemo

DATABASE

lt% @ I{I,:I New Query -

Configure
Data Source «

~| DATA S0URCE

EXPLORER

Connect

-

Data Browser

Cataleg | Ci\tuterial.accdl

Schema | Mo Sc

hemas

Tables

- [#] B8 inventorytable
o[ [ B invoice
—: @[ | B8 producttable
—; @[ | B8 salesvolume
| ®- | B8 suppliers
'_; E- [ | Bl yearlysales
|| |[Views
|| @ B display
|_{|System Tables
L1l @[] B MSysACEs
L@ MSysAccessSto
L1 B MSysComplext
| @ [ ] B MSysIMEXColu
—: @- | B MSysIMEXSpec
i ®- [ | Bl MSysMNavPanel
= ®- [ | Bl MSysMNavPanel
K @[ | Bl MSysMNavPanet
||| @[] Bl MSysMNavPaneC
(| = [ | Bl MSysObjects
E- [ | B8 MSysQueries
— || @[ | B MSysRelationships
@[ | B MSysResources

& /]

B 2 A 6 BE e
Qﬁ

E @' f Hl]uu Prwvew5|ze|—|[_‘\ |> ©

- ~ Preview krpnd
sec = "MSFT US Equity'; ’ :
OPTIONS | IMPORT
fields = {'LAST_PRICE';'OPEN'}; % closing and open prices =
[d,sec] = getdata(c,sec,fields) ~
d = A
struct with fields:
LAST_PRICE: B82.32
OPEM: &2.48 .
sec =
~
cell
"MSFT US Equity’ |
7 T 6034 16 2U14-UB-U6 U...
8 3 2350 5 2011-06-18 1... i
9 9 2339 13 2011-02-08 1... .
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Representing Financial Data in MATLAB

Tables
— Good for mixed-type tabular data
— Gives flexibility for indexing and
organization
Datetimes

— Allow for expression and arithmetic with
dates and durations

— Accounts for time zones, daylight
savings and more

Timetables

— The best of both above — easily work
with, format, and organize time-stamped
data

data(timerange("01-Jan-2017","17-Mar-2017"),:)

ans =

; ©o [} ~ [} (3.} s w N -

begin_timestamp state event_type
21-Jan-2017 13:02:00 GEORGIA Thunderstorm...
21-Jan-2017 05:14:00 ALABAMA Tornado
05-Jan-2017 04:00:00 OHIO Winter Weather
05-Mar-2017 18:00:00 OREGON Snow
04-Feb-2017 12:15:00 WYOMING | Wind
08-Feb-2017 08:00:00 INDIANA Winter Weather
18-Jan-2017 18:00:00 CALIFORNIA | Winter Weather
07-Feb-2017 07:00:00 CALIFORNIA | Flood
13-Jan-2017 15:00:00 KANSAS Ice Storm

Lale BN PNSSRaTaF be alaWalaWaTa NN N lad V VAV oY w 1 V4 AA L sl

event_narrative

"a tree was blown d...
"the tornado first tou...
"the county garage ...
"there were reports ...
"the wydot sensor a...
"the observers locat...
"a spotter in moonri...
"major flooding from...

"ice accretion was 3...

P T S S

4\ MathWorks

damage_total

750

QIO || O O

[l
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MATLAB

Big Data Analysis Without Big Changes

One file

Access Data

measured
measured

readtable('PumpData.csv');
table2timetable(measured) ;

Preprocess Data
Select data of interest

measured = measured(timerange(seconds(1l),seconds(2)), 'Speed"')

Work with missing data

measured = fillmissing(measured, 'linear');

Calculate statistics

m
S

mean(measured.Speed) ;
std(measured.Speed);

One hundred files

Access Data

measured = datastore('PumpData*.csv');
measured = tall(measured);
measured = table2timetable(measured);

Preprocess Data
Select data of interest

measured = measured(timerange(seconds(1l),seconds(2))

Work with missing data

measured = fillmissing(measured, 'linear');

Calculate statistics

mean(measured.Speed) ;
std(measured.Speed) ;

, 'Speed')

[m,s] = gather(m,s);

4\ MathWorks
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“How can | perform and automate the financial tasks | do every day?”

14



Analyze Financial Data and Develop Financial Models

\_

Asset Allocation

4\ MathWorks

KOM

I G aseline portfolio
-WthM N rnAssetsDDnt nt

Portfolio integrality constraints e
— Set the minimum and maximum number of assets -
— Supported for Mean-Variance, MAD, and CVaR Portfolio -
Optimization
Improved performance of implied volatility functionality
New simulation methods

— Monte Carlo: CIR, Bates and Merton jump diffusion

I
0.1 0.15 0.2 0.25 0.3
Proportion of Investment

Efficient Frontier

0.35

— Quadratic-exponential discretization scheme: Heston, CIR,
and Bates

Default Probability Modeling with the Jarrow-Turnbull
model

m— Baseline portfolio

=With MaxNumAssets constraint

/ New MATLAB Examples ~N |
Black-Litterman Portfolio Optimization
« Hierarchical Risk Parity o o0o |

Portfolio Optimization Using Factor Models
Machine Learning Examples for Statistical Arbitrage

Financial Toolbox

0.05 0.06 0.07 0.08 0.09
Standard Deviation of Portfolio Returns

0.1

15



Design, Price, and Hedge Complex Financial Instruments

Object-based framework for pricing financial

Instruments

One-touch and double one-touch options

Double Barrier options with Closed Form and Finite

Differences

FFT option pricing methods for
Heston, Bates, Merton models

Cox-Ingersoll-Ross Trees

Closed form solution for discretely
monitored Asian options

Financial Instruments Toolbox

Price an Instrument

—e—
ratecurve

L \ 7 Pricer
object

K.

Model o

object l

For insfrument with opiionalify

price(PricerOb],

2020

e Instrument

I

InstOb ...) 'I

Price the instrument

ratecurwve

object
For instrument with opfionality

e— v g
Model W Pricer .
ode. - l objects ] objects

Price a Portfolio of Instruments

object N — m—

Instrument

finportfolio f | == pricePortfolio(finportfolioObj ...

8

Create financial
portfolio object

Price the portfolio
of instruments

Pricing Interest-rate options with negative

NonmatvolatiitaM od e R Ak Model R Shifted SAB RIMod el
(Bachelier Model)

European swaption European swaption

(swaptionbynormal) (swaptionbyblk)
Cap Cap
(capbynormal) (capbyblk)
Floor Floor
(floorbynormal) (floorbyblk)

Implied Black volatility
(blackvolbysabr)

Option sensitivity
(optsensbysabr)

Caplet volatilities (capvolstrip)

Floorlet volatilities (floorvolstrip)

&\ MathWorks
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Model and Analyze Econometric Systems

= Bayesian vector autoregression models . Forecastand 95% Forecast Interval

— Forecast
= = =45% Interval

- Markov-switching autoregression models ™| W

. T A
= Granger Causality Test o
65T i\
Ay
- Impulse response (IRF) and forecast error | S AN

decomposition (FEVD) functions for VAR
and VEC models

8.5

- Bayesian Model Variable and Feature
Selection

4.5 ' ' ' ' ' ' ' ' ' '
0 20 40 60 80 00 120 140 160 180 200

Econometrics Toolbox 17
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Interactive Econometric Modeling and Reporting

= Econometric Modeler app

4\ Econometric Modeler - Time Series Plot(DJI) - O X

ECONOMETRIC MODELER PLOTS VIEW a4 B OeRRE

{} w A Difference .| Detrend - . V
- L 2 51~
AR MA

impot  New A Seasonal  12% | |Log Residual Export

= Popular econometric models, tests, A = N

and visualizations available as e I BB IO
Interactive workflow | —

* Models e

= Document your entire model | o .,
development workflow with one click i V'

1‘05 ' 1 L ' i
50 100 150 200 250
Index

Econometrics Toolbox 18



Develop Models for Risk and Run Simulations

= Functions for mathematical modeling

and simulation of credit and market risk
= Model probabilities of default
= Create credit scorecards
= Perform credit portfolio analysis

=  Backtest VaR and ES models
— Acerbi and Szekely ES tests

— Du and Escanciano ES tests

Assess corporate and consumer credit risk,

as well as market risk

Risk Management Toolbox

[clE-]
Podolse-p

= -

- > & o e e ¥

CustD. Mumeric apply Agorthm tanus WOE curve wot embers. Expon
T e =
e i— - o

TmAtaddress M R T s
Precictor nfarmaton: CastlD
Portfolio Losses with Gaussian Copula | Ttote = e ]
1000 pe47 1200 Max 1200
o [ Loss Distribution ‘: ;::::A; ”;;" -
o VaR 00033
5] —CVaR
3 500
o
w
100 120 140 160 180 200 220 240 260 280
Losses ($)
Portfolio Losses with t Copula (dof = 5)
1000 T T v T v - - T -
[ Loss Distribution
> vap
=4
S 500 95% VaR violations for different models
g 0.06
w
0 LTl mmll = Sa. 004
100 120 140 160 180 2
Losses
0.02
0
[+ 4
O
>

-0.02

-0.04

-0.06

-0.08

&\ MathWorks
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Develop and Execute Trading Strategies

= Transaction Cost Analysis Y o o
— Estimate transaction costs associated with Best execution strategy for AAPL
market impact, timing, liquidity, and price 45 | | | '
appreciation

Cost Function
Optimal POV |

- imal POV = 18.69%

s
o

o
4]

= Analyze and estimate transaction costs
before placing an order

o
o

e
(4]

]
o

= Attribute costs for post-trade analysis

Transaction cost (basis points)
o

-
o
T

= Determine optimal volume for trading
execution to minimize transaction costs
or market impacts

[4)]
T

o

0.2 0.4 0.6 0.8 1
Percentage of volume (POV)

o

=  Wind Data Feed Services support

Trading Toolbox 20
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4\ MathWorks

“How can | jump into advanced analytics if 'm new to MATLAB?”

22



MATLAB as a Platform for Advanced Analytics

= MATLAB can support traditional
modeling as well as your advanced
analytics work

- Consolidated platform for:
— Optimization
— Regression
— Time Series Modeling
— Machine Learning
— Deep Learning
— Natural Language Processing
— Reinforcement Learning

% Math, Statistics, and Optimization

Curve Fitting Toolbox

Deep Learning Toolbox

Global Optimization Toalbox
Optimization Toolbox

Partial Differential Equation Toolbox
Statistics and Machine Learning Toolbox
Symbolic Math Toolbox

Text Analytics Toolbox

%  Data Science and Deep Learning

Deep Learning Toolbox

Predictive Maintenance Toolbox
Reinforcement Learning Toolbox
Statistics and Machine Learning Toolbox
Text Analytics Toolbox

4\ MathWorks

“  Computational Finance

Database Toolbox

Datafeed Toolbox
Econometrics Toolbaox
Financial Instruments Toolbox
Financial Toolbox

Risk Management Toolbox
Spreadsheet Link

Trading Toolbox

23



Train, Compare, and Optimize Machine Learning Models

= Use apps to interactively train and
compare regression and classification
models

— Use Bayesian optimization in the apps to
tune hyperparameters

= Automatically pick the best model using
AutoML functionality

= Generate fixed-point C/C++ code* for
decision trees and its ensembles

— Provides options for power and memory
constrained deployment

* Requires Fixed-Point Designer
* Requires MATLAB Coder
Statistics and Machine Learning Toolbox

[P

4\ MathWorks

A Classification Learnes - Scatier Piot
Py T—— vew Beallss e Sl
-+ = ) 4 & y [> @ Advenced | [T Scwter i v
—- - [T] conficaicn watrie
o Fewwe crmpiex MmSun Twe Sirpes Trem  Liner S8 Trein Esper Medel
[T s—— ad [ e curve: -
Pne | pesmees cumnE: oo ran
Dieks Broveser = Sortter Plok
w History ‘Warmhia A
z Scatter Plot of IisTable for: Ensemble
e Pemallen -
Medium T 5T 25 - .-
- L] L]
s var - e ulm
Linear 544 $53% .
f— -
o 2 -
....... 5l 3% g
nnnnn
Ensemble ? x Y
donsted Trees 0% | Sy desilied - e X M
* e £15 v -
o verscok = f Wy
wkinica 3 wan
i - class is: o =
- Cus by
Iypes REGRESSION LEARNER
Freee
-
wta pus
at .

Min objective vs. Number of function evaluations

.............

Min observed objective
E ted min objective

50

Function evaluations

| 1012
\L--y.\_H_,..MAﬁ ...................... et
\‘_““"""x............_.....;, 0.1
: 0.08
100 150

24



| 4\ MathWorks

Efficiently Design Deep Networks

= Deep Network Designer
— Easily visualize and design a

4\ Deep Network Designer - [m} * 4

n etWO rk Getiing Started Compare Pretrained Networks Transfer Learning )
— Start from scratch or with a | §
pretrained model for transfer =
learning
= Experiment Manager - - - : - —
. . . ] | L] ] L] Hooo| |20 0 o
— Conduct experiments with varying o6 g oo 8 o ; : 3 | Bsas Tk
network architecture/parameters 5 o] 5 : ; oRbl |
. N [ ] Qo0 L
— One location to manage all of your 2 _g8D 2 2 3 LD ool o
network test data . § _ .
:II:HZHZ!E| DDDD L] E ¥ Bl E ] |
[ (i | 0 E -] HEI

Deep Learning Toolbox 25



An Ecosystem for Deep Learning

= Powerful tools to perform and automate
ground-truth labeling for signal data

= Import/export networks from frameworks
like Tensorflow and PyTorch

= Accelerate training with multi-GPU
support

= Generate high-performance C/C++ or
CUDA code for inference*

* Requires GPU Coder
* Requires MATLAB Coder
Deep Learning Toolbox

[ PyTorch } [ Caffe2 } [TensorFIow}

o o [ e

(o] [ommr ) |

Microsoft
ognitive Toolki

|

&\ MathWorks

Keras-
Tensorflow

26
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Get the Most out of Your Hardware with Parallel Computing

Parallel-enabled toolboxes
('UseParallel', true)

Parallel Programming Made Easy
(parfor, batch)

()
n
>
Y
o
()]
7))
qy)
LL

Advanced Parallel Programming
(spmd, createJdob, parfeval, ..)

27
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Get the Most out of Your Hardware with Parallel Computing

=  New pool type: Thread-based parallel pool

— In process (explicit workers without extra 4 = =3 [=ll=l|E
MATLAB processes) Sl — % (44 4)
— Optimized for reduced memory usage, faster é’ | ==

scheduling, and less data transfer

= Scaling to clusters*
— License updates provide increased scaling at

same price

— Cloud Support
= AWS, Azure, NVIDIA GPU Cloud, Containers I —

MATLAB GPU Computing Support,for h

NVIDIA CUDA-Enabled GPUs S—y

Perform MATLAB computing on NVIDIA CUDA-enabled GPUs

= Support for GPU Computing
— Matrix math computed on GPUs
— Train Deep Networks on GPUs

* Requires MATLAB Parallel Server

Parallel Computing Toolbox 28


https://www.mathworks.com/products/matlab-parallel-server/license-model.html
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“How can | write clean, robust code?”

4\ MathWorks

30



4\ MathWorks

A Fully-Featured Software Engineering Environment

- Familiar Software Engineering
Features
— Class structures “&

— Unit testing framework
Dev

= Support for Dev Ops Tasks
— CI/CD Workflows
— Seamless source control integration

31



MATLAB

Framework for Creating, Running,

=  MATLAB Unit Testing Framework

— Includes script-, function-,
and class-based testing

— Works with continuous integration servers

= Performance Testing Framework
— Time MATLAB code automatically
— Track performance over time

= App Testing Framework
— Author automated test for App Designer apps

= New Jenkins plugin for your CI/CD Workflows

4\ MathWorks

and Reporting on Tests

Run the tests and examine results.

result = runtests('test_Predictions.mlx")

Running test_Predictions

Done test_Predictions

result =
1x2 TestResult array with properties:

Name
Passed
Failed
Incomplete
Duration
Details

Totals:

2 Passed, © Failed, © Incomplete.
9.41712 seconds testing time.

32



| 4\ MathWorks

Use MATLAB Projects to Collaborate with Other MATLAB 2019
Developers

LSTMModed_250.mat

= Configure your environment —

) reorganzeTwests.m

= Analyze dependencies _ —

= Track and control changes _
- Package and share projects
= Full integration with source ,,ﬁ

control

MATLAB 33



MATLAB

Source Control Integration

= Manage your code from within
the MATLAB Desktop

- Leverage modern source
control capabillities

— Git and Subversion integration
In Current Folder browser

= Use Comparison Tool to view and
merge changes between revisions

2014

4\ MathWorks

Git
Details

Current Falder

+

Mame

, +layout
= BorderLayout.m
ﬂ GridLayout.m
= HFlowLayout.m
ﬂ Layout.m
= VFlowLayout.m
. .git
ﬂ layoutExample.m
ﬂ linLayout.m
ﬂ rmyData.m
ﬂ objViewer.m
ﬂ randLayoutTest.m
ﬂ rightSize.m
ﬂ showlayout.m

¥ Branches @ Stashes

P
Ll
A

@ A5 Fetch
Refresh Commit {f? Push

L Pull

SOURCE CONTROL

Git

i

i

O

i

i

LY

i

i

+

+

i

O

i

5 Remote [T Submodules

34



Upgrading to the latest MATLAB — Upgrade Projects

= Tool to help upgrade code to
latest and greatest MATLAB

« Hundreds of checks for
Incompatibilities, errors, and
warnings

= Applies fixes automatically

4 Upgrade Project Report

openRequirementsDocument

runTheseTests.m
runTimesTable.m
tAnswerlsCorrect.m
tCurrentCuestion.m
timesTableGame.m
TimesTableRequirements.mix
tMewTimesTable.m

MATLAE Code

100%: ﬂ Passed 8
Passed Meed attenticn 5

Report: 5\Times Table App.htmil

All Results ~

Refresh

openRequirementsDocument.m
Shutilitiesh epenRequirementsDocument.m

Rerun Checks

Check Name

‘active-set’ has been removed, Use 'trust-region-reflective’ or 'interior-point” instead,
‘adaptfilt.adjlms’ has been removed. There is no simple replacement for this.
‘adaptfilt.ap’ has been removed, Use "dsp AffineProjectionFilter’ instead.
‘adaptfilt.apru’ has been removed. Use 'dspAffineProjectionFilter’ instead,
‘adaptfilt.bap' has been removed, Use 'dsp AffineProjectionFilter’ instead,
‘adaptfilt.blms' has been remaoved. Use 'dsp BlockLMSFilter’ instead.
‘adzptfilt.blmsfft’ has been removed. There is no simple replacement for this,

‘adapifilt.dlms’ has been removed. There is no simple replacement for this.

Show &l

a Pacced A42 checks

Passed with fixes -

Meed attention

REL.Iit

00000008

£ >

‘active-set’ has been removed. Use “trust-region-reflective” or ‘interior-point” instead.

Passed

Compatible code

Checks run on 11/9/2018 2:31 PM

Close

&\ MathWorks
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Make Sense of your Data

Engineer Robust Models

‘ MathWorks

Speak Finance

®
s

Collaborate and Share

36
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“‘What’s the best way for my colleagues to access my models?”

37
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Create and Share Apps as a Vehicle for Your Models

[ | App DeS|gner Can be used to Flate Browser Summary Tables
deS|gn GUIS for your mOdeIS | SelectFiles | CurrentFile: microtiter_data0001.csv
Microplate Plot
— No need to learn another language to . ....OOPOOOOOO wo T
make your models interactive | 00000000 . 122 !
| @@@OOOOOOOOO _
- These apps can be shared to end : ::::88888888 : j;
e |383888accccs N |
’ © 20 ¥
License : A 4 o
Frevious File Mext File
— Can be shared as an executable
— Can be Shared aS an In-browser Web micrc:-l;itz_d... s h: hegc-l:llill.-lljr:-ﬂf: CDHET.;EH CDH:.zﬂTEQ CDES&TH 6025.1323 602;5.7084
application et a o ousd a2 s samees  orsrs  1onsws
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Share MATLAB Apps as Browser-Based Web Apps

MATLAB Web Apps

- MATLAB Web App Server

= Provides
— Authentication using OpenID Connect and LDAP

— Support for apps developed in different
releases of MATLAB or Simulink

https://www.mathworks.com/products/matlab-web-app-server.html

MATLAB Web App Server


https://www.mathworks.com/products/matlab-web-app-server.html

| 4\ MathWorks

Deployment to Other Languages and Systems

- Share your models with colleagues who use L o [ [ IO A

lﬂ Java Package EII:II:I
other tools New Open Seve (i NETAssembly I _
~ Poct v Python Package ' —
— Create libraries for Python, Java, C/C++, and .NET* LITE REORTED FNGTIONG
— Create Excel Add-ins ro———

- Create MapReduce applications that run & o

against Hadoop

python makesgrSamplel.py

[[8.8,1.08,6.8],

= Create MATLAB applications that run against [3.0,5.0,7.0],
an Apache Spark enabled cluster [4.0,9.0,2.0]]

* Requires MATLAB Compiler SDK
MATLAB Compiler 40
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Integrate MATLAB Analytics into Enterprise Applications

Deploy MATLAB algorithms without recoding
or creating custom infrastructure

= Develop clients for MATLAB Production
Server in any programming language that - —_—
supports HTTP using RESTful APl and JSON e - misek oo oo

Activities

= Configure and manage multiple server
instances using a web-based interface

= Discover the list of APIs provided
by installed applications through
a RESTful interface

MATLAB Production Server 41
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Using MATLAB with Other Languages

Calling Libraries Written in Another Language From MATLAB r "
Execute Python functions

. Java ‘ out of process R2019b
Other L nen : :

« C : : :
Code e Ct++ ——b ]Sa“C;/,JrAl-IFI?_,T;eE;I(rﬁgIV
« Fortran G a |

« COM components and ActiveX® controls
« RESTful, HTTP, and WSDL web services

Calling MATLAB from Another Language

e Java
Your Coding © Python
| + CIC++
Environment . Fortran

« COM Automation server

MATLAB 42



MathWorks Services

Training Services

= Targeted courses for computational
finance skills
— Courses can be customized

= Deliver both on-site and virtual trainings
for MATLAB users

= Offer self-paced training programs

Consulting Services

= Allows for completion of complex
projects by expert MATLAB engineers
— Example: LIBOR-SOFR Transition

= Train your engineers on how the solution
works to eliminate black-box effect

&\ MathWorks
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Questions? Contact Us!

Steve Notley Greg McGean
Application Engineer, Financial Services Account Manager, Financial Services
snotley@mathworks.com gmcgean@mathworks.com

© 2020 The MathWorks, Inc.



