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MATLAB at Scale

Front-end scaling Back-end scaling
Scale with increasing computational intensity

Scale with increasing access requests !

Scale with increasing data volumes

R Cloud
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MATLAB at Scale

Front-end scaling

= Scale with increasing access requests

MATLAB EXPO 2017



&\ MathWorks

Key Takeaways

1. Share applications and algorithms with anyone

2. Integrate MATLAB functions into existing workflows and
development platforms.

3. Deploy MATLAB applications to service simultaneous
requests via web or cloud frameworks.

MATLAB EXPO 2017
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MATLAB Programs Can be Shared With Anyone

Share With Other MATLAB Users

N

MATLAB EXPO 2017

Share With People Who do Not Have MATLAB

Suppllers
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MATLAB User
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Share with MATLAB Users

MATLAB

= Directly share MATLAB files

-
<
tH dataFile.mat mltbx
) exampleLiveScript.mlx Bk - PaCkage an App
#) exampleScript.m App

« Package Entire Toolboxes

MATLAB EXPO 2017
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Scale Up Sharing with MATLAB Users

4\ MATLAB Store (der x W& % I I
(& ‘G)fi\s://{C:N\sits/’geneva\ i pol6/mathworks/d larg dex.htm| ﬁ‘e 4 9 W =

‘].\/[Eltl'l\/\q“[OI'kSE Products  Solutions Academia Support Community Events Company

File Exchange:
MATLAB Store (demo)

MATLAB Minimart

Forklift Toolbox Aeroplane Toolbox Ship Toolbox Helicopter Toolbox

Quisque eget erat tempor, sodales Ut sodales augue nec imperdiet Integer auctor ultricies maximus. Maecenas euismod placerat

enim efficitur, malesuada ligula. fermentum. @ CisneToolbox X oot | =@ = |
€ C | O file///C:Nisits/general/uk/seminars/expo16/mathworks/demo/stores/large/www/1be07ae9-734e-4364-8846- 1bSedad7612a.html Q%R Q@ 3 W =

More info... m ‘MathWorkS’ Products Solutions Academia Support Consuling Community Events Company

MATLAB Minimart &

Crane Toolbox

Etiam ut nisi eget sem vehicula hendrerit nec viverra sapien.

O '« &

Nullam venenatis libero lectus, at ultricies erat dictum nec. Quisque sit amet ullamcorper tellus. Fusce molestie elit massa, sagittis congue metus rutrum et. Pr

Wheel TOOIbOX Drone TOOlbOX consectetur in arcu id, dictum sagittis dolor. Duis velit odio, convallis eu nulla et, elementum porta lectus. Phasellus vitae auctor eros. Integer non eros metus.
. . . . . . nulla laoreet ullamcorper. Nullam feugiat sem lacinia, dignissim ex sed, bibendum justo. Sed at iaculis justo.

Suspendisse aliquam velit at umna Mauris commodo sapien tortor, id

consequat dapibus. faucibus dolor pharetra nec.

Nam gravida iaculis mauris, eu molestie purus finibus a. Duis rutrum arcu arcu. Sed fringilla est nisi, a convallis velit tempor id. Ut efficitur leo in consequat mol
tincidunt nunc id velit venenatis, at ultrices mi porta. Duis blandit gravida mauris, malesuada elementum leo finibus vitae. Donec efficitur ex fermentum, eleme!
interdum mi. Cras ornare lorem orci, ac dictum leo molestie eu. Etiam pretium risus non arcu posuere interdum nec ut neque. Vivamus molestie sodales bland|

¢ ac vehicula ante, eget rutrum ante. In venenatis euismod justo, a eleifend nisi pulvinar vel. Curabitur ut condimentum felis. Praesent purus dolor, viverra vel saj

pretium vehicula nunc. Duis porta aliquam tortor, ut lobortis velit sollicitudin sed. Vivamus lorem nibh, tincidunt ut bibendum sed, sodales ut tellus

Vivamus non lacinia ante, non aliquet tellus. Morbi in ex sed diam placerat venenatis at a nibh. Sed luctus dui vitae lacus ullamcorper maximus. In ac cursus n

MATLAB EXPO 2017 ,
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MATLAB Programs Can be Shared With Anyone

MATLAB EXPO 2017

Share With People Who do Not Have MATLAB
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Share Applications Built Completely in MATLAB

[ Application Author ]

MATLAB
Toolboxes
A
0 &
\ Application
o

e; MATLAB Compiler
1+ Standalone Excel

@_

MATLAB EXPO 2017

[ End User ]

* Royalty-free Sharing
« IP Protection via Encryption

9




Excel Add-In — Solar Analysis

Ho-

DavisDailyBuild.xlsm - Excel

Rory Adams

T untitied fit 1
®  SolRalio vs. delT, AvgRelHum

u
2 06
File Home Insert Page Layout Farmulas Data Review View Developer Add-ins Team %’ o |
© | R FTER P IT  PUP P W TR A PRl
02 I s e KL et
M26 v 5 05f 1
103 4 . . . . . . .
50 100 150 200 250 300 350
60 Day Of Year
D E F G H | J K L M N w
1 |pate Day |Sol Ratio Max Air Temp |Min Air Temp| Avg Rel Hum Model Results . AvgRelHum
% of Points within I I
2 | 01/01/2001| 1.00 0.64 £0.90 30.20 B5.00 prediction interval: | 55|
3 | 02/01/2001| 2.00 0.66 5550 25.80 92.00
4 | 03/01/2001| 3.00 0.67 65.20 29.60 76.00 Values: a 0.79593
5 | 04/01/2001| 4.00 0.67 B2.60 26.90 76.00 b -0.003
& | 05/01/2001| 5.00 0.67 62.00 27.60 74.00 [ 0.00991
7 | 06f/01/2001| 6.00 0.59 61.80 30.50 82.00 n 1.76522 E
8 | 07/01/2001| 7.00 0.29 50.60 31.50 86.00 0.8
o | 08B/D1/2001| B.00 0.20 55.00 4020 096.00 ‘}%
10| 09/01/2001] 9.00 0.24 50.70 33.10 93.00 15"
11 [ 10/01/2001| 10.00 0.05 50.10 38.30 93.00 R = a (1 4 b H ) ( 1 — —c AT 5 04
12 | 11/01/2001[ 11.00 0.15 5110 41,60 B7.00 S ¢,
13 | 12f/01/2001| 12.00 057 58.40 39.40 83.00
14 | 13/01/2001| 13.00 051 58.10 39.00 8400 2
15 | 14/01/2001| 14.00 0.61 52.70 39.50 74.00 .
16 | 15/01/2001| 15.00 0.64 53.30 38.60 57.00 Run A'na Iv5|5
17 | 16/01/2001| 16.00 0.65 52.10 36.30 54.00
18 | 17/01/2001] 17.00 0.66 53.30 3230 54.00 Day,Of Test
19 | 18/01/2001| 18.00 053 53.10 26.40 75.00
20 | 18/01/2001| 19.00 057 57.70 34 BD 69.00
21 | 20/01/2001| 20.00 041 53.70 30.30 85.00
22 | 21/01/2001] 21 on ET 56 41 3370 F7.00

Ready '._'I

DavisDaily | Sheetl

T
W

H = M

MATLAB

EXPO 2017
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—

(<@ 3| » G Demos b Matlsb » deployment » SolarAnalysis_Excel

Current Folder ®| Command Window ®
L] Name « [New to MATLAB? See resources for Getting Started.| X
) createfitFigure.m ; ™

] createSolarFitm > N

€5 DavisDailyBuild xlsm

é SolarAnalysis.pry

SolarAnalysisBuilder.m (Function) v

Predicting Global Solar Radistion
@) SclarAnalysisBuilder(Data)

WEE- |

MATLAB EXPO 2017
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Integrate MATLAB-based Components With Your Own
Software

Epplication Auth(a

MATLAB
Toolboxes

Royalty-free Sharing
IP Protection via Encryption

= S=31; K=30 =&
C=blsprice

P=C-S+K*ex n
| Software Developer I

[# Package Explorer &2
4 [ JavaUseMatlab
4 (3B src
> 3 (default package)

> test
4 {3 testMath

MATLAB

b [J] MatlabPlotTestjava
PrOdUCtIOﬂ > =4 JRE System Library [jdk1.7.0_67]
Server ﬂ Referenced Libraries
> @ SimpleKFjar - E:\_TestCode\01\SimpleKF\:
(L‘? matlabplotjar - D:\Program Files\MATLAE

MATLAB EXPO 2017
12
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Scaling up: Load Forecasting Demo

MATLAB Production Server(s)
s e —— el s
N

Select Zone Forecast

Zone [NVISOE MmNV Lo Dxagreacs Heport
h I

pr HTML
l Jav)ail\gtript
z

Web Server(s)

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

MATLAB EXPO 2017
13


http://ec2-54-165-201-58.compute-1.amazonaws.com:8080/DemandForecastWeb/demandForecast.jsp

MATLAB and MATLAB Production Server

= The easiest and most productive environment to take your enterprise
analytics or loT solution from idea to a scalable production solution

—— (P

ldea Production

MATLAB EXPO 2017

4\ MathWorks'
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MATLAB Production Server

Enterprise Class Framework For Running Packaged MATLAB Programs

= Server software

— Manages packaged MATLAB
programs and worker pool

f:;ﬁrcrgtiiii MATLAB Production Server
-  MATLAB Runtime libraries WS Client < g 4|
— Single server can use runtimes from Hbrary o > -
. ) Request Broker
different releases . -
Program o
Enterprise vanager r }
. Application .y
= RESTful JSON interface and S - 4
lightweight client library
— Isolates the MATLAB processing o

— Access using native data types

MATLAB EXPO 2017
15



Scale Up with MATLAB Production Server"

= Scalable and reliable

— Service large numbers of concurrent requests

— Add capacity or redundancy with additional
servers

= Directly deploy MATLAB programs
Into production

— Automatically deploy updates without server
restarts

— Most efficient path for creating enterprise
applications

MATLAB EXPO 2017

MATLAB Production
~Server(s)

HTML
XML
Java Script .

| /' 7]

Web
Server(s)

&\ MathWorks
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Customer examples: Financial customer advisory service

o Globe
..................................................... financial
MATLAB Production Server ™ l l I Institution with
I L European HQ

Request s o Saved € 2 million
Broker <« » - annually for an
D external system
.':| MATLAB [ i | .
=—— | Compiler SDK | i o> <4 o Quicker
'ﬁ _ AT Request g implementation of
Algorithm Broker : ; 1 adjustments in source
Developers MATLAB P code by the
guantitative analysts
e 4
Request ¢« » .
Broker €« » - ; o Knowledge + MATLAB
=> 2.Jd = Build your own

systems

LR o*
., R
-----------------------------------------------

MATLAB EXPO 2017
17



Industrial loT Analytics on AWS

Industrial Equipment

Networked
communication
Embedded sensors
Data reduction

MATLAB EXPO 2017

8
&
&
&
&

: MATLAB Production Server

Global industrial
equipment
manufacturer

------------------------------------------------
. 3
tttt

amazon
webservices™

Broker <« .
‘ 4

VVVYY

- 4 I
Request ¢ » - :

MATLAB s
Compiler SDK [~

Algorithm
Developers

MATLAB

LN o
., R
-----------------------------------------------

4\ MathWorks'
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Building Automation IoT Analytics on Azure

Building/HVAC &

automation l%F ,
control system =

» Variety of [!] 7
sensors and I
—

controls I

<

ER.

 Networked
communication
 Data reduction

—>

I\ fpa—

MATLAB EXPO 2017

Global heavy duty
electrical equipment
manufacturer

---------------------------------------------------------
....

03 .

o 0

Hl \icrosoft
Ml Azure

Business
~
.l Systems

MATLAB Production Server i

s

Users
i Request ¢« » .
:EventHub © L -
MATLAB "
Azure Compiler SDK | .
Blob i
Algorithm
e Developers
MATLAB

»
*
.....
.
-------------------------------------------------------

@\ MathWorks
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Production Deployment Workflow

Development

MATLAB Initial Test P Debug Algorithm .|  MATLAB
Developer Application |~ “|  Algorithm
Verify data - —
handling and MATLAB
initial behavior Compiler SDK
Deployable
Archive
Enterprise ] :
Application MATLAB Production Server
Developer Web ‘ ﬁ
Application P Function Call - ‘ ’
Production Qﬁ l
“ \ MATLAB Production Server
. \ Function Calls ‘ '
pd N L]
/ Web 2 ; Deployable ‘ ' :
Qﬁé / Application ¢ S Archives ‘ ’ .
QEE L i ‘/ ’ ‘

MATLAB EXPO 2017

4\ MathWorks
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Technology Stack

Data

4\ MathWorks

Analytics Business System

MATLAB

@neoy) Distributed ) Qlik@
Databases 561 server Computing Yy+tableaw Visualization
. mongo © Spotfire
Azure fm= VATLAB =l h/slicrosoft
Blob NG5 ,..,l‘l i == | Production Server | <Guuppy WebSphere.
Storage 's3 Jo G
R;qiest ::
roker - N ﬁ
loT §3 kafka 22 Custom App
python
mll Microsoft LIl |
Wl Azure g amazon @ rackspace. n openstack vmware

Public Cloud

Private Cloud

MATLAB EXPO 2017

Platform

22
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MATLAB at Scale

Back-end scaling

= Scale with increasing computational intensity
= Scale with increasing data volumes

Cluster

Cloud

o

MATLAB EXPO 2017
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Key Takeaways

1. Leverage parallel computing
2. Handle big data

3. Seamlessly scale from your desktop to clusters or the
cloud

MATLAB EXPO 2017

&\ MathWorks
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Classification learner demo

toggle the use

4\ Classification Leamer - Scatter Plot

Run classification

One click to

of parallel #

learner quick to
train classifiers in
parallel instead of
one by one

1.6 KNN
Lastchange: Coarse KNN
17 KNN
tastcrange: Cosine KNN
18 KNN
Lastchange: Cubic KNN
19 KNN

tastcrange: Weighted KNN

Training |

Training

Training |

Training

Training

Training

Training

Training

Training

¥ Current model

Model number 1.1
ptatus: Training

Classifier

Preset Complex Tree

Maximum number of splits: 100
Bplit criterion: Gini's diversity index
Burrogate decision splits: Off

eature Selection
NI features used in the model, before PCA

0.5

05

WC_TA

Original dataset: creditrating

Plot

@ Data

Model predictions

MATLAB EXPO 2017

4\ MathWorks
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Parallel-enabled Toolboxes

Enable acceleration by setting a flag or preference

Image Processing

Original Image of Peppers Recolored Image of Peppers

Statistics and

Signal Processing and
Communications

- GPu 54 kope —
—B-GPU 127 stps
o o |[-a-somnzscry ses s i
P

Computer Vision

extract keypoints feature descriptors clustering vocabulary visual words

feature detection
~ feature vector . -
E—— g o e
T o -
grid : T~ ?ﬂ © = hd

MATLAB EXPO 2017

Neural Networks

Py
Hidden Output i
Input Output
13 1
10 1

Simulink Design
Optimization

Communication
Systems Toolbox

4\ MathWorks

Simulink Control

uuuuuuuuuu

Mgilute (1)

pase e

— |

we ] L o

c W O s TI1T

g e sl ambseCD| 1] 11 D)
Pz P

v e pfcuec G ol
Py i1

= ot [ o

Other Parallel-enabled Toolboxes

26


http://www.mathworks.com/products/parallel-computing/parallel-support.html

Independent Tasks or Iterations
Simple programming constructs: parfor, parfeval

Examples: parameter sweeps, Monte Carlo simulations
= No dependencies or communications between tasks

MATLAB workers

>

Time

MATLAB EXPO 2017

@\ MathWorks

27
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Run multiple parallel simulations from the parsim command

E: Editor - C

po201 7 parsimisldemo_parsim_paramsweep_suspn.m

Run Simulink multiple simulations

In parallel with simplified workflow

|l sldermno_parsim_paramsweep_suspn.m | + |

71 — mdl = 'sldemo suspn 3dof':

72 - for i = numSims:-1:1

13 = in{i) = Simulink.SimmlationInput (mdl) ;

T4 — in(i) = setVariable(in(i), 'CE', CLf sweep(i)):
5= end

76

77 = out = parsim(in, 'ShowProgress', 'on'):;

78

Command Window

>» 2ldemo parsim paramsweep Suspn
[25-5ep-2017 17:14:08]
[25-5ep-2017 17:14:08]
[25-5ep-2017 17:14:24]
[25-5ep-2017 17:14:24]
[25-5ep-2017 17:14:31]
[25-5ep-2017 17:14:39]
[25-5ep-2017 17:14:39]
[25-5ep-2017 17:14:42]
[25-5ep-2017 17:14:42]
[25-5ep-2017 17:14:4&]
[25-5ep-2017 17:14:4&]
[25-5ep-2017 17:14:49]
[25-5ep-2017 17:14:49]
[25-5ep-2017 17:14:53]
[25-5ep-2017 17:14:53]
[25-5ep-2017 17:14:53]

Thm e = T =T BTN TS T

Checking for awvailability of parallel pool...
Loading S5imulink on parallel workers...
Configuring =simulation cache folder on paralle
Loading model on parallel workers...

Running simulations...

Completed 1 of 10
of 10
of 10
of 10
of 10
of 10
of 10
of 10
of 10
10 of 10 szimulation runs

simulation runs

Completed simulation runs

Completed simalation ruans

Completed zimulation runs

Completed zimulation runs

Completed zimulation runs

Completed simulation runs

Completed simulation runs

Wwom =] onon s Lh R

Completed simulation rans

Completed
Cleaning up parallel workers...

EN N | I mmm=m D B ammmm s W o 2 = mmleae g e e =]y e

MATLAB EXPO 2017

.
Road-Suspension Interaction in 3 DOFs
Road1
Left tire P Left tire
% Right tire P Right tire Susp Forces » Susp Forces ertical disp > D
Road Profiles » Body States |_T‘—> Gravity Body states m | |
accelerat .. 10-Response of a 3-DoF Suspension Model
Road-Suspension Interaction ~ due to gre Run 1

Run 2
Run 3
Run 4
Run 5
Run &
Run7
Run 8
Run 8
Run 10

10

®

o

Copyright 2011-2013 The MathWork:

IS

=}

s

Vehicle vertical displacement (m)
o

IS

&

&

0 0.5 1 1.5 2 25 3 3.5 4 45
Time (s)

28



Parallel Computing
Multicore Desktops

Default Cluster

Discaver Clusters...

Parallel Preferences

Manage Cluster Profiles

Monitor Jobs
View License Usage
Cloud Center Web Application

10 0[]0

Test Cloud Connection
-
é b =+

MATLAB EXPO 2017

MATLAB multicore

4\ MathWorks'
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http://www.mathworks.com/discovery/matlab-multicore.html

Carneqgie Wave Enerqy

A CETO unit ready for deployment in the wave
farm

Develop unique technology for generating
electric power from ocean waves

“...we can run simulations in parallel,
and with a twelve-core computer we see
an almost twelvefold increase in speed.”
Jonathan Fiévez
Carnegie Wave Energy

MATLAB EXPO 2017

4\ MathWorks'

Aberdeen Asset Management

Improve asset allocation strategies with
machine learning techniques

“...can develop prototypes to test machine learning
techniques quickly... get rapid, reliable results by
running the algorithms with large financial data sets on
a distributed computing cluster.”
Emilio Llorente-Cano
Aberdeen Asset Management

30



Why parallel computing matters
Scaling case study with a compute cluster

MX+Cx+Kx=F

Area, A NZA l Load

P E "

¥

NN

Log of Maximum Y Deflection
(12 segments)

0.23
0.4 0.22

Height of truss 05 02 Cross section

MATLAB EXPO 2017

Speed-up X

100

90

linear reference
—o— 25 values

400 values
—e— 160000 values

40 80 100
Number of Workers

@\ MathWorks

Compute time

Workers (minutes)
in pool
160e3 25
values values
1 140 0.38 0.03
10 15 0.05 0.01
20 8.0 0.03 0.01
40 4.2 0.02 0.01
80 2.1 0.02 0.01
100 1.8 0.02 0.01

Processor: Intel Xeon E5-class v2
16 physical cores per node
MATLAB R2016a

31



Parallel Computing — Scaling Up

Clusters/Cloud

% @ Preferences & @ Bcnnmnty

.SetPalh e 5 Request Support
‘ ¥ Learn MATLAB

-

Default Cluster > local

Discover Clusters... MATLAE Parallel Cloud
Parallel Preferences + My Cloud Profile
Manage Cluster Profiles My Cluster Profile

Monitaor Jobs

Manage License Usage

Cloud Center Web Application
Test Cloud Connection

2=

4 N\

Parallel Computing Toolbox

MATLAB EXPO 2017

10 0[]0

4\ MathWorks

Worker

Worker

”

Worker

- e e e e e e o o o =

MATLAB Distributed Computing Toolbox

32



Considerations When Scaling to Clusters

= \Workers need access to your code
= Workers need access to the data

« Operating system independent file path management
— fileparts, fullfile, filesep

MATLAB EXPO 2017

&\ MathWorks

33
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MATLAB at Scale

Back-end scaling

Scale with increasing data volumes

e ||
e e | s
o Spark +

Cloud

o

v/ev/ey

Hadoop

MATLAB EXPO 2017
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Large Data Options

Data fits in memory of pool Data does not fit iIn memory (Big Data)
= Distributed arrays - Tall arrays
— Look like normal MATLAB = Looks like normal MATLAB variables
variables

= Custom map-reduce functions
Can be painful to learn

MATLAB EXPO 2017
35



tall arrays

- Data doesn't fit into memory
= Lots of observations - “tall”

= Looks like a normal MATLAB array

— Numeric types, tables, datetimes, strings, etc...

— Basic math, stats, indexing, etc.
— Statistics and Machine Learning Toolbox
(clustering, classification, etc.)

MATLAB EXPO 2017

tall array

D
EH

@\ MathWorks

2016
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tall arrays o= =mmmmmmmmmmme , tall array = -

1

q 1 1 ]
D vachine | i achine |
] N\ achine 1

Memory | Memory !

i - i i

« Automatically breaks data up into
small “chunks” that fit in memory —

= “Chunk” processing is handled
automatically

= Processing code for tall arrays is
the same as ordinary arrays

MATLAB EXPO 2017

37
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P ﬁ*

tall arrays - Scaling = tall array oo
ii Machine ii N\ Machine i
! Memory 11 Memory !
¥ 1 il !

- Process several “chunks” at once |
TN ‘ vachine |
- Scale up to clusters | e
i _B Cluster of E Migﬁ:g i
i Machines | Memory !
L _|EEE [ Memory i | :
T T |
_B T ‘ Machine i
Memory |

MATLAB EXPO 2017

38
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Big Data workflow

MATLAB EXPO 2017

ACCESS PROCESS AND ANALYZE
Adapt traditional processing tools or
learn new tools to work with Big Data

SCALE

More data and collections
of files than fit in memory

To Big Data systems

r like Hadoop

BT

39



4\ MathWorks

Example: Scaling up to Spark and Hadoop

Search Documentation ol Rory ~

!;:E - Egrmnu “ ¥

Compare i) GoTa

s HA » Co» Work » temp
(=] Live Edstor - C:\Demos\Matlab\BigData\taxi\predict Taxif are.mix
predictTaciFare mix +

tall Arrays for Big Data in MATLAB
Predict Cost of Taxi Ride in New York City

This example explores NYC taxi data and predicts the fare based on distance and the time of day.

The data come from .csv files containing taxi trip information, separated by month. The data set is freely available from
the City of New York.

Tckup_datwt inw,

unt, Lrip distance,

Set up execution environment
Use local environment for prototyping. This will later be scaled to run on a Spark enabled Hadoop cluster

% parpool local;

Create a datastore to represent the data

A datastore is a repository for data and allows you to read part of the data, all of the data. or create a tall array to work
with the data out-of-memory

fileLloc = fullfile( 'taxiData','*.csv’);
ds = datasrore(filalnc): 2

MATLAB EXPO 2017
40



Using Tall Arrays

Local disk
Shared folders
Databases
HDFS

™~

= 100’s of functions supported
MATLAB
Statistics and Machine Learning Toolbox

= Tall arrays
MATLAB

= Run in parallel
Parallel Computing Toolbox

* Run in parallel on compute clusters
MATLAB Distributed Computing Server

(e d)

MATLAB EXPO 2017

&\ MathWorks

Spark + Hadoop

e

* Run in parallel on Spark clusters
MATLAB Distributed Computing Server

= Deploy MATLAB applications as
standalone applications on Spark
clusters
MATLAB Compiler

41




Summary - Scale your applications beyond the desktop

. MathWorks' Cloud Canfer

Ly s i o Ml A e

Parallel Computing Toolbox | MATLAB Distributed MATLAB Distributed MATLAB Distributed MATLAB Distributed
Computing Server Computing Server Computing Server Computing Server
for Amazon EC2 for Custom Cloud for Hadoop + Spark

Description Explicit desktop scaling Scale to clusters Scale to EC2 with some Scale to custom cloud  Scale to custom cloud
customization

Maximum No limit No limit 256 No limit No limit
workers

Hardware Desktop Any Amazon EC2 Amazon EC2, Hadoop + Spark
Microsoft Azure,Others

Availability Worldwide Worldwide United States, Canada and other Worldwide Worldwide
select countries in Europe

MATLAB EXPO 2017 Learn More: Parallel Computing on the Cloud

4 MathWorks'

42


http://www.mathworks.com/products/parallel-computing/parallel-computing-on-the-cloud/index.html

MATLAB at Scale

Front-end scaling Back-end scaling
Scale with increasing computational intensity

Scale with increasing access requests !

Scale with increasing data volumes

R Cloud
d | C— - =—==[=
. T > B
=1 spark+
e Hadoop

MATLAB EXPO 2017

@\ MathWorks
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