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Scale

Physics-Informed Machine Learning: Cloud-
Based Deep Learning and Acoustic Patterning 
for Organ Cell Growth Research
Massachusetts Institute of Technology

Cloud Trends

CI and Test

Performing Virtual Testing and Simulation in a 
Cloud-Based Continuous Integration 
Environment
AGSOTEC

Deploy

Developing IoT Applications Using MATLAB
Skyrad
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What Will You Learn Today?

?
?
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What Is the Cloud?
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Databases

storage

GPUs

Multi-core CPU

Clusters

Hardware

Resources

VMs AI

What Is the Cloud?
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Software as a service
MATLAB Online

MATLAB Drive

Public cloud Private cloud

SaaS

What Is the Cloud?
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What Will You Learn Today?
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Test engineer Simulation engineer

Why Should You Think about the Cloud?

Data analyst
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Limited storage

Time consuming 

Current Workflows
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Large storage

Powerful compute

Automation

Cloud Workflows
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Example – Deep learning

▪ Read data from the cloud

▪ Train an AI model in a cloud 

environment

▪ Deploy AI model to the cloud

Source: https://github.com/gsoh/VED

G. Oh, D. J. Leblanc and H. Peng, "Vehicle Energy Dataset (VED), A Large-Scale Dataset for Vehicle Energy Consumption Research," in IEEE Transactions on Intelligent 

Transportation Systems, vol. 23, no. 4, pp. 3302-3312, April 2022, doi: 10.1109/TITS.2020.3035596.

https://github.com/gsoh/VED
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Data analyst

Cloud Workflows
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Data analyst

Cloud Workflows
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Containers

The Cloud and MathWorks Products

MATLAB Online

Simulink Online

MATLAB Drive
MathWorks server products

Cloud Center

Reference architectures

Public cloudSoftware as a service
SaaS

Private cloud
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Cloud Center

Data analyst

Cloud Workflows

https://uk.mathworks.com/help/cloudcenter/mathworks-cloud-center.html
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loadenv("credentials")

Cloud Center

Data analyst

Cloud Workflows

https://uk.mathworks.com/help/cloudcenter/mathworks-cloud-center.html
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HTTP request

Microservice 

Docker image

loadenv("credentials")

Cloud Center

compiler.build.productionServerArchive
compiler.package.microserviceDockerImage Data analyst

Cloud Workflows

https://uk.mathworks.com/help/cloudcenter/mathworks-cloud-center.html
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Large storage

Powerful compute

Automation

Cloud Workflows

Data analyst
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Data analyst Simulation engineer

Why Should You Think about the Cloud?

Test engineer
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Error prone

Lack of consistency

Time consuming

Current Workflows
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Automation

Consistency

Traceability & reproducibility 

Time efficient

Cloud Workflows
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Ops

DevOps Lifecycle

OPERATE

DEPLOY

MONITORTEST

DEVELOP

BUILD Dev
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C

EXE

Build artifacts

CI-Based Workflow

Build and test 

reports

Source code 

repository

Continuous 

integration 

platform

Developers
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Model-Based Design Reference Workflow

Software 

requirements

Software 

architecture

Integrated 

object code

S
y
s
te

m

re
q

u
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e

m
e

n
ts

Model

MIL unit & integration testing

Architecture verification

Static Model
Analysis

Static Code
Analysis

SIL back-to-back testing

Generated 

C/C++ code

PIL back-to-back testing

Check 

models

Check 

design 

errors

MIL test PIL test

SIL test

Generate

code
Build

Static code 

analysis

▪ Identify tasks
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Model-Based Design Reference Workflow

Setup

build.m

genCode.m

▪ Define sequence

▪ Define outputs

▪ Script the tools

▪ Identify tasks

Check 

design 

errors MIL test PIL testSIL test
Generate

code Build
Static code 

analysis

Check 

models
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Continuous Integration and Model-Based Design 

▪ Model pipeline in MATLAB

▪ Minimise DevOps interaction

▪ Autonomy of MBD users

People who can set up MBD pipelines

MBDMBD DevOps
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Pipeline setup
• Prebuilt MBD pipeline

• Built-in MBD tool support

• Tailorable

Process Advisor app
• Local testing 

• Local debugging

• Local execution

Support Package: CI/CD Automation for Simulink Check

Generate 
reports

Static 
code 

analysis

Generate 
code

Model 
test

Static 
model 

analysis
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Support package: CI/CD automation for Simulink check
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Cloud Workflows

Automation

Consistency

Traceability & reproducibility 

Time efficient
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Continuous integration platform

Cloud Workflows
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MathWorks Tools on Continuous Integration Platform

MATLAB Package Manager

MATLAB with

Azure DevOps

GitHub Actions

Containers

Reference architectures

Public cloudSoftware as a service
SaaS

Private cloud
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Cloud Workflows

Automation

Consistency

Traceability & reproducibility 

Time efficient
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Why Should You Think about the Cloud?

Data analyst Test engineer Simulation engineer 
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Managing sharing

Slow simulations

Current Workflows
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Easy sharing

Searchability

Speed-up simulations

Distributed simulations

Cloud Workflows
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Sharing – Package Registry

Model registry

Package 

manager

Simulation engineer 

Test engineer
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Speed Up Simulations

Simulation engineer 
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Parallel Computing Toolbox and MATLAB Parallel Server

Parallel Computing 

Toolbox

MATLAB Parallel

Server
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Local desktop

Scale Up on the Cloud with MATLAB Parallel Server

Cloud machine

Cloud cluster

……
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Easy sharing

Searchability

Speed-up simulations

Distributed simulations

Cloud Workflows
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What Will Did You Learn Today?

?
?



4646

Additional Resources

▪ Email

– cloud@mathworks.com

– continuous-integration@mathworks.com

▪ Web 

– MATLAB in the Cloud

– File Exchange 

– MathWorks Reference Architectures

▪ Come and talk to us at the demo stations!

mailto:cloud@mathworks.com
mailto:continuous-integration@mathworks.com
https://www.mathworks.com/solutions/cloud.html
https://uk.mathworks.com/matlabcentral/fileexchange/115220-ci-cd-automation-for-simulink-check?s_tid=srchtitle_site_search_1_ci%252Fcd
https://www.mathworks.com/help/cloudcenter/ug/reference-architectures.html
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Continue your experience: 

Register for MATLAB EXPO 2024
November 13–14, 2024 | Online

© 2024 The MathWorks, Inc.

Hands-On 

Workshops

Technology 

Showcase

What’s 

New

Further your connections, deepen your knowledge, 

and enhance your skills.

Register at 

matlabexpo.com/online
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© 2024 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. 

See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be 

trademarks or registered trademarks of their respective holders.

Thank you!
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