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Digital Engineering:
A holistic approach to designing complex engineered systems

Use models instead of documents
Integrate data across models
Evolve design team culture
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1. Automate everything

2. Scale to complex systems

3. Use automatic code generation
4. Prevent defects early

5. Apply standard software workflows
6. Design and simulate in the cloud

/. Design your system with Al
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@ Automate everything
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@ Scale to complex systems
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@ Scale to complex systems
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@ Use automatic code generation

3700

13

Organizations use g\ <
automatic code generation
‘"

. "':¢‘

...!.:' -

FPGA, ASIC, PLC

MATLAB EXPO



@ Use automatic code generation

Platform
Aware
Code
Generation
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MathWorks Simulink products now support
Infineon’s latest AURIX™ TC4x family of
automotive microcontrollers
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@ Prevent defects early
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@ Prevent defects early

Find Defects Sooner
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The Saft Flex’ion Gen2

UL Certification of Battery Management

£

System Software with Model-Based Design
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The Saft Flex’ion Gen2

UL Certification of Battery Management oy
System Software with Model-Based Design

SOC = estimateSOC(voltage,current,temperature
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System Software with Model-Based Design
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@Apply standard software workflows

s% “Software is the language of automation.”

7))

; "= -JensenHuang, co-founder and CEO of NVIDIA
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@Apply standard software workflows
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= ADA's process shift from Legacy Workflows to MBD leads to
accelerated development and improved reliability
« MBD impact seen in technology-intensive Korea space sector
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Technical Articles and Newsletters

Overview  Search Technical Articles  Newsletters +  Cleve's Corner Collection

Workflow Steps

The workflow consists of the following steps (Figure 4):

1. Trigger a pipeline in GitLab and observe that the Verify and Build stage

2. Detect a test-case failure in GitLab ClI pipeline and create an Issue to tr;

3. Reproduce the issue on our desktop MATLAB.
4. Fix the issue in the model.
5. Test locally to ensure the test case passes.

6. Review the changes on the testing branch.

Step by- Step Tutorlals

@Apply standard software workflows
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@ntinentalin From Scripted Pipelines to Process Advisor

MATLAB:SIMULINK" 'J
AUTOSAR
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From Scripted Pipelines to Process Advisor &

“Bring everything into MATLAB.”

- Martin Rompert, Continental Automotive Technologies GmbH
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((:mtinentali\ From Scripted Pipelines to Process Advisor
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@ntinental”&n From Scripted Pipelines to Process Advisor &
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@ Design and simulate in the cloud

&« C @ matlab.mathworks.com
4\ MathWorks
MATLAB Online

MATLAB Online

4\ MathWorks:

Email

‘ mcarone@mathworks.com

Mo account? Create onel

By signing in you agree to our privacy policy.

Leamn about MATLAE Online

Use MATLAB Drive™ to synchronize your MATLAB files
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@ Design and simulate in the cloud

for i = 1:10000
in(i) = Simulink.SimulationInput(my model)

in(1) setVariable(my var, 1i);
end
out = parsim(in);

4

Parallel
Computing
Toolbox

—

MATLAB
Parallel Server

146
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@ Design and simulate in the cloud

Example: Integrating four widely used toolchains

) ) MathWorks: QV_\I/S7 FOR AUTOMOTIVE
Elektrobit SYNOPSYS

33
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@ Design and simulate in the cloud
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Automotive Software Development in the Cloud
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@ Design your system with Al
Integrating Al into Model-Based Design
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@ Design your system with Al

AI

Find out more:
Al Playground in the Demo Showcase

See the latest advances in Al and MATLAB.
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@ Design your system with Al
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Al Reference Examples
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@ Design your system with Al
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Al Reference Examples
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Simulates Hardware Sensors with
Deep Neural Networks
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Simulates Hardware Sensors with
Deep Neural Networks
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@ Mercedes-Benz

TRAINING

Simulates Hardware Sensors with
Deep Neural Networks

TRANSFER

CONVERT SOFTWARE

IMPORT & “SCALE” INTEGRATION

4\

Using Deep Learning Toolbox

TARGET
HARDWARE

Using custom library and Fixed-Point Designer
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Simulates Hardware Sensors with

S AGASEEEY Deep Neural Networks

“‘We are already using the we created with
MATLAB and Simgifor 0faer usaitases ... small adaptations to
support deploym nt.on two div 2 nt powertrain controllers, and the
workflow is also | dplice e to

such as gated recysres "unic s and fc'ly connected neural networks ...
we in creating the model and the code.”

- Katja Deuschl, Al Developer, Mercedes-Benz
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Deliver autonomous systems | ’

Braking and Sensor Fusion and Computer Vision Road Network
Steering Tracking Radar, Lidar Design
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5G Standard
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6G Technology Implications

RCRWiteless News

INTELLIGENCE ON ALL THINGS WIRELESS

| China aims for 6G commercialization by 2030: Report
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6G being designed now

Key Technologies

MathWorks Products
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Artificial intelligence
and machine learning
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w/ Deep Learning Toolbox
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' New netvi?ork ''''
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6G Exploration Library (R2024a) —
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Wireless Trends — Al In Wireless

Wireless challenges

Slide coutesy of Quacomm

Hard-to-model problems
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Efficient modem
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Green Energy
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SI EM ENS Enables the Global Energy Transition

CNnercy

1. Engineer solutions in solar, biomass, hydrogen, wind
2. Retrofit or upgrade infrastructure :
3. Strengthen electrical grid
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SI EM ENS Enables the Global Energy Transition

CNercy

Swimlane Engineering
When the organization shapes development
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Jens Dietrich 20
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SI EM ENS Enables the Global Energy Transition

CNercy

Centralized Engineering Ecosystem
When development extends across the organization
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SI EM ENS Enables the Global Energy Transition

CNeercy

Putting everything together
A Simulink based digital twin
lets us analyze and test our

system early on
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SI EM ENS Enables the Global Energy Transition

CNercy

Reference Project Lines
Standardization for individual Customer Projects

Jens Dietrich 24
Unrestricted © Siemens Energy, 2023
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