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Challenge #1: Model Creation
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Programming

(MATLAB, C) Physical Networks
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Challenge #1: Model Creation

O/Qj Personal / Colleagues

= Peer to Peer sharing improves efficiency
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Pivotal / Transition Point: Tooling Support Introduced

o2 Team

=

= To scale effectively with increasing users, the implementation of

dedicated tools is crucial to streamline processes. RE B2
Model Creation A
T /
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Vehicle templates i —_° = B i + Tool support , .
Existing components e i o — , 2 Efficiency
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Pre and post processing | Tool support == ﬂ&] i jm - %% R =
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utomation Model created through Ul and existing Reuse level

templates supporting more users
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Challenge #2: Model Sharing
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Challenge #2: Model Sharing

5D

Cy

Powertrain Analysis

Longitudinal vehicle model
Low fidelity suspension
Detail motor model

No thermal capability

Pack level battery model
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= Vertical Forces
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Vehicle Dynamic
Analysis

+ Complex vehicle model

» 3DOF vehicle body

* Medium fidelity
suspension model

* Pack level battery model

Thermal Analysis
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Environment
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Challenge #2: Model Sharing

4\ MathWorks
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Challenge #2: Model Sharing
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: : : : Model Creation -
= At this level, the following becomes increasing A
Important 7—"
— Cross-team contributions and reuse of assets (models) / Efficiency
— Discoverability of existing content _ . path
— Ownership and feedback f* gy
— Collaboration and learnin
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— Management and maintenance of assets (models) Model Sharing
Reuse level
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Challenge #2 - Proposed Solution
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Challenge #2 - Proposed Solution

Imagine MATLAB File 01 Access
Exchange...as an internal
“Vehicle Component Garage”

Collaboration
and Sharing

Learning and
Development
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Example Use Cases 1: Analyst Workflow
— Clearly defined analysis package
é = [\ Ex: performance variation with change in motor curve

Tool support  Analyst
Content is i . ‘-’ ‘
™

packagedand

= Test Scenarios
released

ma Vehicle Template

nnnnnnnnnnnnnn

Output Monitor .1,/ \ User can work on an

abstracted level

Requires \f pp==s
( L]

MBD Toolkit Aeroplane Toolbox @ 3.3 I Flnal Report

— Analysis

Q
=
=
B2,
)
=
©
-
<

Demolishing Toolbox @ 2.0
by Matt Elliott

Version: 1.1.0 ~
- R t - Packaged with R2023b
e por In g Mo MATLAB compatibility specified

Platform Compatibility

MATLAB Release Compatibility

@ windows  @Linux @ Mac @ MATLAB Online

18



Example Use Cases 2: Advanced Users

A

ol

Tool support

&

Modeler

New component
requirements

1o D

——T

= Modelers may need to self-study to create new models.

= New components are developed without checking for similar content.
= No direct way to share content with others.

= Time and resources might be wasted

new creation

Old workflow

New workflow 4} new version

Enhancements are released as
new versions, and users are
automatically notified.

=

= Existing contents are available to facilitate:
« Collaboration — build on existing component.
« Continuous improvements — release added contents as new versions
» Faster learning — review similar contents.

4\ MathWorks
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Demo Steps

MATLAB Store walkthrough
Search for existing thermal related contents
Download and install the desired content as MATLAB Toolbox

Integrate with exiting vehicle template

&\ MathWorks:
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Demo Video

) MathWorks Inside - Home X n MATLAB App Store X 5

< C M 25 matlab-appstore-api.azurewebsites.net/store/addons/79650c37-3fd 1-484c-8273-6ce2681cc5ea/versions/2.4.0 Q 5} Finish update :

MATLAB App Store <) Sign in - GitLab ) Consulting Services @3 Google Translate . OpenAir Identificati sp Consulting Services sp Consulting Services 3 All Bookmarks

Demo store - no confidential
4 MATLAB Store - —

App Management Toolbox X
by MathWorks 3 Downloads
Toolbox for managing installed apps and toolboxes from the MATLAB Store Uploaded: 7 February 2024, 20:52:58
Description l} Requires
The App Managment Toolbox provides interactive tools and command line functionality to interact with add-ons (apps and custom toolboxes). No dependencies

- Connect to an online MATLAB Store.

MATLAB Release Compatibility

Packaged with R2023b
- Install specified add-on versions. No MATLAB compatibility specified

- Check for new versions of installed add-ons.

- Update and downgrade add-ons to a specified version. Platform Compatibility

@ Windows @Linux @ Mac
@ MATLAB Online

- Enabled and disable add-ons.
- Resolve dependencies of toolboxes.

Maintainers

- Check compatibility of add-on versions with the current release of MATLAB.
maelliot@mathworks.com

Tags
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Flexible platform

Architecture

Integrated with
MATLAB Add-On

Version
Control
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Jaguar Land Rover Standardizes on MATLAB for Developing,

Packaging, and Sharing Engineering Tools

Btk Challenge

Minimize the use of disparate tools and manual
processes for data analysis to reduce duplication of
effort and increase productivity

iR 75 £Solution

Standardize on MATLAB for developing engineering
data analysis tools and work with MathWorks
consultants to develop an app store for sharing and
distributing those tools

R Results
= Tool quality improved and tool development time
reduced

4\ MathWorks

’\—T*“ MATLAB Store ‘\

smpuse | s
E e @) Vehicke Feediack XML Anadyser Applstise
!
e . i
[R— x  Toolbox ont

3 Unginecring Dat
LD

ES App Manager

illili

Jaguar Land Rover’s MATLAB App Store, which

provides one-click download and install of ready-

to-use engineering tools, authored by their
engineers for their engineers

In addition to avoiding duplication of effort, the MATLAB App

Store enables engineers to become productive more quickly.

= Collaboration and engineering productivity
increased

= Reliance on third-party software tools reduced
Link to user story

New engineers can get the tools they need to do their jobs within
minutes.
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Key to Success — Methodology and Guidelines
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Establishing and Scaling Up Virtual Vehicle Workflow

“Analyst” workflow

Example: What is the expected vehicle
performance within given vehicle
architecture?

Deploy model at Enterprise Level

100x reuse @

&)

Improve cost with reuse
and automation

|
10X reuse ﬁ .

&

Build the
“correct” model

“Interactive design” workflow
Example: What type of thermal architecture
is needed to maximize thermal energy
recirculation?

\
!

| N McKinsey-level
Deploy analysis capability benefits!
at Enterprise-Level '
14Y .I .g‘,. !
IR PR R X b
13 5 . 02. L " ‘\, L 8/
oy Y 1 T .'_'-'\ r"‘h- Al ‘?)', )
Erihance mode AT adid
-archltecture for reuse1 FUR L 1%
| N ' : . U 4 1L
, i ‘,.; '
~ AL
\

Best practice for model
buildingi
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