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Automotive development:
A focus on the “big loop”
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Automotive development “infinity” workflow
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The AWS ML stack
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BMW: ML in the cloud
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Enter the “big loop”
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It's a Cloud-to-Edge Continuum
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BlackBerry IVY: A middleware for the big loop
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Bosch: ML from cloud to edge
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BMW Connected Al Platform

« Motivation
« Architecture
User interface for data scientists

Conclusion and outlook
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Motivation

SCALING Al FOR THE BEST CONNECTED VEHICLE EXPERIENCES
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You cannot be an expert in everything ...
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And you do not have to be
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Connecting DevOps engineers & data scientists
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3-layer concept to scale connected vehicle Al
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BMW Connected Al Platform architecture
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User interface for data scientists
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Example: Smart vehicle maintenance
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Data and Al come with responsibility

« Customer choice and consent BMW GROUP
* Privacy by design CODE OF ETHICS FOR Al

« BMW Code of Ethics for Al
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Conclusion and outlook

Today
= BMW Connected Al Platform is live to scale connected vehicle Al

DevOps engineers and data scientists can focus on their expertise

Al and non-Al use cases run on the same infrastructure

AWS and open source integrate well

Responsibility

Coming up
= Global rollout of BMW Connected Al Platform

= Continue improving customer experiences using Al
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The power of collaboration:
Bosch information domain comput:

Stefan Buerkle

Sr. Vice President Connected Information
Systems & Sales — Bosch in North America
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One global network - from the region for the region

Associates worldwide
R&D associates

Software engineers

In more than

countries
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Performance to power the future
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Bosch is accelerating the development of the

software defined vehicle

-

Bosch builds 4 million sensors each day, covering nearly
70% of the vehicle sensor portfolio and drives exciting
features with software development



How to connect the vehlcle to the developer S workbench

3

The Challenges

Abstraction of vehicle specifics
and complexity

Clear separation of Work Areas
Removing Dependencies
Providing Common APIs
Following Standards

The Goals

Expand Services and Customer
Experiences

Accelerate Time to Market
Simplify Development &
Integration Complexity

Collaboration with leading technology providers
required to enable innovative solution




BlackBerry IVY - Introduction
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Blackberry IVY provides access to an ecosystem to support
development of a transformational automotive innovation

IVY

(Pre-Integrated
Middleware)

removing the
need for multiple
integrations
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BlackBerry IVY and Bosch Platform — Overall architecture

Vehicle “Middleware”

Local Applications OEM Connectivity

IVY Edge

SYNTHETIC SENSOR SERVICES
Locally Process with Updatable Code and
Share Vehicle Insights

VEHICLE SERVICES
Safely Access Vehicle Data and
Abstract Away Complexities

Vehicle Hardware and OS m A

QD B I DK

Vehicle Data and Signals
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OEM IT
Landscape

Data Lake Digital Twin Data Consumers

APls

IVY Developer Tools
IVY Console

SDKs / APIs
Code Creation and
Submission Portal

CLOUD CONSOLE
The interface for OEM

IVY Console deployment, control and
Communications monitoring of the IVY Edge

Cloud

APIs DOCUMENTATION
OEM, Tier 1 and Local
Developer Support

CLOUD SERVICES
The underlying services

supporting deployment, EMULATION & SIMULATION
control and monitoring Vehicle Simulation and
Model Tuning
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Blackberry IVY and Bosch demonstration
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Demonstration vehicle at 2022 Bosch Connected World Infotainment powered by Bosch information domain computer with
IVY platform
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Lessons learned

Managing an international team working on the
same product/setup/codes-base

Clear architecture approach allows for -
* Clear work-split and delivery process

* Good identification of APIs to define and
provide functions and data

« Easy integration of third party as artificial
sensor provider within IVY without dependency
to the real system /access to it

« HMI application development based on third-
party sensors still a challenge due to the nature
of HMI development, but no interaction or
dependencies to the sensor team
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Summary

Stefano Marzani

Worldwide Tech Leader, SDV
Amazon Web Services
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Summary

« Automotive Development is now a big loop: Al needs to be designed natively in
software workflows, from cloud to vehicle edge and back

- AWS support the big loop with Amazon SageMaker, its CI/CD services, and with
the strategic collaboration on Blackberry IVY

« In this session, we presented two customer cases that cover the big loop:
= BMW Connected Al Platform scales connected vehicle Al to improve customer experiences

= Bosch uses Blackberry IVY to offer a platform to deliver virtual vehicle sensors
 Please meet us at re:Invent

= Come to the Industry Demo Tent, where you can see demos about BlackBerry IVY and more

= Watch out for the publication of AUT303 workshop, where you can experience BlackBerry IVY
hands-on
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Thank you!

[waeres] Please complete the session
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survey in the mobile app

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7



