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“It is a [dead end] for OEMs to each develop their own operating system.”
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Capital Alliance

Technology Sharing
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Alliance Ventures $1 Billion
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What is middleware?
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Middleware provides a standardized ‘layer’ between software
components in a system. It gives developers of systems that integrate
with the middleware a set of common interfaces for sending and

receiving data or instructions.
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Middleware exists to allow for decoupled architectures, meaning
software components can be developed and integrated independently,
simplifying architectural dependencies in a system and enabling much
faster development cycles with simpler testing requirements.
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Think of middleware like a job search website like Indeed or Monster.
Each software component is like a job seeker or hiring company. Job
seekers need not know about other job seekers, and employers don’t
have direct visibility of other employers. The platform helps connect
job seekers and employers. Middleware functionally does the same
thing: it simplifies various technical use case by providing a common
interface for users.

Software Software Software

Middleware

Software Software
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BlackBerry IVY

Example Integration of IVY with AUTOSAR and Android, where IVY receives data and generates insights

IVY Edge (In-Vehicle)

,,,,,, Install & Update
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1. IVY schedules and controls native processes on both QNX and Linux
f ML model
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Annual Software R&D Budget

$1B - $3B
Core Autonomous Digital cockpit Cloud, Mobhile
vehicle driving & services and Channel
S/W S/IW S/W S/IW
Enabling Differentiating

Core vehicle S/W

HPC + Edge

Vehicle OS ECU S/W S/W applications

Device Hypervisor/
OSes Virtualization

Middleware App platforms

Internal development and operation of:
= Edge-to-cloud middleware
= Vehicle data & analytics middleware

=) = =0

Volume OEM total Premium OEM total EV Disruptor total
cost of ownership cost of ownership cost of ownership
(10-year) (10-year) (10-year)
$114.4 million $89 million $65.3 million
ERDOAER

50%

38%
4%
M Cloud usage & operational expenses B Up-front non-recurring expenses (NRE)
I Long-term development & maintenance expenses Re-engineering expenses
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1 SBD Automotive research, aggregating public financial reporting, news reports, and an
nual volumes

2 https://techstory.in/ford-offers-buyout-for-select-skill-teams-plans-to-attract-software-
employees/

3 https://media.gm.com/media/us/en/gm/home.detail.html/content/Pages/news/us/en
/2020/nov/1109-tech- jobs.html

4 https://global.toyota/en/newsroom/corporate/35891478.html

5 https://www.volkswagenag.com/en/news/fleet-customer/2021/01/transformers.html
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