Who we are

Founded in 2020, we have built a corporate startup from
scratch attracting the best Tech Talents worldwide

6,000+ 80+ 360

CARIAD employees Nationalities working at teams at CARIAD
worldwide today CARIAD

Join our mission and become part of one of the biggest
endeavors in the automotive industry.

CARIAD



The right software is the basis for Volkswagen’s success. CARIAD
provides it

Our Solution: One unified and scalable tech stack for the entire
Volkswagen Group

CARIAD’s end-to-end electronic architecture platforms for Volkswagen’s Volume and Premium brands are technological
frontrunners.

Building one tech stack scalable for
all segments

Full over-the-air update (OTA) capability to
increase customer value over time o

,,,,,

By 2030, up to 40 million Volkswagen
Group vehicles will run on CARIAD
software platforms
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How do we do it? With our Technology Stack, one scalable
platform provided by CARIAD with renowned partners

The Digital
The "Driver” > Experience

Automated Driving Functions Vehicle Experience
CARIAD / \@) CARIAD

Mlddleware/Operatlng System : : Mlddleware/Operatnng System
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* “Inthe design we cannot identify if one component is riskier than another one. Risks can only be identified on requirements.”

Some quotes from assessment sessions...

« “This code is not prepared to be assessed.”

« “The goal is to get the picture into the picture.” (talking about the objectives for the Sys. Arch process)

«  “And this is our MAN.3 KPIs for the reporting...” (using template values to fill a template report just for the sake of having a report)

 “Thetoolis checking something at the end of the project.” (FOSS strategy)
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Some quotes from assessment sessions...

+  “We just copied it from the previous project.”- Risk of outdated, irrelevant, or non-

tailored artifacts.
+ “Nobody ever asked for metrics before.” — Indicates metrics are not seen as a . .
management or quality tool.

“We send the reports to management, but we never get feedback."— Indicates poor
communication loop and low to no management involvement.
“We report what the customer is asking for...”

*  “The tool collects data automatically.” -> Data without understanding = no informed decisions.

+  “We collected some numbers but they’re just for reporting.” — No link between metrics and actions.

May 2025 | Nirnberg | Andreas Gasch GQ — CC | Flavia Povirnaru — GQ-CC C /_\ P\ | /_\ |D

INTERNAL / CONFIDENTIAL / SECRET | CSD class: 2.5 — max. 15 years [please adapt]

A VOLKSWAGEN GROUP COMPANY



A classic of what we usually see in assessments...
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Are these template thresholds and the actual achievement enough to have an insight into the testing status?

Or the product context, the timing of deviations and their actual risk impact should be also looked at? Experience shows that although many
projects claim to apply risk-based interpretations, reporting often fails to reflect such practices.
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What is it really measured?

. Numbers alone don'’t tell why something matters — but context does!

To understand if a metric truly reflects risk, maturity, or readiness, we must ask:

What is the product supposed to be good at?

— That’s where for examples quality properties come in.

They help interpret what raw numbers mean — in a way that matches the rea/ expectations from the
product.
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From Quality Priorities to Sample Products — Context Shapes Meaning

Product Sample Type Quality Priority | What It Means

ProductA HMI features Functional « Light set of requirements (key excitement feature) - focus on what is
(e.g. media Suitability appealing to the customer
player Ul,
ambient  Quick results, requirements coverage-oriented testing, smoke tests
lighting)

» Customers determine if it is acceptable and if they want ,more*

Product B Operating Maintainability * Modularity & Documentation
systems
Middleware, * Focus on long life, add ability of features
Airbag

* Integration testing, individual releases may fail, OTA can heal

Product C Applications Portability « Enable multi platform usage - Product usable in different
environments

 Hardware agnostic design Proof of
concept

« Hardware integration testing
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Not all deviations are equal — context matters! Same numbers — different meaning

product A shows 35% coverage

but might be acceptable due to product B may show 65-99%

Product B: N '
low criticality. May not pose coverage, put in a safety/CS context,
Safety/CS-reIevant, significant risk, especially if the the remaining (even 1%) gap could
targeting roduct is One-Time Feature include critical paths - making the
maintainability b deviation highly relevant
("Easter Egg"). :
Product A: N
Non-safety, ©
targeting
functional
suitability
v
Eﬁ)‘zjhuct " < product C has 0% coverage,
shown ™ yet this might be acceptable
against a _ if it's a disposable proof of
common Product C: Pr°_°f of concept. Without context,
milestone concept, targeting this could incorrectly trigger
threshold portability a red status
of 85% '
integration -
test >
coverage. i @

Report using ,default” thresholds

Weighted Report considering the product context

May 2025 | Nurnberg | Andreas Gasch GQ — CC | Flavia Povirnaru — GQ-CC C /_\ P\ | /_\ |D

INTERNAL / CONFIDENTIAL / SECRET | CSD class: 2.5 — max. 15 years [please adapt] A VOLKSWAGEN GROUP COMPANY




Raw numbers can be easier set in context with e.g. quality properties and project timelines...

Example: Integration Testing

Product A: ,Functional Suitability

Product B: ,Maintainability*

Product C: ,Portability”

On HW
100% 100% P 100% e
g
g g
- .
Escalation SW
r r r
«

time time time
Below Target Steering to
buL no severe avoid escalation
risk yet

Focused on quick delivery, integration tests are not
urgent early on

more important to run demo-based end-to-end
tests early for customer acceptance

Early focus on integration testing.
100% is required to have an argument
that the implementation suits the
architecture

In all three, context defines meaning. The same metric means different things in each product.

Metrics must be tailored to reflect reality
e.g: track coverage per platform, not
only per function.

Early coverage on the different HW
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Let’s look at another example:

Product A Product B Product C
Functional suitability Maintainability Portability
Non-Safety Product Safety/Cybersecurity Proof of concept

(ISO 26262/(Internal tailored CS))

Standard Process Standard Process
100% /M Standard Process 100% N — 100% 4
Work force waste I’\
Tiredness
Tailored ﬁrocess \7\ v g
ST High Risk
Of useless
g Work results 9
r N
time time time

When interpreting thresholds, it is essential to consider the project context, the timing of deviations and their actual risk
impact.

A 1-2% deviation may signal a serious issue in a functional safety context, whereas even a 10% deviation might be tolerable in other
domains.
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From Insight to Oversight — When meaning gets lost in translation (and in
reporting)

All this focus and emphasis on humbers
and thresholds exists for a reason...

—> measurement enables reporting,
and reporting empowers those who
must act
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Management Report Damages - Red, , Green — But What’s Actually at Risk?

Many reports look structured and neat:

Commonly observedin  + <75% of tasks done = 8l
assessments: * 75-85% = yellow
* 85-99+ = green

+ fixed metrics & thresholds from templates or experience without any
_~ ™ context or historic argument behind
r * no or red reports as the project during development never achieve
100% of something
— I i | * unclear status and uncertainty in outlook
— * nearly no decision derivable from those overviews

But do they tell what’s broken, what’s urgent, and -> reporting with no clarity about what is most urgent and
what needs a decision? what to do...

— Time to move from status cosmetics to decision-enabling clarity.
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From status cosmetics to decision-enabling clarity

—

= ' , Weighted Reporting o Frar]
""" - v 26 project on track LA o
=== _ v' 17 projects with findings under monitoring EY %
. ST . |
e » 3 projects to be looked at: o /

* risk identified
*  solution recommendation
* required decision / support request

-> that’s actionable.

Assessors are encouraged to challenge one-size-fits-all and instead seek clarity on what reported values actual/ly reveal about
product readiness and risk.

> Are all critical tasks done? » Was a sufficient method applied?

» What is the real risk implied by all tasks not done?

May 2025 | Nirnberg | Andreas Gasch GQ — CC | Flavia Povirnaru — GQ-CC

ARITAD
INTERNAL / CONFIDENTIAL / SECRET | CSD class: 2.5 — max. 15 years [please adapt] C

A VOLKSWAGEN GROUP COMPANY



17

Assessment Reports.... Fully Rated. Barely Relevant.

We've often seen in the assessment report statements like: “100%
traceability is given” — SWE.5/6 FEullyl

FULLY RATE

->> Instead, the report should clarity whether the numbers truly reflect BAREI-Y

the actual agreements and demands (e.g.: Additional OEM Agreements, or

Safety require more than 1:1) — and whether the reports are trustworthy or RELEVANT
not.

Numbers in assessments should not be taken at face value - they must be examined to determine whether they make
sense and are truly used for steering.
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What assessors should critically examine :

if teams have an applicable reference to understand where they are supposed to be vs. status today: Is it clear how teams assess their
current status against expected progress? Look for whether meaningful baselines or planning targets are defined and understood.

« predictability for goal achievement (within / outside corridors): Does the reporting allow to identify trends or forecast goal achievement
realistically (e.g., deviation corridors)?

« red/ / green get their original meaning back and enable decision making: Are red/yellow/green indicators clearly defined and
used consistently to trigger decisions, or do they mask issues?
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Key Take Away

» Each project, product has different boundaries...

 Don't Be Misled by Numbers
Assessors must evaluate the sufficiency of the evidence
« 100% traceability may look impressive,
X but does it reflect what is truly needed for the product?

- [& Challenge whether reported KPIs are meaningful, used for decision-making, and aligned with

project risks and context — not just green for the sake of being green.

« Standard-sets help as a starting point, not tailoring them to the boundaries may lead to waste
(measuring what is not needed or misunderstandings e.g. project red while it is in reality on track)
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Feedback
welcome

Get In touch:

andreas.gasch@cariad.technology
elena-flavia.povirnaru@cariad.technology

We transform automotive mobility CARIAD
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FOSS, Safety, Metrics
A Very Common KPI in Standard Sets is ,Comment Code Density“ highly supporting ,Maintainability”
by advocating to have an explanatory Comment each 10 lines of code.

But what do you do if.....
* The code is created by a community distributed around the globe

* There is no contractual obligations to bind someone to
 The measurement says that there are barely comments
« The Standard (e.g. OEM specific requirements, CPM) expects the metric for releases

« The License model is in a way to prohibit commercial change of the Code

=>> Forbidding usage or Establish new metrics to manage the emerging risk ?
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Quality Properties

Functional Suitability

Robustness / Reliability |

Lightweight set of
requirements (key
excitement features

Focus on what is
appealing to Customer

Maintainability

Simple solutions, less
features but those are
.military grade*“

Cybersecurity

Usability
(Example HMI)

Performance Efficiency

Portability

Compatibility

Modularity &
Documentation

Focus on what is truly
risky

Focus on long life, add-
ability of features

Quick results, smoke
testing

Protection of whatever
may be interesting

Appearance is nothing...

only the functionality
counts

Extensive Testing with
all possible errors in
mind

Integration testing,
individual releases may
fail, OTA can heal

Target market, target
group, demands

Do we really need this
feature?

Enable multi platform
usage

Co-Existence

No one looks under the
hood...

Clever usage of limited
resources

Hardware agnostic
design

Hack the own solution
until satisfying

Customers determine if
it is acceptable and if
they want ,more*.

Determines the whole
branding from cheap to
premium

How long can the
solution compete on the
market.

Early Feedback, Focus
group driven

The higher the price, the
higher the expectations.

Peaking effects
exceeding the limits

Hardware integration
testing

Look at Apple

Mass market (low price
segment)

What makes a real
product

Re-Use, Capsulation Sys. Integration testing e.g. USB-C
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