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Context of Al-based QA tool
Data protection aspects (GDPR / compliance view)

@ Process efficiency and performance (digitalization view)

Technology readiness and life-cycle capability (enterprise IT view)

=a Product vs. owner/user liability (legal view)

@ Technology assessment (social & ethic view)
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AN
Data protection aspects

- What data are potentially available?
- investigate all possible data resources of the problem space

- What data are usable under compliance aspects?
—> deselect data which will implies a non-compliant data analysis

- What can be realized with these data?
—> define the real potential solution space

—> Defines the possible use cases and capabilities of the Al-tool
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@ Process efficiency and performance

- What is the maximum automation possible?
—> based on data and possible technology usage identify opportunities

- Whatis the trade-off between maximum and applicable implementation?
- time - time to market aspect
- know-how = available in the time-frame

- budget = available and return on investment aspects

- identify sweet-spot for realistic process automation
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Technology readiness and life-cycle capability

- What technology is needed?
- Al or more refined ML

- Which technology implementation is mature?
- java, python and “standard ML libraries” from Scikit

- Which one can be used in an enterprise level operation and support?
—> MIT or some BSD-like license framework with active community

—> Low-tech and mature frameworks are a good choice for “wide use”
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2<a
e Product vs. owner/user liability

- Who is responsible for the decision’s impact?
- tool producer or tool user

- How is confidence into the decision realized?
- user needs information, facts etc.

- What can be done by Al?
—> things an algorithm can do better than human

- Why can/should I trust the Al recommendation?
—> based on transparency, validation etc.

—> Our approach: user liability given by inherent Al-tool validation workflow
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@ Technology assessment (in the process usage context)

- Social

what kind of human work will be substituted?
—> get rid of monotonous list analysis

- Ethic
do we some unethical or evil stuff?
—> no delegation of ethical decisions to a tool

—> Al offers human an opportunity to use its time for more creative QA tasks
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A typical regression test-set selection and prioritization flow

v * Identify relevant tests

2 « Order (prioritize) tests

\/ « Identify change area
1  Derive test focus
éonotonous work
v  Analyze post release errors
3 « Enhance test selection strategy

N
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AKTIENGESELLSCHAFT

1. Train the Al: Define training data — positive and negative samples

—

T+: training data in
T-: training data out

12
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AKTIENGESELLSCHAFT

2. Check the Al: Define test data — randomized samples

Tv: verification samples
T+: training data in
T-: training data out

—
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3. Use Al: decide the test end-point with the information obtained using Al
1 o ———

Te: test end-point
D: decision interval

Te tests
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AKTIENGESELLSCHAFT

Al-tool integration for the Test Case Prioritization (TCP) of a regression test-set

: gEEEEEEEEEEEEEEEEEN :
- L

1 Al tool: ‘

training

lllllllllllllllllllll
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AKTIENGESELLSCHAFT

Workflow for Al-tool integration into regression test ()

A\ 4
3 4 5
select select verify
training data verification data ranking
1 Al tool: ‘

training

lllllllllllllllllllll

16 6.September 2019  GROUP IT | QIiNET | public | A.Poth, Q. Beck, A. Riel (Grenoble INP)



VOLKSWAGEN

Agenda

O 3 Some insights into the Al-tool
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Data for the Al —import high-quality data and select relevant features

| e—

Get data structure ~| Ensure data quantity
of test-tool for learning

—— Ensure data quality
—r for learning

API to data
for import to
Al processing

~"| ldentify product
specific features

Establish
Import process [~ -pl)-:g %?éf:st;ng
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AKTIENGESELLSCHAFT

Workflow for Al-tool integration into regression test (Il

19

import

data

select select
Features* training data

6. September 2019
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A\ 4
5 7
select verify execut_e
e : regression
verification data ranking test
T g 7

1 Al tool: ‘ @
: training QY\d\O\N

* Feature selection is also known as data attribute or variable selection
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AKTIENGESELLSCHAFT

Workflow for Al-tool integration into regression test (lll)

A\ 4

4 5 7
import select select select verify execut_e
S : regression
data features training data verification data ranking test
1 Al tool: ‘
: training :
« OW ..................... 3
workfl |
- ement
Add ,improv : :
identify data validate
|mprovement test outcome

{
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AKTIENGESELLSCHAFT

Workflow for Al-tool integration into regression test (V)

A\ 4
1 2 3 4 5 7
import select select select verify reegﬁicsl;tiin
data features training data verification data | ; ranking test
..................... !
i (6
3 Altool: ¥ manual test
training : selection
e N J
Add ,fallback” workflow for case o P m— !
” .
that data for Al is not adequa 9o 8
identify data validate
improvement test outcome
\_ J
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AKTIENGESELLSCHAFT

Workflow for Al-tool integration into regression test

A\ 4

22

4 5 7
import select select select verify reeﬁicsl;tiin
T _ Kin g
data features training data verification data | ; ranking test
O L v
(6
4 Al tool: manual test
: training selection
v -
(o 8
identify data validate
improvement test outcome
\_ J
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AKTIENGESELLSCHAFT

How it is made?

3
import select select
data features training data

select

verification data

gEEEEEEEEEEEEEEEEEN :
- L

Al tool:
training

!Qest AR'- Command-line «— Python written
java written ey | fersfc e
importer property-file open source Al libs
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Some lessons learned

Data quantity

» Projects need structured historical data

* Forlearning / training with 100 data-sets for T+ and T- you can start

Data quality

» Rest-API must be stable to ensure data is consistent and complete

* We found inconsistent DB in one project by systematic “feature extraction”

- Not all product teams have the data for Al
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ﬁ Summery

Effectiveness of ML
* In case of high data quality the prediction is good (over 0,93)

* In case of non adequate data the process gives feedback for improvement

Application and usage
» Thetoolis available for all Volkswagen AG test-managers

» Open code gives teams the chance to adapt the Al tool if needed
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_@ Outlook

Integrate more Al based tools
» without specific Al knowledge by the user g

» develop and enhance the workflows for easy application of Al support

|dentify more use cases for : A|4QA .a'
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Thank you for your interest! — Do you have any questions?

BE PART OF

EU|URE—
| M@HLHTY

We are hlrlng #vwfuturemobility

» forour Group IT in Wolfsburg

» forourlabs in Berlin, Munich, Wolfsburg and all over the world!

Join us at www.join-it-volkswagen.com
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