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Complexity is at a level where humans need assistants to deal with it
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Escalating costs of late-stage fixes and the \UilsClallaleRelelaal o =it d\YReE] e l/|MHP
demand immediate Al adoption

Poorly worded statements Relative cost to fix an error )) CAPABILIY TO ADOPT
lead to misinterpretation 100 Al IS DECISIVE
and unnecessary iterations
QWY
N
Older requirements and Q&%
: D
expanding regulatory , <<\S\
demands create conflicting
conditions & &
. QQ/
Missing details hinder \
thorough understanding and o ,
. . Significant amount of project costs Sr
implementation . . . o/
is spent for debugging and fixing G/V
errors '4770
4%

The lack of atomic, correct,

complete & contradiction free

specifications contributes to this
share
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Capability to adopt Al solutions has a pronounced impact on l/IMHP
competitiveness in the future

Typical approach

Siloed’ approach to
Use Case

)) ONLY 26 % OF THE ORGANIZATIONS EXPERIMENTING
WITH Al MOVE BEYOND THE POC STAGE

identification — focus

on current way of

Maturity stage (% of companies) worki ng

Al stagnating Al scaling Al future-built Value achieved
25 22 4

—eme @s sm o 52 50%
/= =) Revenue
0 higher revenue growth
(3-year average)

Total 0
shareholder 60%
return higher 3-year TSR

Realization of
individual

Loose face in the
technology and gap

to forerunners Proof Of disconnected use

increases

cases

Concept
40% pitfall

higher RolC
(3-year average)

b % | Returns

Are taking mimmal v n# e Y
or no Al action, foundationa 5 NCex of A wation, \if/~ Innovation 1.9x
1 NG ilitie: = more patents

Employee 1.4x

“r~ satisfaction better overall
Glassdoor indicator

Unclear business B Solutions do not
case ) deliver the foreseen
productivity gain

Source: BCG 2024 — Where is the value in Al

© MHP Management- und IT-Beratung GmbH 05.05.2025 6



lilMHP

PPPPPPPPPPPPPP

Agenda 02

‘ Technical Engineering
‘dqn* \- Assistants

‘0

e.°
L )
» - oo ® .
e d AR
»
. “ ®
-
o " »




TEAs assist humans to handle complexity in engineering l/|MHP

SINGLE Al USE CASES ALONG THE V-MODEL

Requirements derivation from specifications, laws and o
standards

Automated detection-of contradictions in
requirements

Semantic analysis for requirements consistency and
traceability

Automated requirements classification, grouping and
prioritization

Automated quality control for requirements

@ 6 6 6 6

Planningof (pre-) series objects

@ 66 606 6

Code generation, review and debugging

Automated documentation

(=)

Vehicle design optimization

e

@ Support in materials research and development

Augment transparency in-product and process
maturity

o Component failuresin production/customer ()
complaints
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Automated test case creation from the requirements

Reduction in the number of tests through intelligent
cross-consideration

Accelerating the developmentof virtual test vehicles

Test results' evaluation"and documentation

Generation of possible solutions. from error
description

Ishikawa

Automated root-cause analysis (RCA)
Development of Measure

Automated error and ticket management
Automated creation of training materials
Chatbots for knowledge management

Document creation and structuring Effort S
Effort M

Effort L
Company-specific translation tool Effort XL

A PORSCHE COMPANY

ORCHESTRATION OF SINGLE USE CASES INTO TECHNICAL ASSISTANTS

TEAs are combinations of large language models with logic

TEAs act as an orchestrator, connecting single use cases

Assist humans to handle complexity in engineering

Cutting edge solution closes the gap to Al innovators

05.05.2025 8



A TEA possesses multiple capabilities and can apply them l/I|MHP
independently or interconnected

Orchestration

capabilities orchestration, basic capabilities form

the foundation.

Adv. Capability 1 o
Advanced capabilities enable

APls deeper automation and successively
" Adv. Capability 2 expand the capability of the
Core Capability 1 engineering assistant. This enhances
the efficiency, consistency, and
Adv. Capability 3 intelligence of engineering tasks.
v Core Capability n

Reduction of iterations throughout the
entire development process

Quality improvement throughout the entire
development process

Agent-2-Agent

Communication Core Capability 2

Measurable time and cost savings
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TEAs are embedded in MHP’s Al Operating System: Intellicore

The Intellicore Framework

A Scalable, Flexible
and Secure Al
Architecture

Data Product Store, Model Store, Plugin Store
and Orchestrator working together

to manage Al-driven interactions across the
company.

Whitepaper:
Unleashing the
Power of Agentic Al
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Data products
store and enrich
knowledge relevant for Al

Data products
e.g. manuals,
transcripts, legal

documents

&
&
S
o
n
©
1
o

unified access to all i
deployed use cases i

Model Store
provides various
models via a unified

li|MHP
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Frontends / Ul
enable access to
platform capabilities

interface
H
Agnostic Model Store
e.g. GPT-4
Frontends
e.g. Newton,
integration
intranet / MS
Teams
Use-Case App Store Orchestrator
e.g. Knowledge-Assistant e.g. Authorization
® ¥
Plugin Store Orchestrator
authorization, i
guardrails, costand
quality monitoring
05.05.2025 10



MHP’s Technical Engineering Assistants (TEA)

o©®
Q me
0

Requirements Engineering TEA
4 )

Create me...

traceable

Combining Als translating
language into requirements,
free of contradictions, fully

6 TECHNICAL ENGINEERING ASSISTANTS foster seamless assistant-engineer collaboration in requirements definition, concurrent

Design & Coding TEA
4 N

Code me...

Als generating design solutions
and code

090

\

Test & Integration TEA
e

Test me... )

Als automating test definition &
execution, supporting error
analysis & solution generation

- J

lilMHP
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Support TEA

4 Support me ... )
Als knowing and maintaining
dependencies
- J

development, and integrated verification & validation, supported by virtual assistants leveraging corporate knowledge

© MHP Management- und IT-Beratung GmbH
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Requirements TEA*

*Technical Engineering Assistant
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MHP approach to Al assisted Requirements Engineering and Test

Mmanagement
C KEY CHAIN OF USE CASES >
4 N

lilMHP

A PORSCHE COMPANY

TRANSLATION INTO TEA'S

» Deriving requirements from
specifications, laws and
standards

* Formalized Requirements

« Creating clean requirements
basis

+ Identifying conflicts

« MoSCoW classification of
requirements

« Completeness of
requirements

* Test case generation
based on structured
requirements

* Reducing test efforts
through-cross consideration

* Test result interpretation

* Root cause analysis and
solution description

© MHP Management- und IT-Beratung GmbH

e Transform

~ Transform comprehensible

Instructions Into  requirements into

comprehensible  formally correct
requirements requirements

sentence
constituents

Use Case n

)
(ommeme )

—
g5

Test & Integration TEA
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The workflow MHP implemented consists of formalization followed by

contradiction detection

CARA*

X

CONSTITUENT

P FORMALI=
Specifications SATION ANALYSIS

Reduction of dataset to be

*Constituent Analysis and
Requirements Articulator

© MHP Management- und IT-Beratung GmbH

analyzed
oy || poreNmaL
CONFLICTS

ALICE**
CONTRA-
DICTION CONFIDENCE
DETECTION

**Automated Logic for the

Identification of Contradictions in

Engineering

li|MHP
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Key outcome of CARA are formalized and [eleLGlaRle [\ aN¢=lo[WIIF=Taal=1a} 8 l/I|MHP
according to Sophisten/Incose Guidelines

Analyse Input

o BEE ...

Formalize according to template

CARA

SoIIte

Die
Moglichkeit s Objekt mmmmg Prozesswort
biet
= FORMALI= CONSTITUENT

SATION ANALYSIS

erd

Constituent analysis

Condition Effect

. . 600 requirements anlyzed
Wenn das Slgnal Ieuchtet Muss X = 33e|n G

Varlable Actlon Varlable Actlon
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Smart data reduction: To accelerate the finEERENSIREGIEAVEIGCR U T =To B HE |5 | &
and potential conflicts were pre-mapped

The sensor board shall support the temperature sensors.

7~ ™
Reduction of Comparative
VEIES

IDENTIFYING
POTENTIAL
CONFLICTS

ENTITY
EXTRACTION

sensor board temperature sensors support

C 160.000 pairs )

L

C 21.000 pairs )

supplier temperatur sensor
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Most importantly, CARA provides the foun(sElife]gl{eRi[a](eTe q:Te e llile]sF] I/l MHP
capabilities such as contradiction detectiojgRVii{aWAR(@=

Constituents

ALICE

CONTRA=
DICTHON CONFEIDENCE
DETECTION

ccccccc

C? potential contradictions)

Alius Contrary | era Iduif:to

Important: Verification of contradictions by an Engineer

Especially useful in safety —relevant requirements

© MHP Management- und IT-Beratung GmbH 05.05.2025 17
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Sample results of the analysis of one document with 600 requirements — l/I|MHP
formalization and preparation of a clean data base

Analysis of a single Specification Document

e R
600 requirements formalized with CARA, and

constituents derived, clean basis created.
\_ J

4 N\
Baseline for automated for identification of

L contradictions — based on constituents

Baseline for automated test case generation

© MHP Management- und IT-Beratung GmbH 05.05.2025 19



Sample results of the analysis of one document with 600 requirements — l/I|MHP
Smart data reduction as a prerequisite for contradiction detection

Contradiction analysis of a single Specification Document

160,000 requirement pairs analyzed using
entity analysis.

P
21,000 requirement pairs analyzed with
ALICE.

& J
7 potential contradictions identified.

© MHP Management- und IT-Beratung GmbH 05.05.2025 20



Sample result of the comparison of two documents containing l/|MHP
requirements

Contradiction analysis of two specifications of two subsystems

2 Requirement specifications of two
subsystems within the same product have
been analyzed with CARA and ALICE.

(" )
14 potential contradictions identified with
ALICE.

o J

( . . . . . o . \
2 potential contradictions identified with

L GPT40-only. )

© MHP Management- und IT-Beratung GmbH 05.05.2025 21



Performance analysis: Runtime, token consumption & model efficiency l/|MHP
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Duration Benchmark

* Ca. 5 hours — not optimized for performance

Requirement Expected Testresult GPTT4 mit
Requirement 1 q Requirement Requirement 2 P n - ALICE Confiden
Requirement 1 1 Requirement 2 . Contradiction general Original )
CARA 2 CARA Constituents Combined ce
Constituents Type ALICE Diss Req
| - | - | = ' |
Wenn es regnet, muss das Auto “conditions™ [ /e es regnet, muss » . R
idem_contra
e Wenn es regnet, mus { CEBArDETED Wenn es regnet, mus{ “conditions™: [ { eontiary
Das Auto muss stehen, wenn es * e conditions™ | Das Auto muss falven, 3 " AR
: idem_contr
(G518 Das Auo muss siehe  { [ERESEB Das Auto muss fahre{ "conditions™: [ { e

C o n S u ptl o n Das Auto muss stehen, wenn es “conditions”: [ Wenn es regnet, muss i " WAHR
idem_contrary
m regnet Bro/unmessEE EBAIDEE Wenn es regnet, mus{ “conditions™: [ {
> Das Auto muss fahren, d WAHR
idem_contrary
[EEESES Das Auto muss fahre{ "conditions™: [ {

Wenn es regnet, muss x

Das Auto muss stehen. "conditions"

Das Auto muss stehe  “contexts”: [I,
1

Wenn es regnet, muss x gleich 3

“conditions": [ idem_contradictory WAHR
i Wenn es regnet, mus { CEDEEEn Wenn es regnet, mus{ “conditions": [ { -
Wenny gleich 4 ist, muss x v, .. . Wennzgleich4 ist, muss .
o ~ 7 5 M to ke ns ich3 sain conditons: [’ 1bich 3 sein alius_contradictory WAHR

Wenny gleichdistn Wennzgleich 4 ist,n{ “conditions":[  {
1

Das Auto muss rot sein Die Autotiir muss blau
=0 _ simplex_subaltern WAHR
Die AutotA¥ar muss £{ "conditions”: [J, "context

“conditions”: [],
Das Auto muss rot se__"contexts": [],
1

for ~600
- Das Signal muss gleich drei Seondione: |
orl g INa | jgeseizt werden Das Signal muss gei“contexss: [,

Das Signal Chern muss

. 0 WAHR
gleich 10 gesetzt werden 1. jonel chemmu{ “conditions™ [, "contexts

Wenn x gleich dre ist, muss y “conditions” [ Wenn x gleich vier st, 0 WAHR
req u | rements gleich 4 sein Wemn xgleichdreiist  { muss y gleich 5 sein  Wenn x gleich vierist{ "conditions™: [ {
Wenn das Auto rot ist, muss y u - Wenn das Auto blaust,
endas s b “conditions": [ (LD, 0 WAHR
[lzEi2edh Wenn das Auto rotis  { mussy gleichSsein  \yorn das Auto blaui{ "conditions™: [ {
Nach Ablaut der Zeit * wcondionse [ Wenn die vom HMI ‘ eaLscH
" alius_contrary
CbnHeatg_TiMaxAStg7OfHeat \o 1 jie zeit CnHe  { gewlinschte Heizerstufe o, die vom HMI ¢{ "conditions™: [ {
Wenn die Botschaft ausfa Wenn das Signal gleich 0 ] AR
" i i i - alius_contrary
oder das Signal gleich Oist, \vo, e Botschaft 2{  “conditions [ | (St MUSS XQIEICN 6Sein \ v iac Signalglei{ “condifions™: [ {
Wenn die Botschaft ausfalt Wenn das Signal gleich 0 ‘ AR
alius_contrary
oder das Signal gleich Oist, o, gas Signal gleii{_“conditions: [ 'St MUSS XQIEICN 6 SeiN \vo 1 ias Signay glei{ “conditions™: [ {
Wenn die Botschaft ausflt Wenn das Signal gleich 0 b AR
53.36M oder das Signal gleich 0ist, oy e Botschafte{ “conditionss [ 'S MUSS X Jleich3Sein o o Signal glei{ “condiions™ [ {
Wenn die Botschaft ausfalt Wenn das Signal gleich 0 X AR
oder das Signal gleich 0ist, o, das Signal giei{ “conditions™s [ ' ™SS X QleIch 3Sein o o Signal giei{ “condiions® [ {
Bei 30 Grad muss x = 5 sein x muss gleich 6 sein 5
idem_contrary 'WAHR
Bei 30 Grad muss x¢{ “conditions’ [ Xmuss gleich 6 sein. { "conditions”: ], "contexts
Bei 30 Grad muss x = 5 sein Wenn 30 Grad sind, 5 AR
Bei 30 Grad muss x¢{ "conditions”; [ MUSSX 9IS Sein  \yern o5 30 Grad sin{ "conditions™ [ {

4 I

» With GPT-3 with ALICE we reached 76% accuracy in an unrelated
benchmark. 1 : < ,
» With GPT-40 without ALICE we reached 75%.
» With GPT-40 and ALICE we reached 87%. GPT 4.0 ALICE
- Smaller and cheaper models in combination with ALICE can reach
similar results.
- J

76% 75% 87%

1% false positives 8% false positives

23% false negative 7% false negative

© MHP Management- und IT-Beratung GmbH 05.05.2025 22



Impact of Requirements Engineering powered by Al
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é N 4
IDENTIFYING
DERIVING ' AZSLEZSLII'IFI\?(-)FFHE ' CONTRADICTIONS D(?E;\EENERBEJT
REQLINA LI REQUIREMENTS Gt EER REQUIREMENTS
REQUIREMENTS
\, y \,
100%
50% 95% >80% >20%
time saved badly written contradictions time saved per
per norm requirements detected detected test case

!
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The potential of increasing efficienc|

A significant number of tasks can be automated and
augmented:

Industrial Engineers I
Mechanical Engineers I
Electrical Engineers I
Electronics Engineers I
Software Developers N
SW Quality Analysts & Testers I N
0 20 40 60 80
B Automation B Augmentation
Lower potential Non-language tasks

Source: World Economic Forum

100

v
v’
2 1%
of engineering

tasks can be
automated

© MHP Management- und IT-Beratung GmbH

iIn Engineering is massive I/l MHP
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MHP's approach is to systematically combine isolated use cases to Technical
Engineering Assistants...

@ mg\ /

Reqmrements Engineering
Design & Coding TEA Support TEA Test & Integration TEA

.. in order to automate tasks and increase every engineer’s efficiency in their
daily business.

What's ?
next o


https://www3.weforum.org/docs/WEF_Jobs_of_Tomorrow_Generative_AI_2023.pdf

Requirements Engineering TEA

Requirements — Functional Architecture Requirements — Test Case L\r

1. CSV-Datei hochladen v

Keine Datei ausg

d 2. PlantUML-Diagramm anzeigen/bearbeiten v



https://www3.weforum.org/docs/WEF_Jobs_of_Tomorrow_Generative_AI_2023.pdf

Thank you!

MHP Management- und IT-Beratung GmbH

Film- und Medienzentrum | Kdnigsallee 49 | D-71638 Ludwigsburg
Telefon +49 (0)7141 7856-0 | Fax +49 (0)7141 7856-199
E-Mail info@mhp.com | Internet www.mhp.com

© MHP Management- und IT-Beratung GmbH

li|MHP

A PORSCHE COMPANY

Dr. Alexander Gartner

Senior Consultant

Digital Product & Engineering (DPE)
Alexander.gaertner@mhp.com
Mobile: +49 152 5586 7148

Dr. Norman Fuhrmann

Senior Manager

Digital Product & Engineering (DPE)
Jan.fuhrmann@mhp.com

Mobile: +49 152 55248183
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