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Complexity is at a level where humans need assistants to deal with it

05.05.2025 44

Require-

ments

500 -

600

Complete-

ness 

Million Lines of 

code (2030)

Hundred of 

thousands
of requirements

Regulatory
demands

of requirements

frequently

changing

>300

Million

Recalls 

impacted 

by SW 

defects in 

2024

Cyber-

security risks



© MHP Management- und IT-Beratung GmbH

Escalating costs of late-stage fixes and the widening competitive gap 

demand immediate AI adoption

05.05.2025 5

▪ Poorly worded statements 

lead to misinterpretation 

and unnecessary iterations

▪ Older requirements and 

expanding regulatory 

demands create conflicting 

conditions

▪ Missing details hinder 

thorough understanding and 

implementation

IMPACT

▪ Significant amount of project costs 

is spent for debugging and fixing 

errors 

▪ The lack of atomic, correct, 

complete & contradiction free 

specifications contributes to this 

share
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Capability to adopt AI solutions has a pronounced impact on 

competitiveness in the future 

05.05.2025 6

Source: BCG 2024  – Where is the value in AI
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TEAs assist humans to handle complexity in engineering

05.05.2025 88

ORCHESTRATION OF SINGLE USE CASES INTO TECHNICAL ASSISTANTS
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▪ 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 AI innovators

SINGLE AI USE CASES ALONG THE V-MODEL
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A TEA possesses multiple capabilities and can apply them 

independently or interconnected

05.05.2025 9

Core Capability 2

Core Capability 1

Adv. Capability 1

Adv. Capability 2

Adv. Capability 3

…

…

Core functions
Advanced 

capabilities

Core Capability n

APIs

Core functions, such as an API, 

orchestration, basic capabilities form 

the foundation. 

Advanced capabilities enable 

deeper automation and successively 

expand the capability of the 

engineering assistant. This enhances 

the efficiency, consistency, and 

intelligence of engineering tasks.

Reduction of iterations throughout the 

entire development process

Quality improvement throughout the entire 

development process

Measurable time and cost savings

Orchestration

…Agent-2-Agent 
Communication
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The Intellicore Framework

A Scalable, Flexible

and Secure AI 

Architecture

Data Product Store, Model Store, Plugin Store

and Orchestrator working together 

to manage AI-driven interactions across the 

company.

Data products
e.g. manuals, 

transcripts, legal 
documents

Agnostic Model Store
e.g. GPT-4

Frontends
e.g. Newton, 

integration 
intranet / MS 

Teams
Use-Case App Store

e.g. Knowledge-Assistant
Orchestrator

e.g. Authorization

AuthenticationDat
a

So
ur

ce
s

Data products 
store and enrich 

knowledge relevant for AI

Model Store 
provides various 

models via a unified 
interface

Frontends / UI 
enable access to 

platform capabilities

Plugin Store 
unified access to all 
deployed use cases

Orchestrator
authorization, 

guardrails, cost and 
quality monitoring
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TEAs are embedded in MHP’s AI Operating System: Intellicore

Whitepaper:

Unleashing the 

Power of Agentic AI
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MHP’s Technical Engineering Assistants (TEA)
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TECHNICAL ENGINEERING ASSISTANTS foster seamless assistant-engineer collaboration in requirements definition, concurrent 

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

language into requirements,
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Requirements Engineering TEA
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AIs generating design solutions 

and code 

Design & Coding TEA
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AIs automating test definition & 

execution, supporting error 

analysis & solution generation
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*Technical Engineering Assistant
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MHP approach to AI assisted Requirements Engineering and Test 

management

05.05.2025 13

TRANSLATION INTO TEA‘SKEY CHAIN OF USE CASES

• 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

• …

Transform 
instructions into 
comprehensible 

requirements

Transform 
comprehensible 

requirements into 
formally correct 

requirements

Recognition of 
sentence 

constituents

Use Case 1

Use Case 2

Create me…

Use Case 7

Use Case n

Test me…

Requirements Eng. TEA

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

contradiction detection

05.05.2025 14

CARA*

FORMALI-
SATION

CONSTITUENT 
ANALYSIS

Reduction of dataset to be 

analyzed

ENTITY 
EXTRACTION

IDENTIFYING 
POTENTIAL 
CONFLICTS

ALICE**

CONTRA-
DICTION 

DETECTION
CONFIDENCESpecifications Report

**Automated Logic for the 

Identification of Contradictions in 

Engineering

*Constituent Analysis and 

Requirements Articulator
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Key outcome of CARA are formalized and  broken-down requirements 

according to Sophisten/Incose Guidelines

05.05.2025 15

System Muss
Die 

Möglichkeit 
bieten

Objekt Prozesswort

Sollte

Wird

Formalize according to template 

Wenn das Signal leuchtet, muss x = 3 sein.

Condition Effect

Variable Action Variable Action

Constituent analysis

CARA

FORMALI-
SATION

CONSTITUENT 
ANALYSIS

600 requirements anlyzed

Analyse Input1

2

3

…



© MHP Management- und IT-Beratung GmbH

Smart data reduction: To accelerate the final analysis, entities were extracted

and potential conflicts were pre-mapped

05.05.2025 16

Reduction of Comparative 

Values

ENTITY 
EXTRACTION

IDENTIFYING 
POTENTIAL 
CONFLICTS

The sensor board shall support the temperature sensors.

sensor board temperature sensors support

ASIL supplier temperatur sensor

21.000 pairs

160.000 pairs
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Most importantly, CARA provides the foundation to unlock additional 

capabilities such as contradiction  detection with ALICE

05.05.2025 17

ALICE

CONTRA-
DICTION 

DETECTION
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…

...

…
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Subaltern
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Alius Subaltern
Alius 
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…

…

…

Q5

Q6

Q7

Constituents

7 potential contradictions

Important: Verification of contradictions by an Engineer

Especially useful in safety –relevant requirements
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Sample results of the analysis of one document with 600 requirements – 

formalization and preparation of a clean data base

1905.05.2025

600 requirements formalized with CARA, and 

constituents derived, clean basis created.

Baseline for automated for identification of 

contradictions – based on constituents

Analysis of a single Specification Document

Baseline for automated test case generation

R_ID Requirements Req_ID Cara

17562958_1 The distance between circuit paths and the 
circuit board edges shall be at least 1mm.

17562958_2 The distance between circuit paths and drillings 
shall be at least 1mm.

17562958_3 The distance between circuit paths and millings 
shall be at least 1mm.

17562958_4 The distance between circuit paths and 
supporting areas shall be at least 1mm.

17562958_5 The distance between circuit paths and the 
housing shall be at least 1mm.

17562966_1 The design shall allow only galvanic through 
metalized vias.

17562966_2 Wires shall not be used as a substitute for vias.

17562966_3 Rivets shall not be used as a substitute for vias.

17562966_4 Pins shall not be used as a substitute for vias.

17562958

17562966

The distance between circuit paths and 
the circuit board edges, drillings, millings, 
supporting areas and the housing has to be 
at least 1mm.

Only galvanic through metalized vias are 
allowed. Wires,  rivets or pins are not 
allowed as substitute for vias.

R_ID Requirements Req_ID Cara

17562958_1 The distance between circuit paths and the 
circuit board edges shall be at least 1mm.

17562958_2 The distance between circuit paths and drillings 
shall be at least 1mm.

17562958_3 The distance between circuit paths and millings 
shall be at least 1mm.

17562958_4 The distance between circuit paths and 
supporting areas shall be at least 1mm.

17562958_5 The distance between circuit paths and the 
housing shall be at least 1mm.

17562966_1 The design shall allow only galvanic through 
metalized vias.

17562966_2 Wires shall not be used as a substitute for vias.

17562966_3 Rivets shall not be used as a substitute for vias.

17562966_4 Pins shall not be used as a substitute for vias.

17562958

17562966

The distance between circuit paths and 
the circuit board edges, drillings, millings, 
supporting areas and the housing has to be 
at least 1mm.

Only galvanic through metalized vias are 
allowed. Wires,  rivets or pins are not 
allowed as substitute for vias.
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Sample results of the analysis of one document with 600 requirements – 

Smart data reduction as a prerequisite for contradiction detection

2005.05.2025

Req_ID1 Cara1 Req_ID2 Cara2 ALICE_COMPLETEConfidence

17562897_1
The magnetic field simulation system shall include a comparison to 
prior designs and a conclusion.

17563048_2
If a short circuit occurs at the load circuit, the system shall comply 
with VW 80000-E17.

1 2

17562959_1
The lateral distance between the circuit board and surrounding 
components shall be at least 0.5mm.

17563061_3
The components for the vibration investigation shall be mounted on 
the vehicle body.

1 2

17562957_3 The distance of components towards millings shall be at least 2mm.17562911_5
The components' admissible strain shall not be exceeded during 
transport.

1 2

17562844_1
The SSB shall support ensuring the rotor position information with 
the needed ASIL as defined in the safety concept of the supplier.

17562971_2
If referenced in the section on functional safety, the proportional 
parts shall be suitable up to ASIL B.

1 2

17562844_1
The SSB shall support ensuring the rotor position information with 
the needed ASIL as defined in the safety concept of the supplier.

17562982_1
The SPFM for safety goals with an ASIL B rating shall be greater than 
or equal to 90%.

1 2

17562844_1
The SSB shall support ensuring the rotor position information with 
the needed ASIL as defined in the safety concept of the supplier.

17562981_1
The LFM for safety goals with an ASIL B rating shall be greater than or 
equal to 60%.

1 2

17562844_1
The SSB shall support ensuring the rotor position information with 
the needed ASIL as defined in the safety concept of the supplier.

17562988_1
The eAWS xA portion of the PMHF shall have a target value of 50FIT 
regarding safety goals with an ASIL B rating.

1 2

160,000 requirement pairs analyzed using 

entity analysis.

21,000 requirement pairs analyzed with 

ALICE.

Contradiction analysis of a single Specification Document

7 potential contradictions identified.
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Req_ID_1 Cara_1 Req_ID_2 Cara_2
GPT 
Only

ALICE Confidence

17560293_1
Die Systementwicklung muss alle Anforderungen für ASIL A 
gemäß ISO 26262 erfüllen. 17560454_1Die ECU muss laut GuR in ASIL-B eingestuft sein. 1 1 Medium

17560293_1
Die Systementwicklung muss alle Anforderungen für ASIL A 
gemäß ISO 26262 erfüllen. 617568374_1

Die Entwicklung des Systems muss gemäß den 
Anforderungen für ASIL C nach ISO 26262 durchgeführt 0 1 High

17568159_1
The ECU shall not receive any temperature measurement 
data. 617562851_2The norms and standards of Volkswagen shall be fulfilled. 0 1 Medium

17568159_1
The ECU shall not receive any temperature measurement 
data. 617562499_1

The temperature measurement data shall be provided to 
the ECU. 1 1 Medium

17560454_1Die ECU muss laut GuR in ASIL-B eingestuft sein. 17560293_1
Die Systementwicklung muss alle Anforderungen für ASIL A 
gemäß ISO 26262 erfüllen. 0 1 Medium

17560454_1Die ECU muss laut GuR in ASIL-B eingestuft sein. 617568374_1
Die Entwicklung des Systems muss gemäß den 
Anforderungen für ASIL C nach ISO 26262 durchgeführt 0 1 Medium

17560528_1
Bei fallender Bordnetzspannung muss das Derating A 
entsprechend der Kennlinien sofort erfolgen. 17560526_1

Das Derating, also die Einregelung auf den 
Kennliniensollwert, bei fallender Bordspannung muss 0 1 High

17560528_2
Bei fallender Bordnetzspannung muss das Derating B 
entsprechend der Kennlinien sofort erfolgen. 17560526_1

Das Derating, also die Einregelung auf den 
Kennliniensollwert, bei fallender Bordspannung muss 
innerhalb von 10 ms erfolgen. 0 1 High

17560526_1
Das Derating, also die Einregelung auf den 
Kennliniensollwert, bei fallender Bordspannung muss 17560528_1

Bei fallender Bordnetzspannung muss das Derating A 
entsprechend der Kennlinien sofort erfolgen. 0 1 High

17560526_1
Das Derating, also die Einregelung auf den 
Kennliniensollwert, bei fallender Bordspannung muss 17560528_2

Bei fallender Bordnetzspannung muss das Derating B 
entsprechend der Kennlinien sofort erfolgen. 0 1 High

17560526_1
Das Derating, also die Einregelung auf den 
Kennliniensollwert, bei fallender Bordspannung muss 17560528_3

Wenn die Bordnetzspannung fällt, muss das Derating C 
entsprechend der Kennlinien sofort erfolgen. 0 1 High

617562921_1
The testing process shall adhere to the testing standard 
F359.002 chapter 5.12 "Betriebsfestigkeit". 617562851_2The norms and standards of Volkswagen shall be fulfilled. 0 1 Low

617568374_1

Die Entwicklung des Systems muss gemäß den 
Anforderungen für ASIL C nach ISO 26262 durchgeführt 
werden. 17560293_1

Die Systementwicklung muss alle Anforderungen für ASIL A 
gemäß ISO 26262 erfüllen. 0 1 High

617568374_1

Die Entwicklung des Systems muss gemäß den 
Anforderungen für ASIL C nach ISO 26262 durchgeführt 
werden. 17560454_1Die ECU muss laut GuR in ASIL-B eingestuft sein. 0 1 Medium

2 14

Sample result of the comparison of two documents containing 

requirements

2105.05.2025

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.

2 potential contradictions identified with 

GPT4o-only.
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Performance analysis: Runtime, token consumption & model efficiency

05.05.2025 22

Consumption

Duration

• Ca. 5 hours – not optimized for performance

• With GPT-3 with ALICE we reached 76% accuracy in an unrelated 

benchmark.

• With GPT-4o without ALICE we reached 75%.

• With GPT-4o and ALICE we reached 87%.

→ Smaller and cheaper models in combination with ALICE can reach 

similar results.

Requirement 1
Requirement 1 

CARA

Requirement 

1 

Constituents

Requirement 2
Requirement 

2 CARA

Requirement 2 

Constituents

Expected 

Contradiction 

Type

Testresult 

general 

ALICE Diss

GPTT4 mit 

Original 

Req

ALICE 

Combined

Confiden

ce

Wenn es regnet, muss das Auto 

stehen
Wenn es regnet, muss das Auto stehen.

{

    "conditions": [

        {

Wenn es regnet, muss 

das Auto fahren
Wenn es regnet, muss das Auto fahren.{     "conditions": [         {             "content": "Wenn es regnet",             "variable": "es",             "action": "wenn regnet"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn es regnet"     ],     "effect": {         "content": "das Auto muss fahren",         "variable": "das Auto",         "action": "muss fahren",         "binding_character": "muss"     } }

idem_contrary WAHR
Yes 1 3

Das Auto muss stehen, wenn es 

regnet
Das Auto muss stehen, wenn es regnet.

{

    "conditions": [

        {

Das Auto muss fahren, 

wenn es regnet
Das Auto muss fahren, wenn es regnet.{     "conditions": [         {             "content": "wenn es regnet",             "variable": "es",             "action": "wenn regnet"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn es regnet"     ],     "effect": {         "content": "Das Auto muss fahren",         "variable": "Das Auto",         "action": "muss fahren",         "binding_character": "muss"     } }

idem_contrary WAHR
Yes 1 3

Das Auto muss stehen, wenn es 

regnet
Das Auto muss stehen, wenn es regnet.

{

    "conditions": [

        {

Wenn es regnet, muss 

das Auto fahren
Wenn es regnet, muss das Auto fahren.{     "conditions": [         {             "content": "Wenn es regnet",             "variable": "es",             "action": "wenn regnet"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn es regnet"     ],     "effect": {         "content": "das Auto muss fahren",         "variable": "das Auto",         "action": "muss fahren",         "binding_character": "muss"     } }

idem_contrary WAHR
Yes 1 3

Das Auto muss stehen.

Das Auto muss stehen.

{

    "conditions": [],

    "contexts": [],

Das Auto muss fahren, 

wenn es regnet
Das Auto muss fahren, wenn Regen fÃ¤llt.{     "conditions": [         {             "content": "wenn Regen fÃ¤llt",             "variable": "Regen",             "action": "wenn fÃ¤llt"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn Regen fÃ¤llt"     ],     "effect": {         "content": "Das Auto muss fahren",         "variable": "Das Auto",         "action": "muss fahren",         "binding_character": "muss"     } }

idem_contrary WAHR
Yes 1 3

Wenn es regnet, muss x gleich 3 

sein
Wenn es regnet, muss x gleich 3 sein.

{

    "conditions": [

        {

Wenn es regnet, muss x 

ungleich 3 sein
Wenn es regnet, muss x ungleich 3 sein.{     "conditions": [         {             "content": "Wenn es regnet",             "variable": "es",             "action": "wenn regnet"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn es regnet"     ],     "effect": {         "content": "x muss ungleich 3 sein",         "variable": "x",         "action": "muss ungleich 3 sein",         "binding_character": "muss"     } }

idem_contradictory WAHR
Yes 1 3

Wenn y gleich 4 ist, muss x 

gleich 3 sein
Wenn y gleich 4 ist, muss x gleich 3 sein.

{

    "conditions": [

        {

Wenn z gleich 4 ist, muss 

x ungleich 3 sein
Wenn z gleich 4 ist, muss x ungleich 3 sein.{     "conditions": [         {             "content": "Wenn z gleich 4 ist",             "variable": "z",             "action": "wenn gleich 4 ist"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn z gleich 4 ist"     ],     "effect": {         "content": "x muss ungleich 3 sein",         "variable": "x",         "action": "muss ungleich 3 sein",         "binding_character": "muss"     } }

alius_contradictory WAHR
No 1 2

Das Auto muss rot sein

Das Auto muss rot sein.

{

    "conditions": [],

    "contexts": [],

Die Autotür muss blau 

sein
Die AutotÃ¼r muss blau sein.{     "conditions": [],     "contexts": [],     "causes": [],     "frameworks": [],     "effect": {         "content": "Die AutotÃ¼r muss blau sein.",         "variable": "Die AutotÃ¼r",         "action": "muss blau sein",         "binding_character": "muss"     } }

simplex_subaltern WAHR
No 1 2

Das Signal muss gleich drei 

gesetzt werden
Das Signal muss gleich drei gesetzt werden.

{

    "conditions": [],

    "contexts": [],

Das Signal Chern muss 

gleich 10 gesetzt werden
Das Signal Chern muss gleich 10 gesetzt werden.{     "conditions": [],     "contexts": [],     "causes": [],     "frameworks": [],     "effect": {         "content": "Das Signal Chern muss gleich 10 gesetzt werden.",         "variable": "Das Signal Chern",         "action": "muss gleich 10 gesetzt werden",         "binding_character": "muss"     } }

0 WAHR
No 1 2

Wenn x gleich drei ist, muss y 

gleich 4 sein Wenn x gleich drei ist, muss y gleich vier sein.

{

    "conditions": [

        {

Wenn x gleich vier ist, 

muss y gleich 5 sein Wenn x gleich vier ist, muss y gleich fÃ¼nf sein.{     "conditions": [         {             "content": "Wenn x gleich vier ist",             "variable": "x",             "action": "gleich vier ist"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn x gleich vier ist"     ],     "effect": {         "content": "y muss gleich fÃ¼nf sein",         "variable": "y",         "action": "muss gleich fÃ¼nf sein",         "binding_character": "muss"     } }
0 WAHR

No 0 3

Wenn das Auto rot ist, muss y 

gleich 4 sein
Wenn das Auto rot ist, muss y gleich 4 sein.

{

    "conditions": [

        {

Wenn das Auto blau ist, 

muss y gleich 5 sein
Wenn das Auto blau ist, muss y gleich 5 sein.{     "conditions": [         {             "content": "Wenn das Auto blau ist",             "variable": "das Auto",             "action": "wenn ist blau"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn das Auto blau ist"     ],     "effect": {         "content": "y must be equal to 5",         "variable": "y",         "action": "must be equal to 5",         "binding_character": "muss"     } }

0 WAHR
No 0 3

Nach Ablauf der Zeit 

CbnHeatg_TiMaxAtStg7OfHeat

g_C ist die interne Heizstufe 
Wenn die Zeit CbnHeatg_TiMaxAtStg7OfHeatg_C abgelaufen ist, muss die interne Heizstufe CbnHeatg_StgOfHeatg gleich CbnHeatg_StgReqOfHeatgOld gesetzt werden.

{

    "conditions": [

        {

Wenn die vom HMI 

gewünschte Heizerstufe 

ComVehFrnt_SwtForHe
Wenn die vom HMI gewÃ¼nschte Heizerstufe ComVehFrnt_SwtForHeatgCtrlByDrvr gleich 0 ist, muss die interne Heizerstufe CbnHeatg_StgOfHeatg gleich 0 sein.{     "conditions": [         {             "content": "Wenn die vom HMI gewÃ¼nschte Heizerstufe ComVehFrnt_SwtForHeatgCtrlByDrvr gleich 0 ist",             "variable": "die vom HMI gewÃ¼nschte Heizerstufe ComVehFrnt_SwtForHeatgCtrlByDrvr",             "action": "gleich 0 ist"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn die vom HMI gewÃ¼nschte Heizerstufe ComVehFrnt_SwtForHeatgCtrlByDrvr gleich 0 ist"     ],     "effect": {         "content": "die interne Heizerstufe CbnHeatg_StgOfHeatg muss gleich 0 sein",         "variable": "die interne Heizerstufe CbnHeatg_StgOfHeatg",         "action": "muss gleich 0 sein",         "binding_character": "muss"     } }

alius_contrary FALSCH
No 1 2

Wenn die Botschaft ausfällt 

oder das Signal gleich 0 ist, 

muss x gleich 3 sein
Wenn die Botschaft ausfÃ¤llt, muss x gleich 3 sein.{     "conditions": [         {             "content": "Wenn die Botschaft ausfÃ¤llt",             "variable": "die Botschaft",             "action": "wenn ausfÃ¤llt"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn die Botschaft ausfÃ¤llt"     ],     "effect": {         "content": "x muss gleich 3 sein",         "variable": "x",         "action": "muss gleich 3 sein",         "binding_character": "muss"     } }

Wenn das Signal gleich 0 

ist, muss x gleich 6 sein
Wenn das Signal gleich 0 ist, muss x gleich 6 sein.{     "conditions": [         {             "content": "Wenn das Signal gleich 0 ist",             "variable": "das Signal",             "action": "gleich 0 ist"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn das Signal gleich 0 ist"     ],     "effect": {         "content": "x muss gleich 6 sein",         "variable": "x",         "action": "muss gleich 6 sein",         "binding_character": "muss"     } }

alius_contrary WAHR
Yes 1 2

Wenn die Botschaft ausfällt 

oder das Signal gleich 0 ist, 

muss x gleich 3 sein
Wenn das Signal gleich 0 ist, muss x gleich 3 sein.{     "conditions": [         {             "content": "Wenn das Signal gleich 0 ist",             "variable": "das Signal",             "action": "gleich 0 ist"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn das Signal gleich 0 ist"     ],     "effect": {         "content": "x muss gleich 3 sein",         "variable": "x",         "action": "muss gleich 3 sein",         "binding_character": "muss"     } }

Wenn das Signal gleich 0 

ist, muss x gleich 6 sein
Wenn das Signal gleich 0 ist, muss x gleich 6 sein.{     "conditions": [         {             "content": "Wenn das Signal gleich 0 ist",             "variable": "das Signal",             "action": "ist gleich 0"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn das Signal gleich 0 ist"     ],     "effect": {         "content": "x muss gleich 6 sein",         "variable": "x",         "action": "muss gleich 6 sein",         "binding_character": "muss"     } }

alius_contrary WAHR
Yes 1 3

Wenn die Botschaft ausfällt 

oder das Signal gleich 0 ist, 

muss x gleich 3 sein
Wenn die Botschaft ausfÃ¤llt, muss x gleich 3 sein.{     "conditions": [         {             "content": "Wenn die Botschaft ausfÃ¤llt",             "variable": "die Botschaft",             "action": "wenn ausfÃ¤llt"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn die Botschaft ausfÃ¤llt"     ],     "effect": {         "content": "x muss gleich 3 sein",         "variable": "x",         "action": "muss gleich 3 sein",         "binding_character": "muss"     } }

Wenn das Signal gleich 0 

ist, muss x gleich 3 sein
Wenn das Signal gleich 0 ist, muss x gleich 3 sein.{     "conditions": [         {             "content": "Wenn das Signal gleich 0 ist",             "variable": "das Signal",             "action": "wenn gleich 0 ist"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn das Signal gleich 0 ist"     ],     "effect": {         "content": "x muss gleich 3 sein",         "variable": "x",         "action": "muss gleich 3 sein",         "binding_character": "muss"     } }

0 WAHR
No 0 3

Wenn die Botschaft ausfällt 

oder das Signal gleich 0 ist, 

muss x gleich 3 sein
Wenn das Signal gleich 0 ist, muss x gleich 3 sein.{     "conditions": [         {             "content": "Wenn das Signal gleich 0 ist",             "variable": "das Signal",             "action": "gleich 0 ist"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn das Signal gleich 0 ist"     ],     "effect": {         "content": "x muss gleich 3 sein",         "variable": "x",         "action": "muss gleich 3 sein",         "binding_character": "muss"     } }

Wenn das Signal gleich 0 

ist, muss x gleich 3 sein
Wenn das Signal gleich 0 ist, muss x gleich 3 sein.{     "conditions": [         {             "content": "Wenn das Signal gleich 0 ist",             "variable": "das Signal",             "action": "wenn gleich 0 ist"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn das Signal gleich 0 ist"     ],     "effect": {         "content": "x muss gleich 3 sein",         "variable": "x",         "action": "muss gleich 3 sein",         "binding_character": "muss"     } }

0 WAHR
No 0 3

Bei 30 Grad muss x = 5 sein

Bei 30 Grad muss x gleich 5 sein.{     "conditions": [         {             "content": "Bei 30 Grad",             "variable": "30 Grad",             "action": "bei"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Bei 30 Grad"     ],     "effect": {         "content": "x muss gleich 5 sein",         "variable": "x",         "action": "muss gleich 5 sein",         "binding_character": "muss"     } }

x muss gleich 6 sein

x muss gleich 6 sein. {     "conditions": [],     "contexts": [],     "causes": [],     "frameworks": [],     "effect": {         "content": "x muss gleich 6 sein",         "variable": "x",         "action": "muss gleich 6 sein",         "binding_character": "muss"     } }
idem_contrary WAHR

Yes 1 3

Bei 30 Grad muss x = 5 sein

Bei 30 Grad muss x gleich 5 sein.{     "conditions": [         {             "content": "Bei 30 Grad",             "variable": "30 Grad",             "action": "bei"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Bei 30 Grad"     ],     "effect": {         "content": "x muss gleich 5 sein",         "variable": "x",         "action": "muss gleich 5 sein",         "binding_character": "muss"     } }

Wenn 30 Grad sind, 

muss x gleich 5 sein
Wenn es 30 Grad sind, muss x gleich 5 sein.{     "conditions": [         {             "content": "Wenn es 30 Grad sind",             "variable": "es",             "action": "wenn sind 30 Grad"         }     ],     "contexts": [],     "causes": [],     "frameworks": [         "Wenn es 30 Grad sind"     ],     "effect": {         "content": "x muss gleich 5 sein",         "variable": "x",         "action": "muss gleich 5 sein",         "binding_character": "muss"     } }

0 WAHR
No 0 3

76% 75% 87%

Benchmark

• ~75M tokens 

for ~600 

original 

requirements

ALICE

▪ 8% false positives

▪ 7% false negative

GPT 4.0

▪ 1% false positives

▪ 23% false negative
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Impact of Requirements Engineering powered by AI

DERIVING 
REQUIREMENTS

ASSESSING THE 

QUALITY OF 

REQUIREMENTS

IDENTIFYING 

CONTRADICTIONS 

BETWEEN 

REQUIREMENTS

DERIVING TEST 

CASES FROM 

REQUIREMENTS

100%

50% 
time saved 

per norm

95% 
badly written 

requirements detected

>80% 
contradictions 

detected

>20% 
time saved per 

test case
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The potential of increasing efficiency in Engineering is massive

A significant number of tasks can be automated and 

augmented:
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MHP’s approach is to systematically combine isolated use cases to Technical 

Engineering Assistants…

… in order to automate tasks and increase every engineer’s efficiency in their 

daily business.

What’s

next?

https://www3.weforum.org/docs/WEF_Jobs_of_Tomorrow_Generative_AI_2023.pdf
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… in order to automate tasks and increase every engineer’s efficiency in their 
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