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About us

Speakers of the session

RUSLAN BERNIJAZOV

MD & Co -founder, AI Marketplace GmbH

10+ Years Experience in Systems Engineering

Fraunhofer IEM | Heinz Nixdorf Institute 

NIKHIL JHA

AI Technology Generalist, AI Marketplace GmbH

Lead, Google Developers Group Paderborn

Fraunhofer IEM | Wipro 
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About us

Engineering slows down as complexity grows

Change impact analysis across 
requirements & architecture takes 
weeks

1

Critical artifacts (requirements, 
architectures, simulation models) are 
not AI -ready

2 Engineering data is fragmented 
across tools

3

The daily routine of an engineer: The daily problems of an engineer:

Distribution or reproduction not permitted. 
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About us

We’re building the platform that operates agents 

in engineering

Distribution or reproduction not permitted. 

High effort

Engineering Intelligence Platform

and why it’s better

Requirements 
from customer

Master data 
from the PLM

Geometries 
from CAD

Layouts from 
E -CAD

Results from 
Simulation

Code 
from Git

Current 

way
Our vision

• One governed engineering context

• Agent analyzes impact

• Human approves → traceable decision

• Engineer searches ReqIF , SysML , PDFs

• Manual cross -tool reasoning

• High risk of missing impacts
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Motivation

Challenges in Requirements Management

Manual Process

Data Constraints

Error Prone

Compliance

Regulations
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Motivation

Challenges in Requirements Management

Artificial 

Intelligence
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Motivation

Fields of Artificial Intelligence (AI)
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Motivation

Generative AI

Image

Code

Text

3D

Video

Language

...

to Image

Code

Text

3D

Video

Language

...

Input Response
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Motivation

Large Language Models

Source: Minaee, S., Mikolov, T., Nikzad, N., Chenaghlu, M., Socher, R., Amatriain, X., & Gao, J. (2024). Large language models: A survey. arXiv preprint arXiv:2402.06196.
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Motivation

Prompting Techniques

https://www.servicenow.com/de/ai/what -is -prompt -engineering.html

Feedback 
loop

Zero -Shot 
Promting

Prompt 
chaining

Few -Shot 
Promting

Role -
playing

Chain -of -
thought

Maieutic 
Prompting

Tree -of -
thought

Complexity  
based 

Prompting

Iterative 
refinement
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Motivation

Why Generative AI ? 

Generate

Understand

Recognize

Automate
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Motivation

Why Generative AI in RM? 

Generate

Understand

Recognize

Automate Manage

Validate

Specify

Analyze

Elicit
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Motivation

Limitations of Generative AI

Hallucination Coherence Loss Black Box Irreproducibility
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Motivation

Limitations of Generative AI
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Motivation

Benchmarks

15

BENCHMARKS
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Benchmarks

What is Benchmark ?

A scientific way for evaluating and comparing 
system performance under standardized conditions.

MetricsWorkload Methodology
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Benchmarks

Benchmark for AI in Requirements Management ?

Benchmarks in AI

GLUE

SuperGLUE

SQuAD

MMLU

HellaSwag

MATH
ARC

BIG -Bench

GSM8K HumanEval

SWE -Bench MBPP

ImageNetCOCO

VBench

Text & NLP Reasoning & Logic Coding & Programming Computer Vison
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Benchmarks

Benchmark for AI in Requirements Management ?

Benchmarks in AI

Requirements 
Management
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RM Bench

Our Solution : RM Bench

Test Cases

TC 001

TC 002

…

TC 018

Prompts

Simple 
Prompt

Structured 
Prompt

Advanced 
Prompt

LLMs

Gemini 2.5 
Pro

DeepSeek 
R1

GPT -OSS
20b

Evaluation

Similarity 
Scores

Stability 
Scores

Prompt 
Sensitivity 

Score

X X =

Change 
Management

18 
Test Cases

3 
Prompt Types

13 
GenAI Models

LLM as a Judge
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RM Bench

Test Case Example

The drone shall achieve a mean time between critical failures (MTBCF) of at least 200 flight -hours .

Initial Input

UAVs shall demonstrate a mean time between critical failures (MTBCF) of no less than 300 flight -
hours , reflecting improved hardware reliability and customer expectations for longer uptime.

Change Logs

Update the list of requirements by changing, adding, or removing them exactly as told, and then give 
back the full updated list in the same format.

Prompt

The drone shall achieve a mean time between critical failures (MTBCF) of at least 300 flight -hours.

Golden Output
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RM Bench

Experiment Setup

Data 
Collection

Ground Truth 
Creation

Traditional Metrics 
Tested

Grader LLM 
Selected

Prompt Complexity 
Experiment
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RM Bench

How it works ?

Test -Case Input 
Artefacts

LLM Candidate
Selection

Model Outputs 
Saved

Aggregate 
Results

Graded 
Scores 

Prompt Variation 
Loop

1

2 3

4

56
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RM Bench

Our Findings
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Motivation

RM Bench : Our Findings
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Motivation

RM Bench : Our Findings
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Our Findings

Overall Model Accuracy 

& Stability

Deepseek r1

Gemini 2.5 Flash

Gemini 2.5 Flash Lite

Gemini 2.5 Pro

Gemma 3 27b

GLM 4.5 Air

GPT -OSS 20b

Llama 3 8b 
Instruct

MAI -DS -R1

Mistral NeMo

Mistral -Small 3.1 …

Mistral -Small 3.2 24b

Qwen3 235b A22B
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Our Findings

Overall Model Accuracy 

& Stability

Deepseek r1
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Top -performing models (e.g., Gemini 2.5 
Flash, ҧ𝑆≈0.86) show high accuracy and low 
standard deviation (high stability).



Position 
Auxiliary 
line

Position 
Auxiliary 

line

Position 
Auxiliary 
line

Position 
Auxiliary 
line

Position 
Auxiliary 
line

KI -Marktplatz

Slide 28

Our Findings

Overall Model Accuracy 

& Stability

Deepseek r1
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Top -performing models (e.g., Gemini 2.5 
Flash, ҧ𝑆≈0.86) show high accuracy and low 
standard deviation (high stability).

Gemini 2.5 Pro even being a better model 
than Gemini 2.5 Flash & Flash -Lite might be 
due to over -thinking.
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Our Findings

Performance Across Test Case Sets

TC Set 1 (Structured Tasks) achieved highest 
performance ( ҧ𝑆 ≈0.87). 
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Our Findings

Performance Across Test Case Sets

TC Set 1 (Structured Tasks) achieved highest 
performance ( ҧ𝑆 ≈0.87). 
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Simple Structured Advanced

Performance dropped significantly in TC Set 3 
(Semantic/Compliance Tasks) ( ҧ𝑆 ≈0.72), 
confirming models struggle with implicit 
regulatory semantics and contextual 
interpretation .
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Our Findings

Performance Across Test Case Sets 

TC Set 1 (Structured Tasks) achieved highest 
performance ( ҧ𝑆 ≈0.87). 
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Simple Structured Advanced

Performance dropped significantly in TC Set 3 
(Semantic/Compliance Tasks) ( ҧ𝑆 ≈0.72), 
confirming models struggle with implicit 
regulatory semantics and contextual 
interpretation .

Increasing complexity of tasks perform better 
with complex prompts.
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RM Bench

Conclusion

Qualitative 
Foundation

Competent But 
Fragile

Highly Prompt 
Sensitive
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RM Bench

Limitations

GraderL LM
Bias

Input 
Fragmentation

Limited 
Scope

Future Work

Fine -tune RM 
Based LLMs

Extend RM 
Bench
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Kontakt

nikhil.jha@ki -marktplatz.com
ruslan.bernijazov@ki -marktplatz.com


	Finalization
	Slide 1: Benchmarking Generative AI for Requirements Management
	Slide 2
	Slide 3: About us Engineering slows down as complexity grows
	Slide 4: About us We’re building the platform that operates agents in engineering 
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34


