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Motivation
AI supported test generation
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The current state …

Planning Development Testing

0% 20% 40% 60% 80% 100%

Software project development efforts Much more effort is put into testing, 

then into requirement engineering

Test cases are derived manually from 

requirements

Poor traceability between test and 

requirements

The advantages of requirements for 

software products are not realized 
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… with AI-support

Planning Development Testing
Savings 

through AI

0% 20% 40% 60% 80% 100%

Software project development efforts Idea

AI derives the tests from natural 

language requirements. This leads to 

significantly reduced development effort
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Setup & Data
Master’s Thesis
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Partners
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Raw Data Overview

Six projects provided by a renowned aerospace company
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Requirements

.docx files

In form of text, tables and images

~ 6500 requirements

Test specifications

.cte files

Parsable by using a grammar

~ 4000 testsuites

~ 9000 unique testcases
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Parameter Name Detection
Master’s Thesis
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Data Labeling

If the toothbrush's battery level drops below 10%, the

toothbrush shall activate the energy-saving mode.
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Data Labeling

13Parameter Name Detection

If the tooth brush 's battery level drops below 10 %, the

0 0 0 0 0 1 1 0 0 0 0 0 0

tooth brush shall activate the energy -saving mode .

0 0 0 0 0 1 1 1 0
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Training Procedure

14Parameter Name Detection

Training

Epoch

5x
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Networks Performance
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Experiment – Certainty
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Parameter Value Detection
Master’s Thesis
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Data Labeling

20Parameter Value Detection

If the tooth brush 's battery level drops below 10 %, the

0 0 0 0 0 0 0 0 1 1 1 1 0

tooth brush shall activate the energy -saving mode .

0 0 0 1 0 0 0 0 0
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Data Labeling

21Parameter Value Detection

If the tooth brush 's battery level drops below 10 %, the

0 0 0 0 0 1 1 0 0 0 0 0 0

0 0 0 0 0 0 0 0 1 1 1 1

tooth brush shall activate the energy -saving mode .

0 0 0 0 0 1 1 1 0

0 0 0 1 0 0 0 0 0



© Heicon – Global Engineering GmbH

Networks Performance
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Summary
AI supported test generation
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Summary

Master Thesis could demonstrate proof of concept with respect to identify the required 

data in individual requirements

A first step in usage the technology can be an analysis tool which highlights 

weaknesses in requirements

Different AI algorithms are required to extract the information from natural language, 

tables and graphs

Topics for further investigations:

Deriving test scenarios from the data, applying techniques like equivalence class and 

boundary value testing 

Getting enough high quality requirements to train the AI models to avoid biased results
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Statement

“It will be worth continuing to work on this topic”

- Vector Informatik GmbH -
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Future Trends
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Example: Modern Requirements & Copilot
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Modern Requirements: Analysis
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Modern Requirements: Testcases
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Modern Requirements & Copilot
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Detailed Results – Parameter Name Detection

31Backup Slides

Baseline LSTM BERT

𝐅𝟎.𝟓 .100 .692 .881

Accuracy .818 .943 .935

Precision .100 .667 .877

Recall .099 .815 .899

s/epoch - 3.76 16.8
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Detailed Results – Parameter Value Detection
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Baseline LSTM BERT

𝐅𝟎.𝟓 .044 .825 .873

Accuracy .917 .988 .993

Precision .044 .795 .880

Recall .044 .975 .847

s/epoch - 11.9 44.3
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Experiment - Tables
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Experiment – Tables
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Experiment – Imbalance
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Experiment – Imbalance
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Experiment – Sequence Matcher
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Experiment – Sequence Matcher
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ChatGPT 3.5
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ChatGPT 3.5
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1. Introduction:

1.1 Purpose: Verify that the coolant system is activated when the industrial oven's 

temperature exceeds 200°C to prevent overheating.

1.2 Scope: The testing will cover scenarios where the oven's temperature crosses the 

200°C threshold.
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ChatGPT 3.5

2. Test Scenarios:

2.1 Oven Temperature Below 200°C:

Verify that the coolant system remains inactive when the oven's temperature is below 

or equal to 200°C.

Expected Outcome: Coolant system remains inactive.

2.2 Oven Temperature Exceeds 200°C:

Increase the oven temperature beyond 200°C.

Expected Outcome: Coolant system should be activated.

2.3 Continuous Monitoring:

Continuously monitor the oven temperature as it fluctuates around the 200°C threshold.

Expected Outcome: Coolant system activates when the temperature exceeds 200°C.

41Future Trends
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ChatGPT 3.5

3. Test Cases:

3.1 Oven Temperature Monitoring:

Set the oven temperature to 180°C.

Monitor temperature readings.

Expected Outcome: Coolant system remains inactive.

3.2 Temperature Exceeds 200°C:

Set the oven temperature to 210°C.

Monitor temperature readings.

Expected Outcome: Coolant system activates within a reasonable time.

42Future Trends
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ChatGPT 3.5

3.3 Gradual Temperature Increase:

Gradually increase the oven temperature from 180°C to 220°C.

Monitor temperature readings continuously.

Expected Outcome: Coolant system activates when the temperature surpasses 

200°C.

3.4 Temperature Fluctuations:

Introduce fluctuations around the 200°C threshold.

Expected Outcome: Coolant system activates when the temperature exceeds 200°C 

during fluctuations.

43Future Trends
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ChatGPT 3.5

4. Environmental Conditions:

4.1 Ambient Temperature:

Test the system under varying ambient temperatures.

Expected Outcome: The system reacts appropriately under different environmental 

conditions.

4.2 System Load:

Test the system under different load conditions.

Expected Outcome: The system remains effective in preventing overheating.
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ChatGPT 3.5

5. Performance Testing:

5.1 Response Time:

Measure the response time from temperature exceeding 200°C to coolant system 

activation.

Expected Outcome: Response time within acceptable limits.
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6. Documentation:

6.1 Test Results:

Record and document the results of each test case.

Include details on whether the coolant system activated or remained inactive.

6.2 Issues and Observations:

Document any issues or unexpected observations during testing.

Include details on system behavior, error messages, or anomalies.
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ChatGPT 3.5

7. Conclusion:

Summarize the test results and ensure that the temperature control system meets 

the specified requirements.
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