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Generate a digital engineering model (SysML: requirements, structure, behavior) 

“artifacts” from document-based requirements and design narratives.

 How is it done today, and what are the limits of current practice?

− Skilled practitioners use a GUI to build digital models by hand through analysis of reference 

documents. Practitioners are in short supply in industry and are also needed to address 

later stages of the product development lifecycle.

 What is new in your approach and why do you think it will be successful?

− Use of new LLMs and GPT4 shows promise in understanding documents and generating 

structured results like SysML (maybe…).

 Who cares? If you are successful, what difference will it make?

− Agile Digital Engineering is a core component of Leidos’ Mission Systems and Integration 

(MS&I) market area strategy. AI-assisted generation of initial system models will accelerate 

program startup and promote consistent rigor across MS&I programs.

What are you trying to do?
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 Protocol:  A group of system modelers were given a user scenario from a submitted RFP and 
instructed to create a list of requirements and an activity diagram within a maximum amount 
of time of 5 hours. They were also provided a follow-up questionnaire to reflect on their 
experience.  The models are scored across 31 quantitative and qualitative metrics.

 Participants: Modelers divided into two levels by professional modeling experience: 
Associates and SMEs.

− Within each sample group:

• Control – one modeler followed their usual procedure, with no GPT input

• GPT-assisted:

› Accelerated - given an initial diagram and requirements list generated by GPT

› Open Access - given a list of proposed prompts and free access to GPT

− Some notes about our participants:

• All Associates had a domain-relevant background

• None of the participants were at all familiar with the proposal or specific scenario used

• We know that 6 participants is not statistically significant**

Experiment Setup
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 What we did:
− Participants received an email with the scenario and any other appropriate other 

materials for their group

− They returned models via email to the team leads

− Created models were then:

• Anonymized (stripped of identifying information (where possible))

• Delivered to a DE SME for evaluation.  The evaluator:

› Was previously familiar with the proposal, having been on the original response team

› Had access to the original response team’s developed models for comparison

 Evaluation:

− The evaluator returned the completed metrics questionnaire for each model 

− After all models were annotated, we held a qualitative interview to get more qualitative 
feedback regarding each one

Experiment Setup
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Less Talk More Prompts

How about a Demo?
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Scenario – Well Child Care
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Use Case Diagram for the Scenario
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Requirements Allocation Matrix



© 2023 Leidos. All rights reserved© Leidos. All rights reserved.

9

Internal Block Diagram
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State Machine Diagram
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Activity Diagram
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 Modelers with open access to ChatGPT were ranked 1 in both Qualitative and Quantitative scoring.

 The SME with open access to ChatGPT provided 8 additional developed resources that would normally 
be included in the modeling process.

 Although ranked last in raw output, GPT still produced ~40% of minimum content we requested....in 5 
minutes.

Experiment Results

Experience 

Level

Sample 

Group

Time Taken Included 

Diagrams

Qualitative 

Ranking

Quantitative 

Ranking

Associate Open 5h30 2 1 1 (82.35%)

Associate No 4h35 2 2 2 (77.84%)

Associate Accelerated 5h00 2 3 3 (71.37%)

SME Open 2h00 10 1 1 (80.88%)

SME Accelerated 1h30 2 2 2 (70.59%)

SME No 2h25 5 3 3 (68.54%)

ChatGPT 3.5 Yes 0h05 2 Last Last (38.24%)
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 GPT will sometimes not “cooperate”, which really throws off some new users

− New users would likely benefit from a formal introduction or tutorial on GPT to demonstrate 

its functionality, interface, and how to work around some of the common pitfalls

 Don’t ask ChatGPT to do math

 You need to review ChatGPT’s work

 Pay attention to ChatGPT’s initial output.  If ChatGPT is going to hallucinate, its initial 

response may be a strong indicator that it doesn’t know a topic.

 Did not generate a solution, had ChatGPT create artifacts for the problem domain (i.e. 

MagicGrid).

Some Random Thoughts
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Thank you!

Questions?
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 Focus on four model sections:

− Documentation

− The requirements list

− The activity diagram

− Extras

 The evaluator is measuring 31 different aspects of each model for comparison in 

these general categories:

− Completeness (number of requirements/elements/types/connections, presence of adequate 

documentation, how many of each are present in the evaluated model vs. the proposed model)

− Consistency (consistency of requirements/elements/types/connections presentation and use, 

presence of redundant elements/connections)

− Correctness (number of correct vs incorrect elements and connections, inclusion of relevant 

requirements/elements/connections, inclusion of informative requirements/elements/connections, how 

many are captured by the evaluated model vs. the proposed model)

− Simplicity (layout readability, presence of documentation)

− Traceability (are the elements/types/connections mapped to requirements, are the 

elements/connections laid out in a reasonable/understandable/usable order)

Backup Slides: Evaluation Metrics
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Backup Slides: Evaluation Questions
Is there documentation present within the included file?  How many elements are relevant to identified requirements?

If documentation is present, how much of the documentation is present in the 
correct attributes?

How many of the elements are relevant to the scenario?

How many obvious opportunities for documentation inclusion were missed? How many of the relevant elements are present in the proposed model?

Is a requirements list present in the included file?  How many of the elements are irrelevant to the scenario?

How many are there? How many of the elements are redundant?

How many are informative based on the scenario? Are the elements in the correct order?

How many are relevant to the scenario? How many connections are relevant to identified requirements?

How many of the requirements are irrelevant to the scenario? How many connections are relevant to the scenario?

How many minimum necessary requirements were not present in this model? How many of the relevant connections are present in the proposed model?

How many of the requirements are redundant? How many of the connections are irrelevant to the scenario?

Are the requirements consistently presented? How many of the connections are redundant?

Is an Activity Diagram present in the included file?  How many of the connections are correct?

How many element types are there total? Are the elements consistently presented?

How many element types are not correct? Are the connections consistently presented?

How many connection types are there total? Is the Activity Diagram layout reasonable?  If no, why not?

How many connection types are not correct? What extras are included, if any?
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