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AI-Augmented MBSE Workspace

Mac Instructions PC Instructions

To change the background color,
1. Click the background image.
2. Select a color.

To change the image,
1. Select the placeholder image.
2. Select the Picture Image tab.
3. Choose the appropriate option 

(e.g., “From a File,” “This Device”). 
4. Select the new image. (It will 

resize automatically.)

To change the background color,
1. Click the background image.
2. On the Home tab, click Shape Fill.
3. Select a color.

To change the image,
1. Right-click the placeholder image.
2. Select Change Picture.
3. Choose the appropriate option 

(e.g., “This Device,” “From Stock 
Images”).

4. Select the new image. (It will 
resize automatically.)



Native AI Integration for MBSE
© 2026 Carnegie Mellon University 4[DISTRIBUTION STATEMENT A] Approved for public 

release and unlimited distribution.  
Advancing Software for National Security

AI + SysMLv2 Measurement Workflow

Graphic generated by ChatGPT. GPT-5.6 Sol. 
Sept. 2026. OpenAI. https://chatgpt.com/
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Knowledge Pattern Measure

Graphic generated by ChatGPT. GPT-5.6 Sol. 
Sept. 2026. OpenAI. https://chatgpt.com/
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Benchmark Results Across Conditions

Models: Claude Opus 5 Extra High and GPT-5.6 Extra High | 8 tasks per profile and condition

Task profile Baseline
score

Validator
only

Full Toolchain Avg wall
time

Small tasks (~400 LOC) 69.5 72.0 87.8 6.3 min

Large tasks (~4K LOC) 60.2 61.7 83.9 24.9 min

All tasks 64.9 66.9 85.9 15.6 min

Validator removes reported errors
Avg errors / 100 SLOC: 10.7 baseline -> 0 with validator 
feedback.

Knowledge raises pattern depth
Average score: 64.9 baseline -> 85.9 with full knowledge.

Resource columns average both candidates and all conditions per output. SLOC is nonblank, noncomment SysML.
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Common Baseline Errors

Large-task baseline diagnostics reported by the Sensmetry Syside VS Code Extension

Diagnostic rule Opus 5 GPT-5.6 Combined Typical cause

Syntax error 1,903 1,910 3,813 Invalid expose, verify, case, qualified-name, or succession syntax

Reference error 544 2,482 3,026 Missing imports or unresolved types and features

Namespace distinguishability 687 859 1,546 Duplicate or shadowed member names

Type error 720 286 1,006 Primitive values incompatible with custom quantity or value types

Feature value overriding 671 43 714 Attempting to override an already bound feature value

Case definition: one objective 0 151 151 Multiple objectives declared in one analysis or verification case

Attribute usage features 9 134 143 Attribute usages inherit composite rather than referential features

Usage feature typing 104 8 112 Usage typed by another feature instead of a classifier

Metadata feature body 107 0 107 Body features do not redefine inherited metadata features

Requirement subject position 59 28 87 Requirement subject is not the first input parameter

Most errors come from three areas
Syntax, missing references, and duplicate names account for 8,385 
errors (76%).

Ten rules explain nearly all errors
These rules account for 10,705 of 11,014 baseline errors (97%).
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Knowledge Pattern Measure by Candidate

Large-task numeric scores by Knowledge Pattern measurement area

Pattern dimension Opus 5
Baseline

Opus 5
Full toolchain

GPT-5.6
Baseline

GPT-5.6
Full toolchain

Overall 75.9 85.3 44.4 82.5

Requirements and traceability 85.4 98.0 35.6 91.4

Structure and interfaces 86.1 87.8 74.3 85.4

Behavior and allocation 85.9 87.5 55.8 82.5

Analysis and quantitative 56.7 71.0 29.2 70.9

Verification evidence 65.3 80.9 17.1 74.2

Organization and views 61.7 73.1 53.1 84.2

More consistent outcomes
Candidate gap narrowed from 31.5 at baseline to 2.8 with full 
knowledge.

Broad pattern improvement
Full knowledge improved all six measurement areas for both 
candidates.
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Estimated Token Cost

Normalized token cost per nonblank, noncomment SysML line

Breakdown Cost per 1,000 SLOC

Overall benchmark $2.01

Candidate: GPT-5.6 $1.26

Candidate: Opus 5 $2.60

Condition: Baseline $0.82

Condition: Validator $1.97

Condition: Full tooling $3.39

Capability and price both vary
Opus 5 led at baseline. GPT-5.6 with full tooling closed most of 
the pattern-score gap at lower token cost.

Knowledge tooling adds cost
Full tooling averaged $3.39 per 1,000 SLOC versus $0.82 
for baseline.

Normalized estimate
Token-only pricing; actual billing may differ.

Source: OpenAI and Anthropic standard API list prices, Sept. 16, 2026. Infrastructure, licenses, and orchestration are excluded.
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Lessons Learned

Four practical lessons from the benchmark

01 Validation gets output to the starting line Average errors per 100 SLOC fell from 10.7 at baseline to 0 with 
validator feedback; pattern scores changed only modestly.

02 Curated knowledge guides output Full knowledge raised the overall average pattern score from 64.9 to 
85.9.

03 Lower scores show where to improve Analysis remains the lowest-scoring area, so it is the next target for 
better examples, rules, and tools.

04 Measure outputs, cost, and rerun A repeatable suite shows whether platform updates improve output 
enough to justify their added cost.
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From Experimentation to Adoption

Scan for the collection

AI-AUGMENTED MBSE COLLECTION

Architecture, experiments, worked examples, and 
reusable tooling

AI-Augmented MBSE Collection

Native AI Integration: Three Layers that Make it Work

From ConOps to Running Code

AADL Tooling and Software

Connect with us and explore our growing AI-augmented 
MBSE research and tools.

AI-Augmented AADL in Visual Studio Code

https://www.sei.cmu.edu/library/ai-augmented-model-based-systems-engineering-mbse/
https://www.sei.cmu.edu/blog/native-ai-integration-for-model-based-systems-engineering-three-layers-that-make-it-work/
https://www.sei.cmu.edu/library/from-conops-to-running-code-an-mbse-in-practice-experiment-using-ai-augmented-sysml-v2-modeling/
https://www.sei.cmu.edu/library/aadl-tooling-and-software/
https://www.sei.cmu.edu/library/aadl-tooling-and-software/
https://www.sei.cmu.edu/blog/ai-augmented-aadl-in-visual-studio-code/
https://www.sei.cmu.edu/blog/ai-augmented-aadl-in-visual-studio-code/
https://www.sei.cmu.edu/blog/ai-augmented-aadl-in-visual-studio-code/
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