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We’ve Been Using AI to Generate SysML Specs for a couple of years

Template-driven SysML generation evolved into agentic software synthesis
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Can SysML Specs Improve AI Coding?

For months, Brian had been encouraging 
me to try vibe coding with Claude Code 

Finally, one day…
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AIM Layered Specification Structure

SysML specs commonly contain
• Requirements
• Use Cases
• State Machines
• Test Cases

These are all useful to Code Generating Agents

We designed an AIM template to produce good specs

Test coverage is improved through specifications
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Why Vibe Coding Often Struggles

High token cost from repeated rebuilds 
Re-coding is expensive, even with AI Agents

Vibe-coded apps are difficult to test and trust
If you have no spec, what do you test against?

AI loses context (AI Amnesia)
It forgets what it had learned in the previous sessions 
and un-does things that were previously working

Not too different from human programming…
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SysML v2 is a good language for code gen specs

We tried SysML v2 as a spec
language for AI coding agents

It worked well for both Claude Code 
and for Codex
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Lower Token Cost, Faster Progress

Iterating on the spec can be done 
without Claude Code or Codex (e.g., 
ChatGPT)

The spec iterations don’t burn tokens

The coding agent re-writes the code a 
lot less than it would without the spec

Vibe coding remains very valuable, in 
particular, for tuning the user interface

Spec is re-generated after each coding 
session
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AIM Spec Agent Builds Testable Specs

We adopted test strategies from the 
2003 book I wrote with Matt Stephens, 
notably: 
• Requirement Testing
• Use Case Thread Expansion

Testing against use case threads greatly 
improves test coverage
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The StockPicker Experiment Begins

I had an idea back when I was in college 
about picking stocks that were all going up

I had never used Codex and decided to try 
the spec that Brian and I were using with 
Claude Code

It worked!!!
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Claude got good results from the SysML spec

Brian and I worked together with Claude

StockPicker built in 30 minutes and ran the first time

First build had a few bugs

We had also forgotten to specify “web app” and 
online data source

We added Design Driven Testing to the spec and built 
again

Number of tests run increased around 4X

Next build was much more reliable
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Three-Agent Collaboration

I worked with both the Spec 
Agent (ChatGPT 5.5) and the 
Build Agent (Codex)

Human + AIM Spec Agent + Build Agent

Disclaimer: 

My first book featured a 
UML model for a portfolio 
management system so I 
was not completely 
inexperienced
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StockPicker – one human developer, and not much time spent
Combined Spec-Driven Development and Vibe Coding - real application; real iterations

About 3 calendar weeks, part time (30 or 40 hours)

StockPicker can:
• Access Stock Data from an online feed
• Build a Simulated Portfolio
• Examine trends for individual stocks
• Track Portfolio Performance over time 
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Better Specs Lead to Better Outcomes

Build testable specs, get testable code

Bugs are spec errors

“If the system does not behave as intended, the 
specification was incomplete”
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Spec gives a clear set of Requirements to test against
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Testing Use Case Threads is very effective
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The Spiral Model Compressed by AI

A trip around the spiral used to 
take weeks, months, or years

Updating the specification after 
each trip around the spiral 
enables the agentic process to 
scale
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The Spiral Model Accelerated

Iteration time reduced from 
weeks/months to about an hour 
for Spec-Build-Tweak-Update Spec

Updating the spec at the end of 
each iteration is the key
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One more trip around the spiral - StockPicker Test 4

Server-Side Portfolio Storage

Account Management

Multiple Portfolios per Account
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Spec Agent generates new Requirements and Use Cases
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From plan to build in under an hour
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Build Agent implements the new Requirements and Use Cases

It literally builds in a few minutes when given the spec!
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Time Savings is Enormous
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AI Coding Agent boosts Productivity – without burning many tokens
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Moving the spec activities out of the coding agent minimized token use
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Results

Same structured specification → 
similar working systems

SysML v2 turns out to be a good 
spec language for coding agents
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Traditional Development:

Minimize spec changes because they are expensive

AI-Assisted MBSE:

Maximize spec refinement because it is cheap

AIM enables rapid spec development with minimal token usage
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Late Last Night – We fed the Stock Picker 8 spec back to Claude
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Claude took 30 minutes to build it – including Account Management
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Including enhancements to Portfolio Management, Transactions, etc.
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Total cost to build from spec $13.  Many tokens saved by spec agent.
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Public Courses from Caltech CMTE

31Rosenberg | Pain-Free MBSE

https://ctme.caltech.edu/
pain-free-mbse.html

Four 6-hour sessions, 
starts Saturday, July 18

https://ctme.caltech.edu/
ai-assisted-mbse.html

Four 6-hour sessions, 
starts Saturday, June 13


