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Agenda

• Infrastructure Background

• Features of DatagenDV

• Python Libraries Leveraged

• Examples of DatagenDV

• Lessons learned
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The Different Syntax of Python Objects

• ‘new()’ -> ‘__init__()’

• ‘print()’ -> ‘__repr__()’?

• ‘this’ -> ‘self’?

• Where are the fields?

“I’ll just use 
dictionaries instead”



Dataclasses – UVM Object Macros for Python

• Automatic type checking added to constructor

• Converts strings to enums

• Handles mutable default types
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YAML Class Loading and Dumping

• YAML loading/dumping directly into/from objects

• Fields loaded/dumped based on direction
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ctypes – Bridging the Language Gap

• Generation of C headers (structs, enums, defines)

• Generation of binary data
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ctypes – Loading Binary data into C
ctypes



PyVSC - Constrained Randomization

• Integrated PyVSC into dataclass objects

• Override values through constructor or YAML loading
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Project Implementation

• Leveraged block constraints

• Supported many different 
scenarios

• YAML as a “universal language”



Lessons Learned

• Successes
• Designing up front!

• Training others on Python

• Challenges
• Ctypes doesn’t support all packing formats

• Solution: Prototype first

• PyVSC can require fine tuning
• Solution: Analyze randomization results



PyVSC – Randomization Analysis
Leverage python’s data science 
libraries to analyze constraints!



What’s Next?

• DatagenDV is open source. 
• https://github.com/microsoft/datagenDV

• Future Features:
• Leverage existing C definitions

• Automated conversion of SV to PyVSC constraints

• YAML Alternatives: XML? JSON? 

• PyVSC alternatives?

https://github.com/microsoft/datagenDV


Questions?
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