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• Extend RISC-V Virtual Prototype

• Tracing module interfacing ISS core

• Construct bounded execution trees

• Lossless compression of trace information

• Identify promising hardware optimization
   candidates based on recurring patterns

1. Overview
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Application

Available on GitHub:

• https://github.com/agra-uni-bremen/opt-vp

• https://github.com/agra-uni-bremen/opt-seq
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3. Analysis
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4. VP Evaluation

• Analyze trees using a scoring function

• Choose a set of metrics that matches 
the target hardware optimization

• E.g. 𝑆𝑐𝑜𝑟𝑒 𝑆𝑒𝑞 = 𝑤𝑒𝑖𝑔ℎ𝑡𝑆𝑒𝑞 ∙ |𝐼𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛𝑠|
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• Tailoring hardware to applications significantly 
increases their performance. 

• Virtual Prototypes (VPs) enable early software 
development and design space exploration

• RISC-V Opt-VP is a Virtual Prototype driven 
binary analysis platform

• By analyzing the execution, it identifies 
instruction sequences that are promising 
candidates for hardware optimization

• Analyze                     and   

• Over 30% expected coverage on average

Read the extended abstract:
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2. Virtual Prototype Driven Tracing

analyze

• Implement accelerator on FPGA

• Evaluate performance gain

• Update VP to improve analysis 

and performance estimation
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• Extend VP to include new 

optimization

• E.g. via communication over 
SystemC bus

• Iterate analysis and design

VP Extension
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