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System-on-Chips (SoCs)

• Omnipresent

• Increasingly complex systems

• In particular SW importance/complexity 
rising rapidly:

• ASIC era: SW was afterthought

• SoC era: SW is integral part
• Bootcode, device driver, firmware, OS, 

libraries (network stack), application

• Problem: 
Traditional design flow (first HW then SW) 
insufficient
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… and Verification?

• Design already hard!

• New approaches to verify cooperation
of SW and HW needed!
• Application SW has to exploit cores & IPs

• @ICS:
• Design & verification flow starting from

Virtual Prototype (VP) down to HW

• Core concept: abstraction

• HW/SW no longer two worlds

• Verification happens earlier, with less 
irrelevant detail
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Emulator
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RISC-V Foundation Members (>1000 today)
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RISC-V News

• Prediction: More than 64 billion RISC-V cores 

by 2025  (Semico Research Corp.)
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@ICS: Open Source RISC-V VP
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WAL: Waveform Analysis Language

• Waveform debugging

◦ Tedious and slow

◦ Manual

◦ Can not be automated
▪ Or can it?

• WAL is Domain Specific Language (DSL) to express 

waveform analysis problems

Basic block/CFG extraction

Pipeline status visualization

Throughput, Latency on AXI bus
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Areas

• Modelling & Implementation of FPGAs

◦ RISC-V cores 

◦ Accelerators (NNs, Approximate Computing)

◦ …

• Verification

◦ Fuzzing

◦ Metamorphic Testing

◦ Symbolic execution of SW interacting w HW

◦ Symbolic Computer Algebra (SCA) for hard arithmetic (e.g. multipliers) at gate level

◦ …
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