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Getting started

• RISC-V compiler discussed with management

• How do you run RISC-V programs?
• QEMU
• LLDB can talk to QEMU!

• “Hey, do you want a RISC-V debugger?”
• “Yes! That would be great!”

• Time to build LLDB for RISC-V
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Problems debugging RISC-V programs – ABI plugin needed

• Stopped at a bad address
• Can’t read the PC
• QEMU publishes the registers, 

so what’s the problem?
• LLDB can’t figure out which 

register is the PC
• Other architectures get that 

from their ABI plugin
• No RISC-V ABI plugin, so we 

need to write one
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Problems debugging RISC-V programs – bad disassembly

• Many instructions don’t 
disassemble correctly

• Turn on “a” and “m” extensions 
by default



55

Problems debugging RISC-V programs – single step issue

• Source “step in” sometimes 
does a “step over”

• Jump instructions not marked 
IsBranch

• LLDB will run past them

• Worked with upstream to get 
this fixed
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Upstream the ABI plugin

• Someone upstreamed one, but no activity for a year

• I took some ideas from it, then upstreamed mine

• Many review comments addressed, and merged it a month later

• Now LLDB can debug RISC-V programs!

• We took the upstream code and released a product based on it
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Thanks to:

• Ana Pazos (Qualcomm Innovation Center) and her RISC-V compiler team
• Inspiring me to get LLDB working with RISC-V
• Answering RISC-V questions as I learned about it

• Jason Molenda and David Spickett
• Reviewing my ABI plugin, and helping make it better

• Pavel Labath
• Writing the qemu-user platform plugin
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