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About me

 Nearly 20 years in IT

 Embedded development mostly 

 FreeBSD/Linux

 Security

 Open source, OpenFest & more



  

What is RISC-V

 conceived 2010 in UC Berkeley 

 open source processor design, RISC 
architecture 

 an alternative to Intel and ARM

 Risc-V is not a company

 riscv.org

 aims to do the same for semiconductor 
research & design as Linux for operating 
systems



  

 Available platfroms

 Qemu

 Spike (*) 

 SiFive HiFive1/HiFive Unleashed board

 LiteX/VexRiscv on PolarFire FPGA board

 Allwinner, BeagleBoneV est. end of 2021

 Core-V-MCU design on Nexys-A7-100 
FPGA board, SoC est. mid 2022 

 https://riscv.org/risc-v-developer-boards/

https://github.com/riscv-software-src/riscv-isa-sim
https://riscv.org/risc-v-developer-boards/


  

 Boards



  

 Boards - unverified



  

 RISC-V ISA – the basics

 Priviledge levels – machine (boot, mandatory), 
supervisor, user modes (hypervisor mode 
unspecified/TBD)

 Harts (cores) – id 0 is special 

 General purpose registers with load store architecture – 
x0-x31; CSR instructions

 Mandatory Base Integer ISA – ALU, branches/jumps, 
load/stores

 Standard extensions – integer multiplication/division, 
atomic instructions, single-/double-precision floating point

 Compressed instructions & optional extensions



  

Compilers/bare metal applications

 CLANG/LLVM

 GCC



  

Bootloaders

 BBL / Risc-V PK (proxy kernel) -  
https://github.com/riscv/riscv-pk 

 Das u-boot

https://github.com/riscv/riscv-pk


  

Operating systems

 Real-time – Zephyr, FreeRTOS, …

 Linux

 BSDs – FreeBSD, OpenBSD, NetBSD

 ...

https://docs.zephyrproject.org/latest/introduction/index.html
http://undeadly.org/cgi?action=article;sid=20210423090342
https://www.bsdcan.org/2019/schedule/attachments/483_riscvnetbsd.pdf


  

FreeRTOS on RISC-V

 available ports 

 SiFive QEMU w/ GCC

 VEGABoard PULP RI5CY w/ GCC/Eclipse

 RISC-V MiFive M2GL025 w/ GCC

 porting guide - 
https://www.freertos.org/Using-FreeRTOS-on-
RISC-V.html

https://www.freertos.org/Using-FreeRTOS-on-RISC-V.html
https://www.freertos.org/Using-FreeRTOS-on-RISC-V.html


  

FreeBSD on RISC-V

 (mini howto run in qemu) - 
https://wiki.freebsd.org/riscv
 (mini howto run in qemu) - 
https://wiki.freebsd.org/riscv

 Qemu user-mode emulation (*)

https://wiki.freebsd.org/riscv


  

 Languages & environments

  C  / C++

  Perl 

  Python

  Golang – linux/riscv64, bare-metal

  Rust - riscv64gc Linux - Tier 1, bare-metal – 
Tier 2, riscv32gc/riscv64gc FreeBSD - Tier 3

  NodeJS – “Unofficial build” support

  Others?

https://embeddedgo.github.io/2020/05/31/bare_metal_programming_risc-v_in_go.html
https://doc.rust-lang.org/nightly/rustc/platform-support.html
https://github.com/nodejs/build/issues/2876


  

Demo

 Runnning FreeBSD on risc-v in Qemu

 Blinky on FreeRTOS

https://youtu.be/xgtifpq90C4


  

homework

 Build/run Linux on RISC-V

 https://peter.quantr.hk/2020/11/running-64-
and-32-bit-risc-v-linux-on-qemu/



  

questions?



  

thank you!



  

references

 https://riscv.org/technical/specifications/
 
https://passlab.github.io/ITSC3181/notes/lect
ureXX_RISCV_ISA.pdf
 https://github.com/openhwgroup/core-v-mcu/
 
https://risc-v-getting-started-guide.readthedoc
s.io/en/latest/index.html
 
https://www.sifive.com/blog/all-aboard-part-1-
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https://riscv.org/technical/specifications/
https://passlab.github.io/ITSC3181/notes/lectureXX_RISCV_ISA.pdf
https://passlab.github.io/ITSC3181/notes/lectureXX_RISCV_ISA.pdf
https://github.com/openhwgroup/core-v-mcu/
https://risc-v-getting-started-guide.readthedocs.io/en/latest/index.html
https://risc-v-getting-started-guide.readthedocs.io/en/latest/index.html
https://www.sifive.com/blog/all-aboard-part-1-compiler-args
https://www.sifive.com/blog/all-aboard-part-1-compiler-args
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