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Who is RISC-V

RISC-V International is a global nonprofit
association based in Switzerland. Founded in ‘
2015, RISC-V brings together 3k+ members in

more than 70 countries across industries and RISC ®
technical disciplines.

RISC-V supports the open RISC-V instruction set architecture, developing additional
extensions, tools, and resources paving the way for the next 50 years of computing
design and innovation. RISC-V also connects the community and industry through
academia, commercialization, and strategic leadership.
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https://riscv.org/members/

Building Hardware using RISC-V

Additional RISC-V

Software Support Extensions
(optional)
Platform Support RISC-V Platform
Microarchitectures RISC-V Profile

RISC-V Core Base ISA

P RISC-V°



Standardization, Modularity, and Flexibility

Open software
Applications, Linux support, libraries/platforms
Academic + Research
implementations
Open standard Commercial

IP specifications innovation and

Open design tools +
for modular P g differentiation to

: software
designs based solve full
on decades of spectrum of
mvestmerﬁ and Open IP and cores compute
expertise Provided via ecosystem challenges

Modular IP specifications + Architecture compatibility tests
Profiles, extensions incl Vector, Security, Memory, Trace + Debug

RISC-V Instruction Set Architecture (ISA) Open Standard
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Hardware Compatibility using RISC-V

> Profiles

> Platforms

> Sail Golden Model
> Architecture Tests

> Spike Simulator

e = Specification Document
< > =Open Source Code

L RISC-V°

Compatible Implementations

Additional RISC-V
' Spike Extensions
Simulator (optional)

: RISC-V Platform
Sail

Golden Model

RISC-V Profile

Architecture
Compatibility
Tests Base ISA



More than 3,100 RISC-V Members

across 70 Countries

Oct 2022

P RISC
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111 Chip

SoC, IP, FPGA

3 1/0

Memory, network, storage

19 Services

Fab, design services

56 Software

Dev tools, firmware, OS

3 Systems

ODM, OEM

14 Industry

Cloud, mobile, HPC, ML, automotive

139 Research

Universities, Labs, other alliances

2k+ Individuals

RISC-V engineers and advocates

RISC-V membership rapid growth of 134% in 2021



RISC-V Technical Community

e GitHub
e Mailing Lists

e RISC-V Wiki

P RISC-V°


https://github.com/riscv
https://lists.riscv.org
https://wiki.riscv.org
https://wiki.riscv.org/display/HOME/GitHub+Repo+Map
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RISC-V Development Partners Overview

e Streamline collaboration

e Advance projects critical to extension ratification
e Foster RISC-V understanding through mentorship
e Publicly recognize contributions

https://riscv.org/risc-v-development-partner/

R RISC


https://riscv.org/risc-v-development-partner/

RISC-V Development Partners Commitment

e Maintain their membership in RISC-V International
e Align with RISC-V Leadership

e Provide PoC Examples

e Minimum Contribution Goals

R RISC



RISC-V Commitment to DevPartners

e |eadership Support & Mentorship

e Project Planning Oversight

e Public Recognition

e Additional Support (hardware, software, etc)

R RISC



RISC-V Development Partners

I56AS

10%

ENGINEERS

**Newest Member**
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Program Details

e RISC-V Mailing List: dev-partners@lists.riscv.org

e Meetings every 2-weeks, standing time:
o 2PMUTC
o 9 AM U.S. Eastern Standard Time
o 10 PM China Time
o 7:30 PM India Time
e First meeting of 2023 on January 17
o See tech.meeting calendar for all meetings

R RISC


https://lists.riscv.org/g/dev-partners
https://calendar.google.com/calendar/u/0/embed?src=tech.meetings@riscv.org

How to Become a DevPartner

1. Join the DevPartners community (see previous slide)

2. Start attending the DevPartners meetings (see previous
slide)

3. Review the criteria in the DevPartners policy

a. Complete a Proof-of-concept (on-boarding) project with a mentor

b. Commit to supporting a minimum of 3 medium sized projects
simultaneously

c. Provide a DevPartner liason to work with RISC-V Team
4. Reach out to help@riscv.org with any questions

R RISC


https://docs.google.com/document/d/1CZZk3MebVe9vyMWg933pZa0LgHzHbO7zwMXpCbKW79I/
mailto:help@riscv.org

Development Partners
Developer Boards
RISC-V Labs
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RISC-V Developer Boards Program Overview

e Enable OS Support

e Enable Upstream OSS Support

e Build Educational Resources

e Embrace Emerging Technologies

e Foster good-will (Do Well by Doing Good)

R RISC



RISC-V Developer Boards Web Pages

Main landing page (“Catch the traffic”) Program Details (“Run the business”)

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

RISC-V Developer Boards tiRISC

Program Detalls

Membership v RISC-V Exchange  Technical ~ Ne

Community Q

Read for terms of the program

Applications are collected for each program, then reviewed and ranked upon
program dosure,Accpeed poporas wil e comaced deecily o corfem sipping
arrangements. Allremaining projects vl be followed up on a best-effort

impac

e
Our goal s to supportfor academia, software ditribut
S e e ey

Applicants of the boards must be willing to provide a monthly status o their project
‘and work with RISC-V marketing to document their project and result. Applicants.
must provide monthly feedback and responses to RIS emait.

p

Decisions on board allocations are final. RISC-V as the administer of this program will

Program Overview

How To Apply
The RISC-V Developer Boards program serves to evang

ey

promote the RISC-V architecture by partnering with RISC-V hardware vendors to donate hardware to projects to:

Drive success of RISC-V member products and services, to enable operating system distributions support,
Grow upstream open-source software community adoption,

Build educational resources,

Embrace emerging technologies which use the RISC-V architecture, and

Foster software ecosystem engagement and good-will

Participant projects w nit a plan of usage and be required to document their results using the board. In addition, RISC-V vendor members are running their own programs and
coordinating with RISC-V ational.

————————————— ’ Board Name Details

Status

ICEV from QWERTY Embedded Design

Vendor members contributing and offering boards:

Gtwnwm ‘@antmmro € AlibabaCioud i beagleboard.org

USB20,2-USB3, Close

<\ StarFive
SiFi N =ERH
MicrocHe (@ RIOS @ iFive ® =MHRIE
PLRISC-



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

How to Engage

e |fyou're interested in either collaborating with RISC-V on a

DevBoard program or you want to help guide the various board
programs:

a. Join the RISC-V Development Board Program (Google Group)

b. Attend the most time-convenient month meeting (meeting discussion)
c. Complete a Partner proposal form for you program

e Ifyou'd like a developer board so that you can contribute to the

ecosystem:
a. Review the active programs on the DevBoards Program Details page
b. Propose a project using the button for applicable board(s)

R RISC


https://groups.google.com/a/riscv.org/g/devboards-program
https://groups.google.com/a/riscv.org/g/devboards-program/c/k5FLBO3fOEM
https://docs.google.com/forms/d/e/1FAIpQLScANMBD-BXymgc5ngQp5u774VMZoJeThjcQfp3yE28e3O1Emw/viewform
https://riscv.org/risc-v-developer-boards/details/

Program Process

e Program management

o Public mailing list, open membership: RISC-V Development Board Program (Google Group)
o 2 meetings per month, alternating East-friendly, West-friendly

e Individual board programs:
o Conceived or proposed (Partner proposal form)
o Program posted to “Details” webpage, with cut-off date for proposals
o Developers apply through board-specific form created, e.g. VisionFive V2
o Projects selected based on proposal
o Boards purchased and shipped with no cost to developers

o Projects added to the RISC-V Developer Board Community
= All boards have a summary post with documentation and links

R RISC-V*°


https://groups.google.com/a/riscv.org/g/devboards-program
https://docs.google.com/forms/d/e/1FAIpQLScANMBD-BXymgc5ngQp5u774VMZoJeThjcQfp3yE28e3O1Emw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSfqVnpH2yKVt3cFNztKctIe0vPTt0m9ducDoRH7zu4we5uvMw/viewform

Program Process - continued

e Good projects proposals:

@)

@)

o

@)

Have clear impact - contributing patches, testing, or documentation - to a significant,
established upstream community

Are proposed by proven open-source software contributors who provide a link to their
documented track record in GitHub, GitLab, etc.

Impact strategic RISC-V products and markets

Conform to the footprints of current or near immediate DevBoard hardware

Come from RISC-V members who are active in our communities

Note: Not all attributes are required, but more is better!

e Project requirements (give back):

@)

o

R RISC

Monthly and Final status
Willing to work with RISC-V marketing to document project and results

®



Sample Developer Board Community Email

Welcome to the new VisionFive Board Projects May 6, 2022 (link)

<snip>

Those you are not familiar with the board, can learn more here: VisionFive Single Board Computer Quick Start Guide | RVspace

To those who are newly added to the community, it serves as my communication vehicle with all projects in the DevBoard Seed program and should be your

starting point for getting started and finding help when stuck elsewhere. As new members, you will have the benefits of two additional programs before you --

one for the D1 Nezha board and one for the Unmatched board. The people on this list are passionate about RISC-V and eager to help. So, please reach out
as needed.

To get started with your StarFive, VisionFive boards, you'll find the board information anchored at rvspace.org which included the following 3 user documents:
e Quick Start Guide - the "Getting Started" section has information about both flashing the SD card but also logging into the pre-configured Fedora image
e Software Technical Reference Manual - provides details about building components of the platform software stack -- SBI, u-boot, kernel, ...

e GPIO Header User Guide - details the technical aspects of the attaching peripherals through the GPIO header

Additionally, VisionFive has started an English forum for their board at https://forum.rvspace.org/c/visionfive/6. This should be your first stopping place for

any problems you encounter while getting started with your board. (Note: you do have to create an account to participate.)

To my knowledge, | have not found any distro-specific pages yet for the VisionFive board, but here are the generic pages for RISC-V which may be helpful:

e Debian for RISC-V: https://wiki.debian.org/RISC-V

Fedora for RISC-V (Unmatched not supported yet): https://fedoraproject.org/wiki/Architectures/RISC-V

openSUSE for RISC-V (Unmatched not supported yet): https://en.opensuse.org/openSUSE:RISC-V

FreeBSD on RISC-V: https://wiki.freebsd.org/riscv

OpenBSD on RISC-V: https://www.openbsd.org/riscv64.html

Zephyr on RISC-V: https://docs.zephyrproject.org/latest/boards/riscv/index.html

Note: that this hardware is quite close to the old BeagleV board and thus some legacy documentation may exist.

As you find other links which you think might be helpful, please post them so that others can benefit.

As you hit roadblocks, have questions, or just want to leverage the wisdom of the community, please reach out with questions. We are here to help.

R RISC-V*°


https://groups.google.com/a/riscv.org/g/devboard-community/c/3w_9bm9pBEE
https://rvspace.org/en/Product/VisionFive/Technical_Documents/VisionFive_Single_Board_Computer_Quick_Start_Guide#specifications
http://rvspace.org/
https://rvspace.org/en/Product/VisionFive/Technical_Documents/VisionFive_Single_Board_Computer_Quick_Start_Guide
https://rvspace.org/en/Product/VisionFive/Technical_Documents/VisionFive_Software_Technical_Reference_Manual
https://rvspace.org/en/Product/General/StarFive_40-Pin_GPIO_Header_User_Guide
https://forum.rvspace.org/c/visionfive/6
https://wiki.debian.org/RISC-V
https://fedoraproject.org/wiki/Architectures/RISC-V
https://en.opensuse.org/openSUSE:RISC-V
https://wiki.freebsd.org/riscv
https://www.openbsd.org/riscv64.html
https://docs.zephyrproject.org/latest/boards/riscv/index.html

Board Programs

1. Allwinner D1(60 Boards): Complete
o 36 Academic, 3 Distro, 25 Ecosystem

2. SiFive Unmatched (25 Boards): Complete

o 6 Academic, 12 Distro, 7 Ecosystem

3. VisionFive V1 (105 Boards): Complete
o 17 Academic, 38 Distro, 43 Ecosystem, 7 Available

4, ICE-V (20 Boards): Open until 11/15
o 20 Available

5. Xcalibyte/Deep Computing (10 Laptops): Open until 11/15
o Awaiting product

R RISC



Board Programs - Continued

6. VisionFive V2 (TBD Boards): Open until 12/15
o TBD

R RISC



DevBoard Impacts

Note: The projects, institutions, and communities named here are working on RISC-V projects. Being listed does does not mean that RISC-V is supported or endorsed by said entity.

Operating Systems Academic-projects Communities-enablement
e Debian e Hochschule Munchen University e oreboot e U-boot
e Fedora e NTNU (Norway U. of Science & Tech) e gcC e Eclipse loT: UPM, mraa
e o0penSUSE e University of Auckland e buildroot e RustSBI
e Ubuntu e Lanzhou University e tcpdump e kernelCl, LAVA
e ArchLinux e Nanjing University of Posts & Telecom e rust-embedded
e Rocky Linux e Chongging University e OpenWRT
e Alpine Linux e Nanjing Univ. of Info., Sci. & Tech. e Linux kernel
e FreeBSD e Hangzhou Dianzi University e TinyML
e OpenBSD e Barcelona Supercomputing Center e OPTEE
e Yocto e Universidade de Brasilia e SystemTAP
e NixOS e Instituto Politécnico Nacional e gdb
e FreeRTOS e University of California, Berkeley e Rust
e Zephyr e Reed College e LLVM
e Seld e Jllich e MEEP
e Plan9 e |EEC Institute of Space Sciences e FMM
e Apache Mynewt e University of Bologna e Ftrace
e Android e openCV
e FlorenceOS e eBPF
e XDP
e openQA

R RISC-V*°



DevBoard Program Highlights

VisionFi

25 PROJECTS: Raspberry Pi, Arduino, 3D Printing
£

PIXELBLAZE:
FAST & EASY
RGB LED
PATTERNS

“BOARDS GUIDE

O\l WHO STEPPED UP WHEN THE CHIPS WERE DOWN
« WINNING: RP2040 and ESP32

= Smart Swaps for Out-of-Stocks
«RISC-V Chips for Makers

« Arduino’s Build Your Own Board

DY Airfags
«PiCam Speed Trap
= Sew a Tidy Tool Roll

« PielPoppin’ LD Pillws
« The Best Maker Caleges
«Easy Al Radio Tansniter

= LoRa Covert Message Lamps .
s 30 rinter Ki. and More! basic
make.co | makezine.com | makerfaire.com VoLume 85 assem bly
programmer’s

) Alibaba’s T-Head Releases Four
quick reference RISC-V Cores Under a
Permissive Licence

card

R RISC-V*°


https://www.makershed.com/products/make-magazine-volume-83-print
https://www.makershed.com/products/make-magazine-volume-83-print
https://www.youtube.com/playlist?list=PLenOHeTI_A9PSGshDnEc4dYK-GSnCshk6
https://groups.google.com/a/riscv.org/g/devboard-community/c/ZjGK6Kue6KA/m/XOMc0ubeAwAJ
https://groups.google.com/a/riscv.org/g/devboard-community/c/ZjGK6Kue6KA/m/XOMc0ubeAwAJ
https://abopen.com/news/alibabas-t-head-releases-c906-c910-risc-v-cores-under-a-permissive-licence/

DevBoard Seed Program Feedback

Monthly results Final results

Developer Board This period | used the board to contribute upstream (code, documentation, or tests) how many During my project, | used the board to contribute upstream (code, documentation, or tests)

10 responses

times? approximately how many times?
10 responses 23 responses
@ Aliwinner D1
@ Unmatched @ None @ None
@ VisionFive @15 @ 1-10
®510 ® 10-100
ﬁ @ Greater than 10 @ Over 100 times
This period | have encountered blockers in the following areas: Since my last status report | have accomplished: How satisfied were you with the RISC-V Developer Board Program?
10 responses 10 responses 23 responses

None @ Much more than expected 20
Documentation 2 (20%) @ More than expected
Hardware| 0 0% il ¢
Kemel 1110%) @ Significantly less than expected 5
Device drivers 2 (20%)
Compilers and Programming la... 5
Runtimes and application enabl... 0(0%) 0(0%) 0(0%)
Terraform Deployment for FCOS 0 1 2‘ ; 4 5
0 1 2 3 4
_______________________________________________________________________________________ |
How satisfied were you with the developer board itself?
Program to-date: 187 boards e  Community contributions remained steady e
e Boards to academic projects: 59 - over 60% for 3rd consecutive month. : e -
e Boards to distro communities: 53 e  Recent Ubuntu support of D1 and L
e Boards to ecosystem projects: 75 VisionFive generated positive feedback. ) —
Y Jects. e  Open projects: VisionFive V2, ROMA, ICE-V | |
e  Delayed projects: Polarfire
0.0
1 2 3 4 5

7 RISC-\- o é



Development Partners
Developer Boards
RISC-V Labs
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RISC-V Labs Program Overview

Find software regressions early

Engage open source communities

Broaden the set of RISC-V platforms available
Test RISC-V hardware earlier and more broadly
Connect RISC-V Labs with early hardware access
Increasing RISC-V recognition and public-relations

*This group is a work-in-progress, working to define the policy and best practices of a new RISC-V program.

R RISC



Program Details

e RISC-V Mailing List: |ab-partners@lists.riscv.org

e Meetings every 2-weeks, standing time:
o 3PMUTC
o 10 AM U.S. Eastern Standard Time
o 11 PM China Time
o 8:30 PM India Time
e First meeting of 2023 on January 17
o See tech.meeting calendar for all meetings

R RISC


https://lists.riscv.org/g/lab-partners
https://calendar.google.com/calendar/u/0/embed?src=tech.meetings@riscv.org

How to Become a RISC-V Lab

1. Join the Labs community (see previous slide)

2. Start attending the Labs meetings (see previous slide)

3. Review the criteria in the draft RISC-V Labs policy

a. Minimum of 10 boards or 20 cores (partner provided)
b. Provide either Cl testing or Sandboxes

c. Build a web-presence describing any services, including “in-take”
process and usage policies

d. Participate in Labs meeting and provide status of testing or service
e. Contribute to Labs Best Practices

4. Reach out to help@riscv.org with any questions

R RISC


https://docs.google.com/document/d/1wGpXaGeM1soTCi5rSYpaL8IwdlTHwSZiGc_5oSiJtxk/
mailto:help@riscv.org

Community Resources (future “Labs”)

Centro Nacional de Supercomputacion

Sandboxes (boards and containers): Sandboxes (boards, simulation, emulation):
https://qithub.com/plctlab/riscv-lab-access https://repo.hca.bsc.es/gitlab/epi-public/risc-v-vect
ClI: https://ci.rvperf.org/ or-simulation-environment/-/wikis/HCA-RISC%E2
Patch tracking:https://patchwork.plctlab.org/ %80%90V-clusters-user-quide

epcc 16%(

ENGINEERS

Sandboxes (boards, softcores): Cl: https://riscv-test.org/ Doc: https://www.10xengineers.ai/
https://riscv.epcc.ed.ac.uk/ Cl: https://cloud-v.co/

® **Early stages™**
Pl RISC ystag


https://github.com/plctlab/riscv-lab-access
https://ci.rvperf.org/
https://patchwork.plctlab.org/
https://riscv-test.org/
https://repo.hca.bsc.es/gitlab/epi-public/risc-v-vector-simulation-environment/-/wikis/HCA-RISC%E2%80%90V-clusters-user-guide
https://repo.hca.bsc.es/gitlab/epi-public/risc-v-vector-simulation-environment/-/wikis/HCA-RISC%E2%80%90V-clusters-user-guide
https://repo.hca.bsc.es/gitlab/epi-public/risc-v-vector-simulation-environment/-/wikis/HCA-RISC%E2%80%90V-clusters-user-guide
https://www.10xengineers.ai/
https://cloud-v.co/
https://riscv.epcc.ed.ac.uk/

Ways to Engage

1. Join the Lab Partner community
o RISC-V Portal Community: |ab-partners@lists.riscv.org

2. Become a Lab Partner

o C(ltesting
o Cl service
o Sandbox service

3. Ultilize Labs resources to grow the RISC-V software

ecosystem

o (Getresources (previous page)
o Port your favorite applications

R RISC


https://lists.riscv.org/g/lab-partners

Thank You!

< stephan’ riscv.org
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