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DISCLAIMER: This is not my presentation!

m  Thissession was proposed by Isaac Chute of The Linux Foundation. Isaac is the
Director of RISC-V Software Ecosystem.

m Isaac could not make it to Flock and asked me if | could give the presentation
Instead.

m | donotwork on RISC-V things as part of my day job. | am on the Fedora Council and
FESCo and at Red Hat | am part of the Software Management team where | work on
dnf, rom, and software adjacent to those tools.

m RISC-Vis interesting to me so | hope | can give a perspective from a long time Linux
developer watching this ecosystem grow.

m Please hold all questions until the end.
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Agenda

m Whatis RISC-V (brief)
m Red Hat position on RISC-V
m  Short Term Planning - Fedora

m Evolutionary Next Steps




Open Standard RISC Instruction Set Architecture

m  Next Generation of RISC - reduced instruction set computing makes Chapter 2
up a huge proportion of current architectures, including RISC-V, Arm, RV32I Base Integer Instruction Set,

Version 2.1

Control i Unit

and PowerPC =1 T

This chapter describes versio t 3 ¥

RV32I was designed to

m Open Instruction Set Architecture - ISA initially developed at UCB as
the 5th generation of RISC, published with a Creative Commons
license, enables both open and proprietary hardware designs

m Open Process - the RISC-V development community is made up of
thousands of developers and hundreds of companies globally, all
working collaboratively in a global foundation (riscv.org) using best
practices for open standards
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http://riscv.org

Red Hat’s position on RISC-V: Not If, but When

RISC-V represents the first commercial successful implementation of an

open Instruction Set Architecture (ISA)

Many cores available, both open and closed - the [SA
copyright terms and IPR policies enable both fully open and
completely proprietary designs

Some companies take it seriously - \Western Digital
converted its entire line of disk controllers to RISC-V in 2019,
NVIDIA ships 8-12 RISC-V cores on every board, expected 92B
TAM by 2030

Very popular globally - RISC-V development and production
Is roughly evenly spaced among Europe, Asia, and the
Americas, with the organization RISC-V International based in
Switzerland
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Red Hat’s position on RISC-V: Not If, but When

RISC-V Hardware and Software Ecosystem growing quickly

Chapter 2

We use the term I
the implementatid

pecompresd il RV 321 Base Integer Instruction Set,
Version 2.1

We use the term

RISC-V Technical Working Groups - member-driven primary A
ISA development, curated by RISC-V Int'| e E

This chapter describes version 2.0 of the RV32I base integer instruction set.

Figure 1.1 illustrg RV32I was designed to be sufficient to form a compiler target and to support modern operating
instructions in ¢h system environments. The ISA was also designed to reduce the hardware required in a minimal
3 " implementation. RV32I contains 40 unique instructions, though a simple implementation might
instruction-set ex| cover the ECALL/EBREAK instructions with a single SYSTEM hardware instruction that al-

ways traps and might be able to implement the FENCE instruction as a NOP, reducing base

° ° instruction count to 38 total. RVS2I can emulate almost any other ISA extension (ezcept the A
- I sc u s s I o n ro u s - O e n O O e r O u S a n a C extension, which requires additional hardware support for atomiity).
Expanded Insf In practice, a hardware implementation including the machine-mode privileged architecture
will also require the 6 CSR instructions.

Subsets of the base integer ISA might be useful for pedagogical purposes, but the base has

channels for technical discussions about RISC-V, private SR O RSN
working groups within RISC-V for ISA development

for encodine instil

OPENHW"®  aboutUs  COREVDevkits  Projects ~ Membership ~  Working Groups ~  Resources ~

Contact Us

. the 32 x registers
cqual to 0. General
ollection of Boolean

OpenHW Group - open hardware cores based on RISC-V

b the address of the

processor IP

Members Join Our Mailing List

CHIPS Alliance - open hardware cores, interconnects, and
development tools

for >192-bits

Events

Computex Taipei 2024
T o0 o Location: Nangang Exhibition Center

Tgure 1.1: RISC-V nstruction length encoding. Only the 16-bit and 32-Dit encodings are consid-
ered frozen at this time.

Given the code size and energy savings of a compressed format, we wanted to build in support
for a compressed format to the ISA encoding scheme rather than adding this as an afterthought,
but to allow simpler implementations we didn’t want to make the compressed format mandatory.
We also wanted to optionally allow longer instructions to support ezperimentation and larger
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Red Hat’s position on RISC-V: Not If, but When

RISC-V Standardization

Hardware and ISA standardization - ‘Optional’ hardware
support for features like vector/crypto is hard to reflect up into
libraries or workloads. We would like to see crisp definitions for
ISV versions.

Defined profiles & platforms with minimum configurations
The work to define the spec standards (eg. RVA23) and
minimum HW configuration for different usage models
(Server, Virt, Embedded etc) is key to adoption

Hardware and ISA standardization - In general, Red Hat
doesn't support vendors specific ISA extensions, despite
enthusiasm from the HW vendors
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RISC-V Software Ecosystem Dashboard

Welcome to the RISC-V Software Ecosystem Dashboard!

Here within RISC-V International we decided to pull together a dashboard which shows the status of various essential software
components with regards to their enablement on RISC-V. It should be noted that this is not the definitive list of software required to be
successful on RISC-V but rather the first iteration of the items whose status we have begun tracking. This project will be updated
regularly during 2024 and is expected to double in size in the next 12 months.

This dashboard displays the enabled software components for RISC-V. This software is essential to build a successful software
ecosystem, starting at QEMU, to the various toolchains, up to the Linux Kernel distributions, and then beyond. To add a component for

inclusion in this dashboard, fill out this form. https:/tech.riscv.org/ecosystem-contribution.
Clarification of terms used:

« Enabled: Base support for RISC-V.

« InProgress: Currently worked on by the community.

« Optimized: Software is optimized for RISC-V.
* TBD: Components that are yet to be formally committed to enabling RISC-V.

Software Ecosystem Status Piecharts

The Status Snapshot is intended Status Snapshot

to provide an overview of

engineering efforts around RISC-

V Ecosystem Enablement for the

items that we are currently

tracking. ® Enabled  63.10%
@ InProgress 23.81%

TBD 9.52%
@ oOptimized 3.57%

& Commercial vs Open Source
The Commerical versus Open pe!

Source piechart is intended to be

a high level view of the items that

we are tracking. It should be

noted that over time the

Commerical items portion of this

char are going to expand over ® opensource 89.3% 84




RISE is very important to Red Hat

Red Hat understands that software ecosystems need help

Founding member of the RISE Project, which provide engineering
and financial support for upstream projects to invigorate the
RISC-V software ecosystem

Red Hat chairs the Distro Integration working group within RISE,
focused on Linux and other binary distros, including Fedora

Red Hat also chairs the Outreach Committee and serves on the
RISE board as a voice for open source
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| Accelerating the RISC-V

Technical Working Groups

The work done within RISC-V International is organized on our groups server at . This includes mailin
other things. Groups are organized into a hierarchy by functional area. New groups are proposed and approved t
groups).

All RISC-V technical committees and work groups are non-confidential - list traffic, meeting minutes, and deliveraj

on lists and meetings is limited to RISC-V members. Please see the for information on how you
Visit to learn more about how to use these groups.
The page has an organized listing of all current working groups in the system.

Public Discussion Lists

There is a set of public discussion lists hosted on Google Groups. These lists are open to anyone regardless of me
groups within the RISC-V member community. All RISC-V lists are subject to the

Public discussion lists include:

CITHELINUX FOUNDATION

A RISE i

A RISE

RISC-V Software Ecosystem

Software Ecosystem
The RISC-V Software Ecosystem (RISE) project is a
collaborative effort led by industry leaders with a mission to

accelerate the development of open source software for the

RISC-V architecture.

LEARN MORE

The RISE Project is focused on commercial software readiness in close partnership

with RISC-V International to expedite delivery of more innovative RISC-V products



https://riseproject.dev
https://wiki.riseproject.dev/display/HOME/RISE+Work+Groups

Red Hat technology evolution

Contributions flow among all elements of the ecosystem;
however, there is a stronger connection between CentOS
Stream and Red Hat Enterprise Linux. They each contribute
to the other while also ensuring that new code is submitted
as far upstream as possible; and, ideally, directly into the
relevant open source community projects.

N
Open source Fedora Linux CentOS Stream Red Hat Enterprise Linux
community projects Brings together the best Provides a streamlined A production-grade operating
A collection of projects, ideas from the huge contribution path to the system that provides a more secure,
each working toward number of available open next minor release of supported, and flexible foundation
their own goals source community projects Red Hat Enterprise Linux for critical workloads and applications
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Fedora Implementation

Fedora supports dozens of RISC-V platforms

Fedora 39 fully supported, Fedora 40 nearly all supported
Fedora 41/rawhide 93% of packages

OCl image courtesy of Docker

Discussion groups on both Matrix and Fedora Discussions

Also supports the Sipeed Lichee processors and laptop,
the BeagleV-Ahead, Milk-V Pioneer, and many other

development boards and systems

https://fedoraproject.org/wiki/Architectures/RISC-V
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https://fedoraproject.org/wiki/Architectures/RISC-V

Fedora Implementation

{1 beagleboard.org forvous
Fedora + RISC-V - Fedora RISC-V page, Fedora RISC-V Installing page, CLERR iRt RR R
riscv.rocks koji, OCl image, kernel build page, Fedora Discussions, Matrix  ezm—) 8

ey - Sogg . 2 23 2
Red Hat + RISC-V - DISL project, RISC-V Summit keynote, recent blog . I

RISC-V International - website, technical wiki, software dashboard,
RISC-V Exchange, technical forums, specifications, dev boards program

RISE Project - website, technical wiki

OpenHW Group - website, Fedora + CVAG6 demo

CHIPS Alliance - website
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https://fedoraproject.org/wiki/Architectures/RISC-V
https://fedoraproject.org/wiki/Architectures/RISC-V/Installing
https://fedora.riscv.rocks
https://hub.docker.com/r/imbearchild/fedora-rv64
https://github.com/rwmjones/fedora-riscv-kernel
https://discussion.fedoraproject.org/tag/risc-v
https://research.redhat.com/blog/research_project/disl-a-dynamic-infrastructure-services-layer-for-reconfigurable-hardware/
https://www.youtube.com/watch?v=2BQ7eOQdms8
https://www.redhat.com/en/blog/red-hat-and-risc-v-far-edge-and-beyond
https://riscv.org
https://wiki.riscv.org
https://tech.riscv.org/ecosystem/public/dashboard/9f6bf4ae-99bd-4717-b351-03465e8cf5f6
https://riscv.org/exchange/
https://riscv.org/technical/technical-forums/
https://riscv.org/technical/specifications/
https://riscv.org/risc-v-developer-boards/
https://riseproject.dev
https://wiki.riseproject.dev/
https://openhwgroup.org
https://www.youtube.com/watch?v=M1oa88WKYww
https://chipsalliance.org

Evolutionary Next Steps

RISC-V ‘Data Center’ Hardware Availability

Hardware - The current wave of SBC/Development platforms
don't represent Enterprise Server design. This is not a criticism,
just an observation of the current market. We have a distinct
lack of developer platforms.

Server Definition - A standard definition of the minimum RV
+ Extensions, plus minimum hardware specification doesn't vy b
exist. We have confidence it is forthcoming! / e

Until Enterprise Server hardware designs begin to become ‘
available and a Server has a RISC-V specification of a minimu
HW configuration, Fedora will remain as the Red Hat Flagshig
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Thank You




