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Linux distribution
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Info Source:
https://en.wikipedia.org/wiki/Linux_distribution

Linux Process Scheduler
Linux Security Modules
Linux Network scheduler

Network stack
Netfilter

Linux device drivers

Linux file system drivers
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| A Linux distribution is

usually built around a
package(RPM, DEB, IPK)
management system,

. which puts together the

Linux kernel, free and
open-source software, and
occasionally some
proprietary software.




Fedora/RHEL/CentOS(Linux/Stream)

%> CentOS
Stream
Fedora CentOS stream RHEL CentOS Linux
. Focus on new features . Focusonnext . Focus on stability . Focus on stability
and new technology RHEL
. Community-driven, Free . Supported by Red Hat, . Community driven, Free,
. Collaboration Comes with subscription but lack of official support
. Short release cycles with Red Hat, | gjower releases . Based on the same code
(approximately 6M) 'tsjccosyféesm' (approximately 9M) base with RHEL
and Cen
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The Status of Fedora on RISC-V

| Fedora

Bootable: Yes, OpenSBI + U-Boot on QEMU and Hardware
package management: dnf + rpm

Build system: Koji

Status: In maintenance, Fedora 33/Rawhide

Image: Developer/Minimal/

« Repositories
https://dl.fedoraproject.org/pub/alt/risc-v/
https://mirror.math.princeton.edu/pub/alt/risc-v/
https://isrc.iscas.ac.cn/mirror/fedora-riscv/




Koji Build System for Fedora

Koji builds RPMs for the Fedora Project and EPEL.

3 HiFive Unleasheds

One of them connects with SSD.

koji REPO  kojira 1] |Postoresal |

1160+ QEMU VMs(on x86_64)

- ! ,
; fedora-riscv-x.gcc1xx.osuosl.org

koji-Web

managed by libvirt
(will add more by adding more servers)

An x86 64 server
for all central infrastructure

Main sever, repository creation and VMs
with backup(separate NVMe).

The current Koji servers for RV64 are at Fremont, CA, USA.
But in China, We may can use a package build system , called “oepkgs” .

& RedHat




Oepkgs Build System (Preview)
Gitee Cloud QO BRERIHHTDL

Packages
list&config

kojl.oepkgs.net

Jenkins

localhost
webhook
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Koji Builder Koji Builder
(RV64) (RV32)




Supported Targets

| Virtual: QEMU and libvirt/QEMU
Fedora Images can run on the libvirt/QEMU

with graphics parameters (Spice).

SiFive Unleashed

Fedora GNOME Image can run on SiFive
Unleashed(with Expansion Board, PCI-E
graphic Card & SATA SSD.)

& RedHat



Targets (On Going)
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Info Source:

1

https://www.starfivetech.com/site/newsdetail/568

Intelligent Visual Computing Platform - VIC7100

We are working on making Fedora Images can run on this
development platform.




Targets (TODO)

We will work on making Fedora Images can run on this high-

@ Si F|Ve | HiFive Unmatched - SiFive Freedom U740

performance platform in a PC form factor next month.
It is running OpenEmbedde now.

Qo

Info Source:
https://www.sifive.com/boards/hifive-unmatched




Targets (TODO)

| PolarFire SoC Icicle Kit

MicrROCHIP We would like to work on making Fedora Image can run on this
open-spec FPGA-enabled, SiFive U540 based PolarFire SoC
platform once we get a board.

WR-COM Micro ey WR-PHD 2.54 mm
USB 2.0 Type AB THT Pin Header
Horizontal

WR-MJ

Modular Jack

WE-LHMI SMT : : o

’ & PORr (duchee * A Lol U Fadie :

LIBERTAD AMIGOS e - _ ;
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Info Source:

https://linuxgizmos.com/risc-v-based-polarfire-soc-debuts-on-499-dev-board/




Tested Targets

ARNDES

TECHNOLOGY
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QEMU for AndeStar V5 &&
AndeShape Development Platform ADP-XC7KFF676

Fedora Images can run on the QEMU and

AndeShape FPGA board
Gl
e




Collaboration

I et Development Platform

Fedora Developer Image can run on ICT FPGA
Cloud development platform (with PCI-E SSD

FRMIEAERLF T g | 2ndgraphicCard

INSTHIUTE OF COMPUTING TECHNOLOGY, CHINESE ACADEMY OF SCIENCES

| ISRC PLCT: V8 Team
co %ﬁﬁi’ﬂﬁﬁﬂﬁm IL\,\ Fedora Developer Image has been chosen as

lligent Software Research Cente ; -
ntelligent Software Research Center tha main developement platform for their V8

team.
https://zhuanlan.zhihu.com/p/153336696
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Info Source:

https://github.com/isrc-cas/PLCT-Weekly/blob/master/2020-07-01.md

& RedHat



Fedora Developer Image on ICT FlameCluster

=Rl

User Sessions.

‘ ng Terminate Plymouth Boot Screen...
S[””[ - I ting Hold until boot process finishes up...

the Fedora/RISC-V disk image

FIameCIUSter = uil e: We 20:19:49 UTC 2019
SERVE.C + SERVE.V (ernel 4.18.0-ga57318a4-dirty on an riscv64 (hvco)

The root password 1s ..riscv...

To 1nstall new packages use 'dnf install

pgrade disk image use 'dnf upgrade --best’

.t working, try editing ../etc/yum.repos.d/fedora-riscv.repo...

nd latest informat n read:
orapeople.org/groups/risc-v/disk-1mages/readme. txt

//fedora- tranquillity.se/koja/
/fedora- tranquillity.se:3000/
Distributio - /fedora- tranquillity.se/repos-dist/
internal rep.: ‘ : - tranquillity.se/repos/
0.4 } tx arq = 4
0] rx_1rqg = 5
login: root

Powered by
edora

P

a-riscv ~]# passwd

Learn more about SERVE:

https://code.ihub.org.cn/projects/373

https://github.com/ict-accel-team/SERVE.r



Fedora on RISC-V

Rich Software

EcoSystem

Rich Hardware
EcoSystem
From www.codasip.com
WANT Y
/A
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We would like to support more targets based on standard RISC-V Spec.



The Status of Linux Distro on RISC-V

Info Source:

Slackware: https://github.com/fede2cr/slackware_riscv
Debian: https://wiki.debian.org/RISC-V
https://riscv.org/exchange/software/

Debian

Bootable: Yes, BBL on QEMU and Hardware
package management: apt + deb

Build system: buildd

Status: In maintenance, need more packages

I Slackware

Bootable: No, chroot for Fedora Image
package management: slackpkg+pkgtools
Status: under development

& RedHat



The Status of Linux Distro on RISC-V

I Gentoo

Bootable: No, need to build OpenSBI and U-boot manully
package management: emerge + portage

Build system: portage

Status: under development

I Arch-Linux

Bootable: No, only boot from gemu user-mode

package management: pacman + bsdtar

Build system: Arch Build System(ABS) , but currently using
devtools (systemd-nspawn)

Status: under development, waiting for a good firmware

Info Source:

Gentoo: https://github.com/dlan17 ‘ Red Hat
Arch: Felix Yan



The Status of Embedded Linux on RISC-V

O penWt

reless Freedom

@) yocto

openembedded

Info Source:
‘ https://riscv.org/exchange/software/

I OpenWRT
Buildroot
Yocto/OpenEmbedded

Bootable: yes, BBL or U-boot

package management: buildtime or Opkg
Build system: Cross-compilation

Status: In maintenance



Part IV

Industry standard
RISC-V server/PC

Please try Fedora 31 for RISC-V development

Specs
UEFI
TODO



Learn from other architectures

RISC-V chips
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specs for RISC-V server/PC :
UNIX-Class Platform Specification Task Group

RISC

<RISC-V PC/Server Base System Architecture>

like the SBSA:
« Define minimal architectural features

» Define minimal server SoC features

<RISC-V PC/Server Base Boot Requirements>

like the SBBR
« Define minimal firmware platform

« Enables mainstream general purpose OS

<RISC-V PC/Server Architectural Compliance Suite (ACS)>

like the ACS
« SBSA and SBBR verification

https://lists.riscv.org/g/tech-unixplatformspec



The Status of RISC-V Firmware

ceN Lo
| ‘ The upstream u-boot can boot Fedora image, works WELL.

| OpenSBI + U-Boot + Linux

For now, it has become a standard boot flow for Fedora
. on RISC-V

GRUB2
! The RISC-V support has been merged, the rpm package is
*®  built in Koji, and it is already available in Fedora.
Everything is ready to go.




Firmwares for RV64 are almost ready

I 2018, HPE engineers have made Tianocore
successfully boot on SiFive Freedom U500 VC707
FPGA Dev Kit with OpenSBI integrated in edk2 RISC-V port.

HPE also worked on standardizing firmware spec:
SMBIOS 3.3.0 with new record type (type 44)
« CIM with RISC-V processor definitions

» UEFI spec ‘

HPE has upstreamed all the patches for RV64, EDK2
support is ready. For Now, EDK2 with edk2-platform(+
OpenSBl) can run on QEMU( >V4.1.5, -machine sifive u -
cpu sifive-u54 ) and Real Hardware SiFive Unleashed.
Linux can boot from UEFI.
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Info Source: Hewlett Packard ‘ RedHat
https://github.com/riscv/riscv-uefi-edk2-docs Enterprlse




Acknowledgments

m—

Hewlett Packard
Enterprise

‘ Red Hat

& SiFivell
WD

26

Alphabetical Listing by Company Name

Abner Chang
Gilbert Chen

Al Stone

Andrea Bolognani
DJ Delorie

John Feeney
Richard Jones
Yang Liu

David Abdurachmanov
Alistair Francis

Anup Patel
Atish Kumar Patra

| Felix Yan

Mikael Frykholm
Stefan O'Rear
Yixun Lan

StarFive

Z AN 2

S
S

. RISC

facebook
TRANQUILLITY

OSL

OPFEN SOURCE LAS

 RISC
Tokyo 2020

®

... and countless other individuals and
companies, who have contributed to
RISC-V specifications and software

eco-system!

& RedHat



Thank you .

Red Hat is the world's leading provider of enterprise =
open source software solutions. Award-winning support, f
training, and consulting services make

Red Hat a trusted adviser to the Fortune 500. v
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linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat




