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History

Fedora on RISC-V History

Since Fedora has an upstream first policy and it also applies to Fedora/RISC-V.
We need all the key patchsets for toolchain, Linux kernel and glibc to be merged, then we can do the final bootstrap on RISC-V.

RAWHIDE \"‘/\3
_ Fedora 38
The 2nd bootstrap : Fedora 37
.. Red Hat
rpmbuild on RISC-V for Fed?ra 2! : Koji Join RISC-V Ri={elo] e} o
by Richard Jones as the final preparation For RISC-V build farm Foundation -

Fedora 33

Jul, 2019 Now

March , (&KOJ‘ Aug , ‘

ﬁ October 15,
3 2016 2018 2018 Red Hat

August 10, Jan 29, April 15, '
2016 @ 2018 28 2018 c

The 1st bootstrap The 3rd bootstrap cNoME SNOME”

for Fedora 25 for Fedora 28 Graphic Desktop is enabled

as the first triald as the final bootstrap ona real RISC V Hardware

Some info comes from Richard Jones and his weblog: https://rwmj.wordpress.com/

IBM is a Founding member
of Foundation

& RedHat

Info Source:



History

B “Fedora 29 GNOME desktop” on SiFive Unleashed
with Expansion Board and PCI-E graphic Card




The issue for a new architecture with Linux Distro

I Chicken And Egg Situation
Generally, one Linux Distro release is built upon the
previous release. But this can NOT be done for a
brand new architecture, because we don't have a
"previous release” at that point.

| Breakout
We must cross-compile enough software/packages

to "bootstra P" the new architecture.




a Linux Distros bootstrap

source code
(from SRPM) |

- 6
. _new root) .
- Wﬁck/chroot .
\
[usr | |b|n||etc|

Stage1 :make : -

ol b I '
I I Cross Compilation | | :

baS|c rootfs with native tools(gcc) =
FOR chroot

oed pjIing aAijeu

mlnlmal rootfs with
native tools(packages)
_____ for chroot = _ _|

Natw&

ge build |



Koji Build System for RPMs & Image

Koji builds RPMs for the Fedora Project and EPEL.

RISC-V Server Builder
REAL Hardware

. QEMU VMs(on x86 _64)

___________________________ |
DB :
} PostgreSQL I |

|
database | I
| ¥

m |
L : ||
| | 2 |

| < |
i T}
: I .:E;:::::::.: :

| ¢
i 2 ]
all fun::ftions I I I I I
interface .

L U = rrerres |
| | = w‘ i - XML-RPC 1

P ) XML-RPC | < Socker T
""" ST ‘i | i HTTP/HTTPS 3 K I |
{sed-4.5-4.fc31.sr.rpmT I I I ||
koji-client! | o |
J | | I[HTTPD(Apache) koji-Hub Iy

J = J

i For testing

An x86 64 server
for all central infrastructure

We are working on Koji server for RV64 in China:

ISCAS support: https://openkoji.iscas.ac.cn/repos/fc36dev/
° David is working on ROCKS server

http://fedora.riscv.rocks/koji/

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

& RedHat



mock builder(user mode) with Koji Build System

¥ KA EZA A EHRISC-VIR £ B &y it4%,
gemu user mode | VAFE KA1 ik HiE, {2 F R BHFRE,

Koji Server DB

ettty L L T i G B 1
1 Koji REPO | | [PostgresqL] | |
I : (internal) | REPOl | database | | |
: £ | — | L
| L | ot | T2 | I
' - | kOjIFa b ||
: : £ I I | I I
| | —r—_—_—_—_—_—_—_—_—_" P A :E.:::::::]I |
- ” |
: : : . koji-Web 2 : |
| =] |

| I | — 4 . XML-RPC (= |
| m—:r ! I"I—:——-’éi;‘,/j‘HTrP/HTrPs | :

I I | 1 = (S | ]
| | Mock local | | :HTI'PD(Apache) - | :
| Qemu: | | REPO |1 l I

| User mode | | 1 i I
| mock builder | | NFS shared d|r| | L ________________________ J JI




The Status of Fedora on RISC-V

,ﬁ o~
% ) LXQt ) Fedora

Bootable: Yes, OpenSBI + U-Boot + GRUB on QEMU&Hardware
package management: dnf + rpm
Build system: Koji + Mock

Status: Upgrading to Fedora 37, then Rawhide
REPO: 14400+ srpm have been built

I Repositories

Openkaoji
https://openkoji.iscas.ac.cn/repos/
Rocks

http://fedora.riscv.rocks/repos/
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The Status of Fedora on RISC-V

RPM packaging
o [F37-->rawhide] [On Going]

[https://openkoji.iscas.ac.cn/repos/fc36dev/] as REPO
main package version:

o

@)

Toolchain(up-to-date)

o gcc-12.2.1-2

o glibc-2.36-4

o Binutils 2.39-3
libffi-3.4.3-1.1(up-to-date)
java-latest-openjdk-19.0.0.0.36-2(up-to-date)
perl-5.36.0-492[rawhide](up-to-date)
Python 3.11(up-to-date)
LLVM/Clang 15.0.0-1(up-to-date)
Go 1.18-1— 1.19-1[rawhide](updating)
Rust 1.63.0-1— [rawhide] (updating)


https://openkoji.iscas.ac.cn/repos/fc36dev/

14

Major test Platform

| Virtual: QEMU and libvirt/QEMU

Fedora Images can run on the libvirt/QEMU
with graphics parameters (Spice).

riscv64_test_2 on QEMU/KVM




Run Fedora 36 on QEMU(riscv64)

fedora@f

fedorariscv:

[fedora@fedora-riscv ~1% neofetch

'} 1ecceecceeeee: ;,

+j ceeceeeccecccecceeeeec; .
. 1€CEEECOEECCCEEeeeeeeeeeces

fedoraefedora-riscv

05: Fedora Linux 36 (Workstation Edition) riscve4
Host: riscv-virtio,qemu

Kernel: 5.14.18-100.1.riscv64.fc36.Tiscued
Uptime: 12 mins

Packages: 2031 (rpm)

shell: bash 5.1.16

iccccccc; ox0000; MMMAOOK. ; ccccccccccee:  DE: sugar
cccccc: oMMKxdd: ; MMMkddc . ; cccccccccec
cccce: XMO' ;cccc; MMM. ; ccccccccccccceec” Theme: sugar-72 [GTK2], Adwaita [GTK3]

cccceccc; . todl: . jeccccccecccccc:
rcceccceccceececccecceecceccec: .
$CCCCCCCCEEEEEEEaaeeece:;,
*iicccccooceeecec::;, .

[fedora@fedora-riscy ~15 [

Resolution: 1024x768

WM: Vetacity

cccce; MMo; cccee; MM, jcccccceccccecce;  Icons: sugar [6TK2], Adwaita [GTK3]
cccce; 0N, coc . xMMd: cocccccccccceec; Terminal: T
ccccec ; dNMWXXXUMO: : cccccccccccccc: CPU: (8) Language, Teacher

GPU: 08:00.0 Red Hat, Inc. Virtio GPU
Memory: 401MiB / 15066MiB

& W W pukilanapac
hd

Garne, Maths

Read
Language, Documents, Media

Record
Media, Art, Music

Speak
Language

Stopwatch

story
Language, Game

Terminal

Utitties, System

TurtleBlocks
Programming, Art

==

5

)

tj LXQt

Version: 1.0.0

=E[w]

About | Authors = Thanks = Translations — Technical Info

Advanced, easy-to-use, and fast desktop environment based on Qt technologies.
Ho

LXQt would not have been possible without the Razor-qt project and its many

Accessories 4| contributors.

~— ®  Graphics +|| Copyright: © 2010-2022 LXQt team °
B office »|| Wiki: hitps://github.com/Ixgt/Ixgt/wiki n
@  Programming *| Development: https:/github.com/Ixqt ]
B sound&video i
E  system Tools » @ Close
@  Universal Access ®
Preferences
®  About LXQt @
O Leave » O
&  Lock screen -

15 search... -

2/3]la A E o s []

Drop application
icopchere

7 About LXQt

About | Auth.

§5 LXQt

Vversion: 1.0.0

About LXQE

Typing Turtle
Language, System, Game

View slides

File Actions

Advanced, ea:

LXQt would
contributors.

Copyright: ©

mepage: h
Accessories

Graphics

0x0000 ; MMM@OOK .
OMMKxdd: ; MMMKddc .

Internet
Office (UM
Programming

Sound & Video

Universal Access
Preferences
About LXQE
Leave

Lock Sereen

h...

Drop application

EN RN icons here

Edit View Help

dNMWXXXWMO :
System Tools .todl:.

o [ e

Write
Language, Documents, Media

fedora@fedora-riscv:~

Version 52 1 week ago

Version 14 1 week ago

Version 123 1 week ago

Version 201 1 week ago

Version 59 1 week ago

Version 21 1 week ago

Version 20 1 week ago

Version 47 1 week ago

Version 220 1 week ago |1

Version 32 1 week ago

Version 15 1 week ago

Version 24 1 week ago

Version 101 1 week ago

.:dddl:.
OWMKOOXMud

MMM,
MMW .

7 About LXQt M fedora@fedora-riscvi~
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R

Run Fedora 36 on QEMU(riscv64)

‘tekkamanninja@fedora-riscv:~

Tue 31 May 2022 03;15:04PM EDT

Edit Tabs Help

idddl:
OWMKOOXMWd
KMMC ; cc ; XMMC
MM
MMM

000 ; HNHBOOK . LXDE

Openbox

eMNC < xmnd
ANMWXXXWMG :
L

@ Accessories
B Graphics
Dillo

& sound & video =3

L¥ system Tools » @ widori

@ Preferences » @ PidginInternet Messenger
2 Administration y 3

& Rrun
© Logout

Sylpheed
™ Transmission

Default v

[ Junnamed Window | B tekkamanninja@f..

Applications = f About the Xfce Desktop E..

@ Fluxbox

About the Xfce Desktop Environment
Xfce Session

@ avesome

®: Teish System About Credits Copyright

@ i3 (with debuglog) fedorarisey
FedoraLinux 36 (Thirty Six)
64-bit

Hile Syste 416
15.6 GiB
livmpipe (LLVM 12.0.1, 128 bits) (15.6 GiB)
w
Horme!

X dose

@Help

&d

File Virtual Machine

riscvé4_test_2 on QEMU/KVM - o x

View SendKey

. rdddl:. 5.14.18-100.1.riscv6 6 I
OWMKOOXMd
KMMC ; cc; xMMc
MMM, S
MMM,
0X0000; MMMO0OK .
OMMIxdd : ; MMMKddc. :
XM+ MMM, 0.0 Re c. Virtio GPU
MMo MM, /
OMNC. ccc.xMMd
ANMWXXXWMO =
odl:.
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Supported Platform

| Allwinner D1

- Allwinner Fedora 36 Images can run on this development platform .

- Technology

HXRAD @ TECH FIEEEL

LWINWER

Image Download:
https://openkoji.iscas.ac.cn/pub/dl/riscv/Allwinner/Nezha_D1/images-release/Fedora/ s g©F


https://openkoji.iscas.ac.cn/pub/dl/riscv/Allwinner/Nezha_D1/images-release/Fedora/fedora-riscv64-d1-developer-xfce-rawhide-Rawhide-latest-sda.raw.zst

Platforms (TODO)

\C\ . Stafl\:IVE | JingHong Platform - JH71X0
E Hﬁ |:I:|>I' 1:§ Fedora Images can run on VisionFive V1 & V2.

OpenSBI+U-Boot+GRUB + Linux kernel are upstreamlng

&

=

& :
"~:>STARF!VE

(

Sta}Fiv:VisionFive StarFive VisionFive

V1 (JH7100) V2 (JH7110)
SR IMERD o ' : e ale .
19 fedora | W OE 7 >:<
Info Source: (remix GNCQME"* J‘} é/é / r) LXQt ‘ Red Hat

https://www.starfivetech.com/site/newsdetail/568
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Platforms (TODO)

@

jsasssassi:
e

SiFive Unma
ek

Canaan
Kendryte K510

Info Source:
Star64 is a RISC-V single-board PC from Pine64

| XIANGSHAN

Star64 (BF JH7110)

HAac.=17
SOPRIHGO & RedHat


https://liliputing.com/pine64-is-working-on-a-risc-v-single-board-computer/

Part Il

Linux Distros on

Debian
Arch-Linux

Gentoo




The Status of Linux Distro on RISC-V

Info Source:

Arch: Felix Yan(2%4), Sequencer(XJZAFH)
Debian: https://wiki.debian.org/RISC-V
https://riscv.org/exchange/software/

Arch-Linux

Bootable: yes, OpenSBI + U-Boot on QEMU and Hardwares
package management: pacman + bsdtar

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

Status: bootable Image

Debian

Bootable: Yes, on QEMU and
Hardware

package management: apt + deb
Build system: buildd

Status: In maintenance




The Status of Linux Distro on RISC-V

N I Gentoo
) | Bootable: Yes, OpenSBI + U-Boot on QEMU&hardware

| package management: emerge + portage
Build system: portage

Status: bootable Image

-é; I openEuler

Bootable: Yes, OpenSBI + U-Boot on
openEu[er QEMU and Hardwares

package management: dnf + rpm

Build system: OBS, Koji or oepkg

Status: bootable Image

Info Source:
Gentoo: https://github.com/dlan17 , E—&, HEF@RIOS
openEuler: openEuler RISC-V SIG, Institute of Software, CAS.




The Status of Linux Application on RISC-V

‘ ) ™
| LibreOffice v




Android on RISC-V

I Android Open Source Project (AOSP)

Bootable: Yes, OpenSBI + U-Boot on QEMU and C910
package management: apk
Build system: Android Studio
: Status: demo can run on C910
4

| RVI: https://github.com/riscv-android-src
PLCT lab: https://github.com/aosp-riscv

First Patches from Alibaba Cloud Enable
AOSP on RISC-V

Info Source:
Android : https://github.com/T-head-Semi/aosp-riscv
https://plctlab.github.io/aosp/create-a-minimal-android-system-for-riscv.html ‘ RedHat

https://riscv.org/blog/2022/10/first-patches-from-alibaba-cloud-enable-android-open-source-project-on-risc-v-han-mao-and-david-chen-alibaba-could/



https://www.oschina.net/action/GoToLink?url=https://android-review.googlesource.com/c/platform/external/kernel-headers/+/2239953

Android on RISC-V

https://android-review.googlesource.com/c/platform/external/kernel-headers/+/2239953

Android
Open Source Project  CHANGES DOCUMENTATION BROWSE Q

2239953 ¥ Regenerate the v5.19 kernel headers to include riscv. U

Change Info SHOW LESS ~  Regenerate the v5.19 kernel headers to include riscv.
Submitted Oct 01 . ) .
Kernel headers coming from the same source as the previous commit:
Updated Oct 01
Owner & Elliott Hughes Git: https://android.googlesource.com/kernel/common/
: e ; Branch: android-mainline
Reviewers (@ Dan Albert@2) (& Treehugger R...
& = 99 Tag: android-mainline-5.19
SLint'®
ce B Han Mao Signed-off-by: Mao Han <han_mao@®linux.alibaba.com=
= Signed-off-by: Xia Lifang <lifang_xia@linux.alibaba.com>
Repo | Branch platform/external/kernel-headers | master Signed-off-by: Chen Guoyin <chenguoyin.cgy@linux.alibaba.com>
Parent 479f010 1O Signed-off-by: Wang Chen <wangchen2@@iscas.ac.cn>
e . == =
Merged As ecd9d2d 10 Slgns-,-d off-by: Lu Xufan <luxufan@iscas.ac.cn>
R Test: NA
Hashtags Change-Id: Iec6299f42a3599dfch8fadfBcd9762ee2731a6b8

Submit Requirements
Comments No comments

@ Code-Review +2

° Presubmit-Verified +2

© Code-Owners Approved (@)
O Open-Source-Licensing No votes
@ Lint No votes
Trigger Votes

Autosubmit +1 ‘ Red Hat



Linux software development info for RISC-V

e ae .
| JSCGAS RISC-V East Asia

Biweekly Sync
[ 3]

RISC-V Open Hours
[English]

==

-
ﬁ‘ ( “‘,,p,r»»‘

i P r'\‘v\\'
R e e
O ";/\ 27
; /// NN\ el

WAN

=

Info Sourée\:f
https://github.com/cnrv/RISCV-East-Asia-Biweekly-Sync ‘ RedHat
https://community.riscv.org/risc-v-open-hours/



RISC-V Lab in China by ISCAS PLCT Lab

56AS

8 HRMA 4G

£

= 4

o g -
py = 25 =
1 .
-,-,"j_--'.:i

® PLCT Lab is building a RISC-V Cluster
o near 1024 cores, Nezha/D1 board
o date to public (plan): Dec 1, 2022
® |SCAS has a few more Unmatched board available
o Free free to send PRs! https://github.com/plctlab/riscv-lab-access/pulls

& RedHat
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https://github.com/plctlab/riscv-lab-access/pulls

Part llI

The software
component

vy RISC-V°

28




The Status of RISC-V Firmware and Linux

[ OpenSBI
: Firmware for RISC-V, upstream main branch,
A i generic platform with the right dtb file. I e
RISC NO patch required for most of platforms ﬁ
I U-boot devicetree

The latest u-boot(upstream, main )with some patches
i works fine on RISC-V, can boot some Linux distros.

U-Boot

I GRUB2
The GRUB(mainline)with a few patches works well on riscv64,

can boot Linux distros.

\
DY

I Linux kernel
The upstream main branch of Linux works well on RISC-V.
N We are working with opensource community together on
upstreaming the patches for some platform.

& RedHat




Boot flow for Linux on riscv64

T | . SamDisk
i “ 3 k ‘ Ultra

el 16e8 MR
T i e > @ A1 ==1

I
I
_|

T™ rromee

: ‘ OpenSBI |\ Z 4 ‘
* bin RISC . > >
FW ienSBl : > Linux kernel

{ ) | ) 0y vmlinuz

Firmware| ———— Firpware boot(ext4) l rootfs(ext4)

'"FEJQ{S_EET@" ___________________ 4

RISC-V SBI library in Rust, runs
on M or HS mode; good support
»  for embedded Rust ecosystem.
Info Source: ‘ RedHat

https://github.com/rustsbi
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The Status of RISC-V Firmware for PC & Server

-

UEFI: Unified Extensible Firmware Interface.

HPE is currently working on the next RISC-V edk2 port
release which incorporates with OpenSBI v0.9 that
supports the firmware domains for HSM.

HPE is also working on RISC-V EDK2 OVMF and Starlight
platforms. Contributors from HPE :

Abner Chang

Daniel Schaefer

ACPI: Advanced Configuration and Power Interface
Static tables provided by system firmware to the standard
ACPI compliant OS for system info and configuration,
Contributors from Ventana Micro Systems:

Sunil VL

Rahul Pathak

Kumar Sankaran

Mayuresh Chitale
https://linuxplumbersconf.org/event/11/sessions/114/#20210921

& RedHat



The world FIRST RISC-V Server development platform

| SG2042 RISC-V General Server

64 RISC-V cores up to 2.0 GHz

|

RISC-V | RISC-V | RISC-V | RISC-V
64G 64G 64G 64G
CPU CPU CPU CPU

4 x DDR4-3200

Coherent Network

s

32 Lanes of PCle 4.0

33




The current boot flow for SG2042

T

San)Jisk
Ultra

| I
| ¥ | I
I ) | I
| - 168 M §
| srogre |

dd if=Fedora.raw of=/dev/sdx statt

ZSBL g :
R/
Zeroth Stage > .QPEDSBI.

Boot Loader
OpenSBI

: >
Linux Kernel
Initramfs ) Linux kernel
vmlinuz
~—— platform.dtb ———{’f

—

zsbl.bin —> fw_jump.bin

Firmware

34

boot(ext4)

|
> Image u-root |
> {
bootloader |



The future boot flow for SG2042

®© A1 =31

I Ry
| B San)isk |
e T o |
ESCTECIE = 16cs mez K
| |

FAT dd if=Fedora.raw of=/dev/sdx status=prod

~

ZSBL

Y

Zeroth Stage
Boot Loader

Linux kernel

vmlinuz
—> grubriscv64.efi >» grub.cfg initramdisk

EFI(FAT) boot(ext4)




RISC-V Server platform

S S

& %327 EuroHPC _# -ﬁ 'é‘ -7
* L p—

o SDPHGD
N VENTANAMICRO

i__-'_l__h_|l

Cooling fans

Veyron V1

.VOS intel
in

Info Source: ‘ RedHat

https://riscv.org/blog/2022/08/risc-v-international-and-intel-team-up-to-accelerate-risc-v-adoption-introducing-intel-pathfinder-for-risc-v-intel-corporation/

C

Front Control Panel Front HS HDDs Info.Tag J Front1/O Panel

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

eco-system!

& RedHat
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eos
Red Hat is the world's leading provider of enterprise

open source software solutions. Award-winning support, f facebook com/redhatine

training, and consulting services make

Red Hat a trusted adviser to the Fortune 500. , twitter.com/RedHat




