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: y | Open Software/Standards Work!

RISC
Field Standard | Free, Open Impl. Proprietary Impl.
Networking Ethernet, | Many Many
TCP/IP
OS Posix Linux, FreeBSD M/S Windows
Compilers C gce, LLVM Intel icc, ARMcc
Databases SQL MySQL, Oracle 12C,
PostgresSQL M/S DB2
Graphics OpenGL Mesa3D M/S DirectX
ISA Y | x86, ARM, IBM360

RISC-V

= Why not successful free & open standards and
free & open implementations, like other fields

= Dominant proprietary ISAs are not great designs

“Instruction Sets Want to be Free” Krste Asanovic, Professor of UCB
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FRENITF RISC-V ANA1EFHF: M, BHD!
FREEZTEUEBEmFRIE. GCC. LLVM., BRIERS. #EiEss. Bl
M. g, RUB[IFERMRENAFZIRE, NEAZENRARAARBFERIR—D =,

- EFREE, FIFA—TRISC-V IEWIRERS https://www.bilibili.com/video/BV1Q5411w7z5/

e EFE—1RISC-VZgiFzs https://www.bilibili.com/video/BV1gY4y1E7Ue/

o MEFIEILIIHEIEZS https://www.bilibili.com/video/BV1D8411j7fo/

o« MEFFHIAHIRISC-VREIISERFF A https://www.bilibili.com/video/BV12Z4y1c74c/

« BEMNAIT] RISC-V GCC #miFgsFF A& https://www.bilibili.com/video/BV1kU4y137Ba/

o & BEIPDVSALIEEIXAME! https://www.bilibili.com/video/BV1hp4dy1t7Mx/

« HERASE : https://space.bilibili.com/296494084

ISCAS
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SRRl 154 specification | Golden Model § compliance.
el ISA specification | Golden Model § Compliance

Hardware

EJR : Krste &3 : RISC-V State of Union



< RISC-V Ecosystem

RISC
Open-source software: Commercial software:
Gcc, binutils, glibc, Linux, BSD, Lauterbach, Segger, IAR,
LLVM, QEMU, FreeRTOS, Micrium, ExpressLogic, Ashling,
ZephyrOS, LiteOS, SylixOs, ... AntMicro, Imperas, UltraSocC ...
Software b/ X i
RISG Golden iogel
Eolndation ISA specification | Golden Model | Compliance
Hardware
Open-source cores: Commercial core providers: Inhouse cores:
Rocket, BOOM, RI5CY, Alibaba, Andes, Bluespec, Nvidia, WD, +others

Ariane, PicoRV32, Piccolo, Cloudbear, Codasip, Cortus,
SCR1, Shakti, Serv, Swery, InCore, Nuclei, SiFive,
Hummingbird, ... Syntacore, ...

EJR : Krste & : RISC-V State of Union




RISC-V CPU core market grows RISCV "e";:“:"a"a‘; by 2;;5& .
114.9% CAGR, capturing >14% of P36 MR R E

all CPU cores by 2025
zozzezéﬁi” 13 100{Z FARISC-V R $Z 45 2B 2

80,000 Nearly 80 billion RISC-V
CPU cores by 2025 loT Industrial Automotive
70,000

o G 2 =

g 60,000 -
% 50,000
g o0 “The rise of RISC-V cannot be

30,000

ignored... RISC-V will shake up
the $8.6 Billion
semiconductor IP market.”

-- William Li, Counterpoint Research

20,000

10,000

0
2019 2020 2021* 2022* 2023* 2024* 2025*

m Computer ®m Consumer B Communications B Transportation ® Industrial m Other RISC-V

20184F FY BTN 20254662417  More than 12,000,000,000 RISC-I/
: ‘ RISC AV A Source: Semico Research Corp, March 2021 coreg deP/O_yed 1[0I' ’bl’oﬁ't,/ Source: Counterpoint Research, September 2021



“RISC-V will win the next round”
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RiscV will win the next round

B iR XE >

2023 FAH sFTE Y
https://www.bilibili.com/video/BV1z84y1T7Vi

Divergence w/ Jim Keller in Bangalore
https://www.youtube.com/watch?v=yHrdEcsroV0
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N 4 Changing Priorities

RISC
2010 2020
1. Be simple, efficient, 1. Run all software
extensible 2. Be feature complete
2. Revisit legacy design » see #1
decisions 3. Be stable

» see #1

4. Support innovation
» conflicts with #1,#2,#37

(software-driven project)

3. Have basic software

(computer-architecture-
driven project)

Krste Asanovic Z{35%7ZE RISC-V Summit 2020 £ &4 {State of the Union) FYFEFIRE



ERISC-VH[EIES (2023) 1t7E8/23HE, Wilkis. IRBEL!

2022 »-=

RISC-VHEIES
ISC-V Summit China

2022.08.24-08.26 :
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What percent is built for each architecture (past quarter)

alpha
hppa
—+ hurd-i386
8 > jag4
-©- kfreebsd-amdé4
RISC V 7 kfreebsd-i386
= = m68k
8 — powerpc
-5~ ppcéd
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date

https://buildd.debian.org/stats/graph-ports-quarter-big.png
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AME Debian, 7t TARSIER FEIRARHBI T, JLFMBERITHRITIREZSEH 7 RISC-V 24909

Ubuntu ChromiumOS | OpenKylin | RobinOS RT-Thread [ Fedora Buildroot OpenBSD

Debian Gentoo Arch Linux | OpenAnolis | openEuler AOSC OS J openCloudos OpenWRT | FreeBSD

C/C++/Fortran/Rust Java JavaScript WebAssembly Dart, Go, C#, etc.
GNU GCC, Clang/LLVM OpenJDK V8, Spidermonkey, JSC TBD TBD

ci.rvperf.org OBS (tarsier-infra) Koji (openkoji.iscas.ac.cn) PTS / rvperf.org

Cl for developers OS Packaging OS Packaging Tracking Perf for Improving
Cloud Build Bots RISC-V Cl Lab

> 2000 vCores (x86) >2000 RISC-V boards*

Thanks StarFive for donating 10 VisionFive

RO EREIR 65 5G2042 (641%) FF&EMR



& openEuler FEARIRIARZE Linux ZIThHRE I RITH

=)
%
<
H

- & AR R B HL 3T

N o it e B
,~~ Nezha D1i&Hg -------------===-===-========----o--- “~ g
4
I . . !
i g 1
: 1
1 er-RISCV-rare 5.4.61 #28 SMP Sat Sep 4 17:24:300CST 2021 riscved ri i 1
H P i 1
H f 1
i 1
: 1
: 1
H 1
H 1
H 1
i 1
: 1
: 1
H 1
H 1
H 1
i i
H ; £ > :

1 S ‘ ©@S:lopenEuler;22:03I LTS riscv64
1 . L4 4
I 1 \<§ ESrarFlvta - Host: StarFive) VisionFive V.
! 1 B % A ias L
! 1 Kernel: 5:17.0-rc4-visionfive-ga29d7.
: ! i5-2% aLLLL]
H I VisionFive
1

1
: 1
i 1
\ 1
\ \

N\, \\
~

7 X o~ SipeedgiXiRLichee RV Dock
] 1

: i |
1 ! 1

! i i

; .
1 ! 1

! i i

; .
1 ! 1

! i i

; .
1 ! 1

! i i

; i i
1 ! 1
. / ‘\

a



I AEHBN 28, LibreOffice. Thunderbird B &EHED

@ [REIRANR, SIAL—TRISCVLNRIERS - 2R - 20215 92902 b e Applications = il Untitled 1- Libreoffice | 0) # sun 21 aug, 17:34 oot |ARRN x
(RG] BENE, ¥IF%E x| + Untitled 1 - LibreOffice Impress ANSNoX| B-e-H-DeR 2O AT E-EBhE
File Edit View Insert Format Slide Slide Show Tools Window Help x i cles it Canat B © LB B
) QO G https://www.bilibili.com/video/BV1Q5411w725?spm_id_from=333.337.search-card.all.click Pxd ® = 0 = - = = | =
BE-5-H- Q& D JOR A1 E5-BR &-
Jibli 87 @8 &R Buso 258 BE &R & B QA Z-B-\NOO —=-¥Y-1L-O-O-=-B-0-%-B- o »
bl ‘ = B L2 Y ¢-0 B--v%-.- 13 Hello openEuler for RISCV64
i Properties P —
g g s e 2 T y vslide [F]
Fe4E] B, FIFR—PRISCVEMIRERS - IR - 2021F e R =—
S Format:  Screen 16:9 . File Edit vie mat Styles Sheat Data Tools Window el
> =) 1085 ! 4 22:53:46 @ REMEEER, Bi vieo < o
i B 225 B-0-B-DER XBE- 44 o
Orientation: ~ Landscape - s | v | 0w [v] B 1 U+ A
ISCAS KiST
Background: = None v =
. ¢ i=|
Insert Image... ®
Master Slide:  Blueprint Plans v N I — —
B, FIFR— g o ” — o1
RISC-V EIIMERS Hello openEuler for
- p Master Objects =
TR = i}
RISCV64
Pl FoE-S 5:0€
| P1 gox-8ie ] ~Layouts
P2 EIEHBNAGER 53:4 B
P3 $2E(E)-RISCV ISA T3 1
The RISC-V Instruction Set Manual
P4 23 (TF)-RISCV ISA 1148 1:06:11 olome & Unpriiesed 1S3
P5 BIRARTSMEHE EL Editors: Audrew Waterian!, Keste Asauonié!
6 BAT-BENAFENG . 8 Dion :ueuxx“mw:jiug\::‘mu:(
Dt s
" P7 $5Z-partl-RISCV CBIESHE
b se @ 1720 Py cois P azs D iR
P8 BS5E-part2-RISCV CHESHE 43:36€ ——
Slide 1 of 3 Blueprint Plans 130.23/8.45 15 0.00 x 0.00 English (USA) P =t 54% = @ n
IS
QEMU - Press Ctrl-Alt-G to exit grab D O & QEMU @ O @
) ¥ Mon 6: eulel
plications = @ Inbox - Mozilla Thunder b i R
o java -
Inbox - Mozilla Thunderbird ~ e Ll
A File Edit Source Refactor Navigate Search Project Run Window Help
B Inbox i
N HvOvQvi®ov PARE 1 idvhvO vy Quick
CPGet Messages v #' Write [JChat f&] Address Book 'V Quick Filter Search <Ctrl+K> =
8= outline &2 = B | [3) Helloworld.java % = & | () welcome &8
Folders *+ & | Runread fyStared {Contact ®Tags [ Attachment O Filter these messages <Ctrl+Shift+K> e = ! .
i BARY e package helloworld;
v 2 Bi@163.com ~ 0 o Subject e \dents v o = “ -
© Inbox (17) . Re: | - public class Helloworld {
: T = public static void main(stringl] args) { overview
v B Local Folders s I & helloworld :: System.out.println("Hello openEuler for RISCV64"); | Get an ¢
@ Trash = = ~ ©, Helloworld L ) fe
5 Outbox & - - % main(String[]) : vol } Tutorials
. ] Go through tutorials
. . = R
°
- - samples
e = Ty o
°
° | ] . What's New
A £1ma aa.e Find atis new
Migrate
(W) wigrate to the
Welcome to
9 Thunderbird ke @ o ==
s X% ABREE movDy
@ Donate to Thunderbird Helloworid [lava 1.8.0-openjdk-1.8.0.
Hell Eul i RISCV64
Thunderbird Is the leading open source, cross- Why we need donations e RReSCRSREARe AR
platform email and calendaring client, free for Thunderbird is no longer funded by Mozilla.
business and personal use. We want it to stay Fortunately there is an active community keeping it
secure and become even better. A donation will running and developing it further. But to survive
allow us to hire developers, pay for Infrastructure, long term, the project needs funding.
AUCcOniWE e Thunderbird's funding goes toward the significant Witable Smart Insert 556
Thunderbird is funded by users like you! If you infrastructure and staff that must be maintained to
like Thunderbird, please consider making a deliver the application to our tens of millions of
) Unread: 17 Total: 19

Source:


https://pine64.com/product/pinetab-v-10-1-8gb-128gb-risc-v-based-linux-tablet-with-detached-backlit-keyboard/

RRJZ%L%E—,—A RISC-V & iEZIKEa,HEEM%J:%’éi’ﬂ%"

‘J
\ ,\.""Wh

el
SR Sipeed



N ZIZ—FK RISC-V EHRENF ELZEE

KR Sipeed



RISC-V AT LRMS: BEKT

computer based on TH1520, a quad core 64-bit #RISCV SoC .'\
Tl Head. Learn more about this innovative board designed for Al
o i 13 : 2 T o s applications, the loT, and much more. beagleboard.org/blog/2023-07-
= : ; ] OIWAH™ | 1.
NITVE0T0__ NNY |

(3] "~€§sg
wcH
fle]

I .
L LT gvom  Qavaasn - s
Tz w0 ! ‘
CRE Nl o0 :
sy € BeagleV“-Ah
1 ocy [ } 2 :
Z)

L1y a1 85N}
+iggop
||
ut

N9

g | [ ! Enabling the F
Open Source

ure of

I 04510 PUe OHYD MI]TJI 5
‘siadwn] oMy 33
pieog Q| 4 3)npol andwo)
Id A11aqdsey

Iuoaaa 03 bunum 3)qesip 03 sadwinf 313

T 008 JWW3-Agesip nf 314

s

KR : Sipeed. Milk-V, RVIE4F




Android 12 running on
RISC-V with optimised
Al performance

ro* '- k] - Progress in Q1 2023

-

Emulator with graphics support and ART Java interpreter
mode!

Supporting Android and ecosystem adoption of new key
RISC-V specifications

e Vector extensions in QEMU, LLVM, and throughout
libraries
https://chipsalliance.org/announcement/2022/04/21/alibaba-cloud-announced-progress-in-p ¢ Continuing to pick up or extend use of Zbb (bit

https://www.techradar.com/news/alibaba-cloud-is-close-to-getting-android-working-on-risc- manipulation) optimizations

BeagleV -Ahj&i‘
~ Enabling the Future of

Open Source

Nerds Talking to Nerds About RISC-V (Day-1)
https://www.bilibili.com/video/BV1z84y1T7Vi/



https://www.bilibili.com/video/BV1z84y1T7Vi/
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OpenlJDK19 will natively support RISC-V
RISC-V compiler support merged on March 24th, 2022

Open)DK

https://github.com/openjdk/jdk/commit/5905b02c0e2643ae8d097562f181953f6c88fc89

ing 2022 RISC-V Week



https://github.com/openjdk/riscv-port-jdk17u
https://github.com/openjdk/riscv-port-jdk11u
https://github.com/openjdk/riscv-port-jdk8u

2022, & “X”7 H9HAfF: A FEES005=2

“We predict that by the end of 2025, there will be
more than one RISC-V architecture machine in the

world’s top 500 supercomputers.”

-- Weil Wu, Director of PLCT Lab, ISCAS



RISC-V is the future. We're seeing it.

Now we need to get ready for
the next 1 million RISC-V
software developers

Compiler Engineers &
System Developers

Porting to RISC-V
(10k~100k)

Application Developers &
Middleware Developers

Dev Apps on RISC-V

(294m worldwide/github[1])
(>8m in mainland Chinal2])

. [1] https://octoverse.github.com/
[2] https://zhuanlan.zhihu.com/p/637787110



https://octoverse.github.com/
https://zhuanlan.zhihu.com/p/637787110
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A RISE

RISC-V Software Ecosystem

Advancing commercial software
ecosystem readiness

RISE (RISC-V Software Ecosystem

Mission

e Accelerate the development of open source software for RISC-V
e Raise the quality of RISC-V Platform implementations
e Push the RISC-V Software ecosystem forward and align ecosystem partners’ efforts

Board Members

Google jntel Qualcomm JEEEY  Anpes T_H@m @ RedHat
VOS ©5iFiV@ Vv VENTANA  SAMSUNG > QO imagination

NVIDIA.

A RISE

Focus Areas

Coordination and collaboration among the RISE members
is across an array of software areas to deliver high quality
and high performance implementations for RISC-V.

Compilers & Toolchains

LLVM, GCC

System Libraries

Glibc, OpenSSL, OpenBLAS, LAPACK, OneDAL, Jemalloc

Kernel & Virtualization

Linux, Android

Language Runtimes

Python, OpenJDK/Java, V8

Linux Distro Integration

Ubuntu, Debian, RHEL, Fedora, Alpine

Debug & Profiling Tools

Performance profiles, DynamoRIO, Valgrind

Simulator/Emulators

QEMU, SPIKE

System Software

UEFI, ACPI

A RISE

https://riseproject.dev/wp-content/uploads/sites/25/2023/05/RISE-Overview-1.pdf
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