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Fedora | Debian

Gentoo | Arch Linux

e Open | open | RT-

openCloudOS | buildroot FreeBSD

GNU GCC, Clang/LLVM | OpendDK

V8, Spidermonkey, JSC

/Ubuntu Kylin | Euler | Thread yocto OpenBSD
OpenWRT
C/C++/Fortran/Rust Java JavaScript WebAssembly Dart, Go, C#, etc.

TBD TBD

ci.rvperf.org
Cl for developers

OBS (tarsier-infra)
OS Packaging

Koji (openkoiji.iscas.ac.cn)
OS Packaging

PTS / rvperf.org
Tracking Perf for Improving

Cloud Build Bots
> 2000 vCores (x86)

RISC-V CI Lab
>2000 RISC-V boards*

| Tarsier Team PLCT Lab

Thanks StarFive for donating 10 VisionFive
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Software

R 4 RISC ISA specification | Golden Model
Foundation

Hardware

Z|JJ7 : Krste @1 : RISC-V State of Union
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Open Software/Standards Work!

RISC
Field Standard | Free, Open Impl. Proprietary Impl.
Networking Ethernet, | Many Many
TCP/IP
0OS 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 PN |- x86, ARM, IBM360

= Why not successful free & open standards and
free & open implementations, like other fields
= Dominant proprietary ISAs are not great designs

i
o

/

“Instruction Sets Want to be Free” Krste Asanovic, Professor of UCB
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Divergence w/ Jim Keller in Bangalore
https://www.youtube.com/watch?v=yHrdEcsroV0
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* Krste Asanovic %{?‘5527‘ RISC-V Summit 2019 4 {State of the Union) FYFFIRE . MU RISC-V E £ < CEO Calista Redmond (Y F 173k &

RFPARRITENTE, 277 B0 M. ERMBLE

e https://riscv.org/2019/12/risc-v-summit-2019-proceedings/

*  https://content.riscv.org/wp-content/uploads/2019/12/12.10-9.20-StateOfUnion.pdf

*  https://content.riscv.org/wp-content/uploads/2020/01/Calista-Summit-2019-RISC-V-Revolution-12-09-2019.pptx
(AT AR20195F M A 220214F ? A B2019F FHEHA N KFHREL. )
e Mark Himelstein £ 20225 H5H B3R &
¢ https://open-src-soc.org/2022-05/media/slides/RISC-V-International-Day-2022-05-05-09h00-Mark-Himelstein.pdf
e Calista Redmond 7#2022FE55H IR &

¢ https://open-src-soc.org/2022-05/media/slides/RISC-V-International-Day-2022-05-05-11h05-Calista-Redmond.pdf

* Philipp 5§ Mark ZE2022F5B5B IR

¢ https://open-src-soc.org/2022-05/media/slides/RISC-V-International-Day-2022-05-05-09h50-Philipp-Tomsich-and-Mark-Himelstein.pdf
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RISC-V CPU core market grows
114.9% CAGR, capturing >14% of

90,000
80,000
70,000
60,000
50,000

40,000

Cores in Millions

30,000
20,000
10,000

0
2019

RISC-V Penetration Rate by 2025

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

% ®; =

all CPU cores by 2025

“The rise of RISC-V cannot be
ignored... RISC-V will shake up
the $8.6 Billion
semiconductor IP market.”

-- William Li, Counterpoint Research

2020 2021* 2022* 2023* 2024* 2025*

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

More than 12,000,000, 000 RISC-I/

:‘ RISC '—"].' ® Source: Semico Research Corp, March 2021 coreg c{e/bloyed 1[0I' ’bl’oﬂ't,/ Source: Counterpoint Research, September 2021



Nearly a quarter of designs incorporate RISC-V

Projects Incorporating RISC-V by Market Segment

CPU/CPU/MCU / APU / etc.
PC / Workstation / Server / Mainframe |

Peripherals (printers, monitors, storage devices, UPSs, etc.) R
Office Equipment (copiers, alc.)
Wireless: cellular handsets, cordless phones, wireless LANs, radios,.. JIlIEGEGEGENG 23% Of AS I c a nd F PGA
Wireless: base stations, satellite, TV transmission, radar ||l . .
Networking: backbone routers, switches, other WAN products | p rOJ ects In co rpo ratEd
Networking: Optical products | .
Networking: hubs, NIC, LAN routers, bridges, other LAN products | RI sc-v | n at Iea St O n e
Networking: fax, modems, video-conferencing, set-top boxes, intemet... .
Consumer Audio, Video (TVs, DVDs, cameras, etc.), Games [N p Frocessorina 2020 Stu dy.
Automotive NG
AerospaceMilitary TGN
Medical equipment |l
Household Appliances |
Industrial Controls N
Other 1D
0% 10% 20% 30% 40% 50%

b RISC-V*°

Source: Tech Design Forum, November 2020
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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, SylixO0s, ... AntMicro, Imperas, UltraSoC ...
Software b . v

Al 54 sociicaion | Glcen el | ompiance
v Foindation ISA specification | Golden Model § Compliance

Hardware

Open-source cores:
Rocket, BOOM, RI5CY,
Ariane, PicoRV32, Piccolo,
SCR1, Shakti, Serv, Swery,
Hummingbird, ...

Commercial core providers: Inhouse cores:

Alibaba, Andes, Bluespec, Nvidia, WD, +others
Cloudbear, Codasip, Cortus,

InCore, Nuclei, SiFive,

Syntacore, ... 5

EJR : Krste & : RISC-V State of Union
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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, SylixO0s, ... AntMicro, Imperas, UltraSoC ...
Software b L i
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Open-source cores:
Rocket, BOOM, RI5CY,
Ariane, PicoRV32, Piccolo,
SCR1, Shakti, Serv, Swery,
Hummingbird, ...

Commercial core providers: Inhouse cores:
Alibaba, Andes, Bluespec, Nvidia, WD, +others
Cloudbear, Codasip, Cortus,
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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, SylixO0s, ... AntMicro, Imperas, UltraSoC ...
Software b . B
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Divergence w/ Jim Keller in Bangalore
https://www.youtube.com/watch?v=yHrdEcsroV0
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ZYITEIEBERRFFRE. GCC. LLVM, BRIERZ. g3, B, il
1‘%11,{“ FMAEEMTERGNEFIRE, NEWNFENRARAREFWIEE—D7],

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

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

« MEBFIARIRISC-VIEIZSFHF & https://www.bilibili.com/video/BV12Z4y1c74c/

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

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

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

BRI ARSE ; https://space.bilibili.com/296494084
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https://github.com/plctlab/PLCT-Weekly/blob/master/PLCT-Roadmap-2022.md
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- LibreOffice: 5epk, &AL
« Python Wheels for RISC-V: RFF4A

 DartVM: >x&
« Valgrind: #J:5

 Spidermonkey JIT: 58k, 1F
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 DynamoRIO: WIP. RIVOS & ISCAS
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* V8/Node.js:
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e Chromium Browser: 2Z & {ThRhRZANEHED

» Firefox: 2 &{ThRIRAIEHT
- GCC : Rkz=EHXK
« Clang/LLVM : FixkES5F %

* OpendDK : F

* OpenCV : F+
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H riscv-collab / riscv-gnu-toolchain ( Public A Notifications % Fork 811 Y¢ star 2.1k

<> Code i1 Pull requests '3 (® Actions ] Projects [J Wiki () Security |~ Insights

Q is:issue is:open © Labels 10 P Milestones (0 New issue

® 200pen +~ 792 Closed Author ~ Label ~ Projects ~ Milestones v Assignee v Sort v

© How to use riscv64-unknown-elf-run J10
#1176 opened 14 hours ago by Z-KN

(O README - add "that is writeable" D2
#1169 opened 3 weeks ago by CarlFK

© Multilib toolchain with bleeding edge glibc failing (in 32-bit abi build step) (12
#1161 opened on Nov 23, 2022 by vineetgarc

© Unable to 1i some symbols D4
#1143 opened on Oct 12, 2022 by jgcodes2020

© [Enhancement] SBoM/OpenChain compliance 31
#1140 opened on Oct 8, 2022 by jeremybennett

(© cannot build multilib Linux toolchain for rv32imafd
#1126 opened on Sep 15, 2022 by Plociennik

© How can user find out what extensions supported when use riscv-gnu-toolchain without a source code sight?
#1101 opened on Jul 15, 2022 by pz9115
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Bogdan Botezatu
¥ @bbotezatu m

Happy 26th birthday, #Linux! Here's your f-ing
#cake, go ahead and compile it yourself.

B

1,267 x 1,230
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Syntax StaticSec License IntelliError Compatibility Al- Enhanced Remind SR
Highlighter Checker Complainer Searcher Recognizor Indexer Rehearsal

Rust

SUE N FAESE

RISC-V Solution CodeBase Device DriverWell TaiFu Knowledge Miner RISC-V SpecRiver
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GDB/LLDB
GNUTI B QEMU gem5 V8/NodeJS
LLVMI A% Spidermonkey | LuaJIT | WASM/WAMR

RISC-V X< EEAE FPGA #Bh 7 % K 3IE RISC-V 4T HE (B#

|| CrashDecoder RVPerfMon & Vis
Rocket LiteX
| OpenBLAS - CodeSize Analyzer Device Watcher - Sroed
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« RISC-V Lab : 2 BRIFUER ALK S0k RISC-V R s it =
« PTS : JRERFT AT M A ST U PEAERISC-V T & b H DIT45
+ Tarsier Project : i RISC-V i A5 TF B AEHY Tier-1 -4

* 2025 Goal : 1E6R E R Linux & 17N RISC-V- 5 LI Arm64 [7] 552 7)) 32 FF
R ¢ SR R SR TR RS A
+ AOSP for RISC-V : b5 B [1 {15 SL -4 R [T AOSP |-
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e RISC-V Lab : [l vt -G i e Nyl 255 £ il 1 3

ERISC-VA- 5 R IPFE45 R

- PTS : BT o it T

IR

e Tarsier Project : i} RISC-V & A A T IBEH AR Tier-1 3 F 4
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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
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https://github.com/plctlab/PLCT-Weekly/blob/master/PLCT-Roadmap—-2022.md

o 2021AER 58 HY KT HEHIFLAGS B 31IR A 202244 [ ith
o PTS ~ Tarsier ~ ETS ~ DynamoRIO ~ LuaJIT ~ Open]DK/RV32GC

o 20224FJ55 > RISC-V ZiC A HEANBIE A 3G e 58 A > T 2 H F OATR R
o Hia : LibreOffice 3& [ ~ Firefoxfjji# ~ Chromium#fa B HE5H
e Valgrind for RISC-V

o O A PLCT20224/F 8 it Y

20215£12817H
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