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ISA Specification i
The specifications shown below : - HLE;EQE
represent the current, ratified :
releases. Work is being done :
on | RISC-V
e Volume 1, Unprivileged Spec : }E@E |
v. 20191213 [PDF] !
* Volume 2, Privileged Specv. |
20211203 [PDF] !
¢ Recently ratified, but not yet | ——Machine ISA
integrated, :
: N
----------------------- : Y .
upervisor
. . " B ISA
https://riscv.org/technical/specificati J
IFSI?LSU{HL UFCNOUURCULD TCLUTTINULUGT UUNT N - HyperVisor
. Extension

GOTC

__ ofussiS s (RV32l)— S2URAIES

- GATEEIESE (RV64I) (RV32E)

——— 128 IESE (RV128I)

— FEIRERES (MY R)

— REFiES (AT R)

— BREEFREEES (FTE)
— WEEZFREES (DT RE)
— 16MEZEES (CHRE)

— 2REIRMOES
— EEES
— SupervisorIEFEEEES

— HypervisorRFEEES

—— Hypervisor Virtual-Machine Il =F#iE <
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RISC-VIEL&EZEMiF /N

5 A A — N . N P - Name . Description . Version . Status!®
S — R | ! 1 |
O RISC-VIESEFERERKHANHFITHR, 8— MRERERF—NENFE Fme
;E«iEEZR o | RVWMO | Weak Memory Ordering 120 [ Ratified |
O RISC-VREABER—EHERINMIESENSREAREIZOE
o B T T ;
RV3ZE Base Integer Instruction Set (embedded), 32-bit, 16 registers 19 Open
A [=] PN 3] \ LY BN = g I 1 i +
D *g&RISC‘V%IﬂEﬁ% E%EE_I_. MAF Dgﬁ.é y ﬁﬁ LX'&%EW%’ ﬁﬁﬁ gﬁ.é y ﬁﬁ * RVE4| Base Integer Instruction Set, 64-bit 21 Ratified
X%G;EZR o JJ:tRV3ZG§E7_RRV32|MAFD - RV64G§E7_RRV64IMAFD o . RV1281 | Base Integer Instruction Set, 128-bit | 1.7 Open
; Extension
§$;E$$ ;E@ﬂ M Standard Extension for Integer Multiplication and Division . 20 Ratified
A Standard Extension for Atomic Instructions 24 Ratified
fde, ooy ) AN AN ! ! | ! |
RV32I 47 32{%111:2'5]5%;5_‘5 Y ﬁﬁ?’z I Lﬁﬁﬁgﬁ%ﬁ% F Standard Extension for Single-Precision Floating-Point 22 Ratified
RV32E 47 RV32|E"J¥$, aﬁf#‘l 64\;‘5}%@%{% D Standard Extension for Double-Precision Floating-Point 22 Ratified
RV64I 59 64{“' i.IJZgEIETJ 'ﬁgﬁ?ﬁ/fz\& 5:]\32{1739%&5% G Shorthand for the base integer set (I) and above extensions (MAFD) N/A N/A
_Lim = =] I:IB =] | 1 ! |
H Q Standard Extension for Quad-Precision Floating-Point 2.2 Ratified
. s EHHE A A o e -y =P H ! ! | I
RV128| 71 1 28{&11?.1&2[@'—3%5 7&_3'%'353 64{1&51]32{115}3;5# L. Standard Extension for Decimal Floating-Point 0.0 Open
N {5 Standard Extension for Compressed Instructions 20 Ratified
iR o T -
_ o B Standard Extension for Bit Manipulation 0.92 Open
M 8 %}f'—ﬁ%‘,ﬁg@ J Standard Extension for Dynamically Translated Languages 0.0 Open
A 11 FiEERRF (Atomic) #B{Ei8<HLoad-Reserved/Store-Conditionalig< . T | Standard Extension for Transactional Memory | 0.0 | Open
P Standard Extension for Packed-SIMD Instructions 0.2 Open
F 26 SENEE (32085 TAES | | | |
( ) ud v Standard Extension for Vector Operations 0.9 Open
D 26 XW%IE (64tbﬁ) ;¥}§?E/?\r L%?DﬁﬁﬁF?f" E}E/‘V\ N Standard Extension for User-Level Interrupts 11 Open
H Standard Extension for Hypervisor 04 Open
ZICSR Control and Status Register (CSR) 20 Ratified
Zifencei | Instruction-Fetch Fence 20 Ratified

é i* ﬁ ; * Illa % Zam Misaligned Atomics 01 Open .
' . $ E Ztso Total Store Ordering 01 Frozen
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BARSHH x86EXARMZEH RISC-V

2 )] HFR 4008

kg BESHEZ, HERRS HARES

=Rk A FF <

oY B A <5

{4 SCE SRES BRI 5 HmESL E R

ENIEE x86xJi], ARMENEZERS |HiE. &

ERHIR g PRI H

R FATH 1% RS 5 £MEPC (x86) |, MYIBXTIA, AIBE=MNRIEHIZSE
B AL (ARM) BRI ENN 2 TS
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SR EFHML)

XA BERARES

THE GLOBAL OPENSOURCE TECHNOLOGY CONFERENCE

GOTC



GOTC

) RISC-ViEif
RISC-VRIEEH L IkESTNIK

4
Hardware
- RV64, multi-heart
CPUs, vectors,
Hardware bit manipulation,
~ RV32, privilege hypervisors, debug mode -
- modes, interrupts -
Hardware Al 50Cs
- RV32 - loT SoCs Application
Microcontrollers processors
“of Concept SoCs
2 processors for Software Sof_twa re
> 1anagement, RTOS Llllrj.ux
o : - Firmware ~ Drivers
= b Al Compilers
o)
/ -
2019-2020 2021 >

2017 -2018

2010- 2016

EXRABRBEARIES
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RISC-VRIEEH L IkESTNIK

Berkeley
1% Rocket
(Microprocessor)

| RISC-Y
I Vector
| Core

RISC-V ISA
project begins

* [BM 45nm 501
*Runs at> 1GHz

2010 20M 2013

Berkeley Raven-1

(Microprocessor) (CPU)

SiFive Freedom
E310
__(Microprocessor)

fa Tkl

*» Out-of-Order 64-bit

2017 2018

{Microprocessor)

T -Head Manticore
Xuantie C910
(CPU) (Floating-Point MIPS eVocore
Computing) (CPU)
MPEs (3
it m
- =
il
H

» & 11 SPECInt/GHz
» Qut-of-Order 64 bit
= 25GHz TSMC 12nm

Berkeley BOOM Western Digital SweRV XiangShan

(CPU)

» Bd-bit RISC-V vector

MICIOprocessor

= Qut-of -Order 64-bit
* 22 GHz in TSMC 45 nm

EXRABRBEARIES
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IT;:ih

* 4.5 CoreMarks/MHz
* Out-of-Order 32-bit

* T SPECIng'GHz
» Out-of-Order 64-bit

» 40595-Core
= Chiplet aRchitecturs
=42 TDPflop's

Votex
(GPGPU)

* 15-5tage Pipeline

= Out-of-Order 84-bit

= Up o 64 dusters, 512 cores and
1024 harts

» 32 cores
» A peak peformance
| of 256 GFlops

EIKRISC-VE A ES R EIELZE

= including 50+ custom instructions
» Converged 5G + Al compute cores

GOTC
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RISC-VIEEH R HES: B A SuAILinux

XiangShan i

“&H” HEaEFERISC-VAEERH

2019 &, EHERFRXET, HPERZFREITERAGH
o o] RErEL AR, FahMEREEFRRENTIRSMERERISC-V
| me l—‘sﬁ%z:mm Bufer ReiEsstz “HUWT .

| ) ] e N ]

Lt | oo | o2, | [t e | S | GitHub L3k7&#81d 2500 MNE4R (Star) , FEHES
“1'?"1”?*1“?"'?"?”’?'?““ oU REALL R G, 277 /I\fj\i (Fork) , B AEFLER %%/IEI'JFEEWIH
F%ékir%gmﬁﬂ E Z y EJ . |7\]7|‘.|J:J.|_E|{J* ﬁ&i?—q o)

i &%’“ﬁ 20214128, 18 RIFWARE L WHIE P TR AR 5 B¢
"Block l%:‘,,.?;::;“] [ummm éﬁﬁﬁiﬁm#ﬁﬁﬁﬂ%Aﬁt—jbaﬁ/}?/u\)—*lﬁﬁ%ﬂm, &

T bR ELE “EW H—SBAFR, BRSENAE, MNE
| L3 Cache (6 MB, 6way, 4 bank) | RISC-V &£&#Z1% .

& LIS e
LRFBEAES
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p RISC-VAERERITHESRN N A=

RISC-VEURHOINERS: ERAI. HSmEL . RIFIHES

Boqueria : A 2 PFLOPs, 30 TFLOPs/W At-Memory Inference _ - L
Accelerator with 1,458 RISC-V Cores [ x2 [ x4 \ f x8

328KB Tap of Rack Swhch
SRAM
1MB Cache | IESRelll | RISC-V Chip Manager | | 512 pEs
3 5]

729 Dual RISC-V memory banks provide -
unmatched performance EJ § E | 1o Ring NOC |§j
= 2,015 FP8 TFLOPs, 1,008 BF16 TFLOPs*

% a: = 1.35 GHz, TSMC 7nm

At-memory compute provides energy ey Ve

5041 Y9X
¢

A - == efficiency and massive bandwidth : = . =
'l, E_ * 30 TFLOPSW : i B
= 238MB on-chip SRAM 3 EcM 4 |
= ~1PB/s SRAM bandwidth S 3
F# b §
Scalability

= External memory support
* 32GB LPDDRS across two x64 ports
* 819 Gb/s DRAM bandwidth
= PCI-Express Host and chip-to-chip connectivity

OCP Glacier Pointv2  : Yosemite v2 Sled
accelerator card : holds: i -
halds: Pe = Ioe 4 You 8 Yosamibe v2 Cubbles
+ & Esperanto : celerator cards & accalarator cards
ET-50C-1 chips i+ 12ET-SoC-1chips | . 48 ET-SoC.1 chips | » 384 ET-SoC-1 chips

8yoed gL

Accuracy
= Multiplicity of datatypes - INT4 to BF16

Untether Al speedAl240 14585k Esperanto ET-SoC-1 1000¥iRISC-V ETH Manticore 4096FiRISC-Vi#Z &%
RISC-V# AIEEINE (2000TFLOPs) ¥ REZIEERGFINESS HEZREUTE RS

The Alveo™ MA35D Media Accelerator

Ushering in a New Era of Interactive Media at Scale Our RiscV - architecture

% 3: * Cost-Effectively Scale e
T/,.\.l\ %U * Purpose-Built Video Processing Unit ;
ac

E * Al-Enabled, Intelligent Video Pipeline

Ascalon Superscalar Processor

Up to 32x 1080p60 Channels p60 Channel' 22 TOPS Al Compute

4K Encode at 8ms max latency 8Kp30 3s5W! $1595 MSRP

AMD Alveo MA35D &4 hniEas#0 Tenstorrent Ascalcon EJFRISC-V
MARBE (VPUBSE4 RISC-VZ) BYAINNE RS = H4%

ERARERES
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2R I T R USRI R FE

RISC-VEUIER/\IRSEZES: EEVentanaltftm s,

I Announcing Veyron V1: World’s First Data Center Class RISC-V Processor

Highest Performance RISC-V CPU
+ Eight wide, aggressive out-of-order instruction pipeline
+ 3.6GHz
*  5nm process technology
* 16 .cores per cluster
* High core count multi-cluster scalability (up to 192 cores)

High Performance Chiplet Architecture

«  High Performance Parallel D2D interconnect
- Lowest latency & power, highly scalable

+  Cache coherent architecture to increase work efficiencies
- Composability and Domain Specific Acceleration
+ Significant reduction in development Time and Cost compared to

prevailing monolithic SoC model
+ 48MB of shared L3 cache - ~$75M & 2 Years Savings

+  Advanced side channel attack mitigations

+ IOMMU & Advanced Interrupt Architecture (AIA) % Performance Ahead of Incumbents
+  Comprehensive RAS features §
+ Top-down software performance tuning methodology g
S
2
8
£
o
Developer Ready SDK g
+ SDK Released: Necessary Software Already Ported to Veyron V1 EPYC" AWS G3 Ventana
+ Veyron V1 Development Platform available Ice L;;gxzeo M“;g;\;“ mgm‘eﬁc& i Vﬁzﬁc

Ventana Veyron &5192#%, 3.6GHz
(*I4RARM Neoverse VEFI, MaERRR
T o #vz=Graviton 3H924%)

S

m-ﬁmm 00 - aemamm

« G4i0. HWEES

- 12@RAKE

- BiER. REILERT

- BROIESM ERVE64GCVBH :
> {(GH{FT R (B)
> APPSR (N)
> By BV (Vector) 1.0
> @EE (H)

EE.E-EEI:I

BoEcha

Frequency: 2GHz@TSMC 12Znm
SPECiInt2006: 9 /GHz
Dhrystone: 6.6 DMIPS/MHz

CoreMark: 7.6/MHz
- Target to arm Cortex-A786

EIHRE IR 2GHz, 99 SPEC2k6/GHz
(*#XARM Cortex A76)

EXRABRBEARIES
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SZEFEME, RIXIFRIE S z=Graviton 3

B reooseries

WorldGuard
SAINT (AIA)
Debug/Trace

1-32MB L3 Cache
(ECC)
Up to

4x Memory Forts

2x 1288
Vector Pipelines

32KB (ECC)

32KB - 512KB Private L2 (ECC) B
]

Bus Matrix

System Port Peripheral Port Front Port

AMBA ACE/AXT

SiFive P670 3.4GHz, 124 SPEC2k6/GHz

(*$4¥RARM Cortex A78)

SO+ FX
®O | ATXERRO RISC-V JTAG

SR, SRIERT R AIRESET

ol W o
FIPOWER pin , ETSH{TH Fe ¥

UART 0-3

MCU SWD

12€ 0-3 GPIO 3.3v
LPC GPIO 1.8v
DDR4 RDIMM
SCKTO SCKT1

MODE SEL 0-2 BOOT_SEL 6-7 BIST_BYP
MULTL_SKT TEST_EN

PWM FAN

DDR4 RDIMM

x16 PClel x8 PCle0 Linkl

8 PCle0 Link0

ZHRBED | HeIER
=ARSRICHREGND
2pinRUSHED , GRGND

EeERlE SG2042 648RISC-VIRSE
28 (BEFFLEFXEC10)
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BEIERITMEME

BECNA i A&

i
v ESERESE:
RISC-VE£22021
EEBZEZ%SZ}EEP/B\/E
HEESIG, T=E
RISC-VIE<& &

v SEgES R BRI
ERIMNEREHZS R
SMHEBERISC-Vi
FXTARSSES . AUJI]L\
RZ2HEEHS,

EXRABRBEARIES
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RS eSEINIRE

A&

T

v IRBBRENLSD:
EJN&mBRISC-VE
MEREARSS 2R, XN
AWS B ARMARSS
#% o ERA64%%
RISC-V CPU, #k&
M2UBRSS == o

EM=TEEEHREEIB—S T ?

it ERHIER R

R =

GOTC

RIEN FHE R

HE
v KR XRE
BeRISC-V: Linux.

Debian. Ubuntu.
openEulers,

v ERVENARR:
EIP\WI*BTE%"ERISC—V
FEAIER. HPC.
VSRR EIJE’JF“ o
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I EFHIRRARISC-ViEE it R ?

BIERS REIES

AR
AT
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) RISC-V=itEHRATFFEIIR

RISC-V= I &R A4 N 5EEZ FRVChain
ZHE SN EBRISC-VIESENTFRS I EHRHEH A K CRER, SERIRISC-VEHEESEEG,

GOTC

EXRABRBEARIES
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RISC-VEiITEFHEREHNEE-20235F/R (SHAiFit: 93910 IRE)
*HE: futieA=2, WEMIEPRETIEN. B
Fe B —|nrE ik FHER Btk UpstreamE2&XIFRISC-V | RVChainBERE
1 |OpenEuler BEES https://gitee_com/openeuler/kernel
2 |OpenAnolis RS https:// gitee.com/openanolis/riscv-cloud-kernel
3 |OpenCloudO$ BEES hitps/gitee.com/OpenCloud0S/OpenCloud0S-Kernel
4 |Ubuntu BEES https://ubuntu_ com/download/risc-v
5 |Debian BERS https://www.debian org/distrib/
6 |Fedora HEES https://fedoraproject org/wiki/ Architectures RISC-V/Installing
7 |Arch Linux IBEES https://github. com/archlimpy bmpctree/master/arch/risev
8 |OpenSUSE EEES https:/ github.com/openSUSE kernel'tree/master/arch/riscv
9 [Python SR/ RiERR A T https:// github.com/python/
10 |GCC (C/C++) RIEE S/ R a7t https:/github.com/riscv-collab/riscv-gnu-toolchain
11 |LLVM/Clang (C/C++) RIRE S/ RiER nfTit hitps:// github.com/Thvm/Thvm-project
12 |OpenIDK (Java) BE S/ RiEE a7 https:/ github.com/openjdk/jdk
13 [Node js (JavaScript, TypeScript) WEES/ R/ inTh https://github.com/nodejs
14 | V8 (JavaScript, TypeScript) RIRE S /R nf Tt https://github.com/v8/v8
15 |Deno (JavaScript, TypeScript ) B/ RiERa a7
16 R RIEIES /R iniTi
17 |PHP RIRE S /R nf Tt https://github.com/php
18 |Golang RIRE S/ RiER a7t https://github.com/golang
19 |Kotlin WEES/RIFER ST
20 [Shell SRR S/ Rixea/in it

FEEHbYE . https://gitee.com/risc—v—cloud/rvchain




p RISC-V=i+E BT EIIIR
BIERSGERE N ERREF[EBEERAYEST

4? OpenAnolis
opentuler
X5 HiE
ubuntu archlinux openSUSE

EXRABRBEARIES
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BRER }EL@B’ = .Fz 1?%2367(‘ E—1EBA, openEulerfEsz#=FRISC-V 2023.04
* openEuler RISC-V
RISC-VARS5#%
2022.03 2022;?  openEuler RISC-V
. openktuler 23.03 &%
2020.11 SRONEIT RISC-VhRZ
%gerﬁgulerﬁﬁfﬁﬁﬁ RISC-V 22.03 *C%hro um
—hRrootfs#Akernel 2021.07 KR &% bed i
B|1R, FTlFEqemut/3 X 5
2020.09 ﬁ%ﬁ%,@{%—%penmler Sﬁggziigd%?c‘
: RISC-V FEE
2020.06 P, RISC-VE iRt EIHL 2022.08
Gewenia  Ltmar o P openuier
TRIREEXR T
T & —Hfirootfs openEuler RISC- el RISC-VARSZ f3
FikernelE1R V, EREARISC- RISC-VARXZ#55% Chromium 3
VHRLinux 2021.08 TR i
2021.03 VisionFive
openEuler RISC-VEiRITE
openEuler RISC-V{EgExfce H
2020.10 RISC-V{i&E RE
2020.08 R R 1E runcE &
openEuler RISC-V
EOBSITER L7 B|®E (nutshell)

tatEopenEuler

Azma
RISC-VEk{it+a e

openEulerZ{E R4 RISC-ViEH B2

XA BERARES
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) RISC-VZ=it+E#it;

BRIERFEEEBIR: IFZ EERRESE
hE, BEAERGHITI,

li

LER 7N

KE Z=CTyunOSHEINEBIRISC-V

FEBERRREEREZNE . FRIFREPLCT
SPIOE, SBRCTyunOS RISC-Vi&lD, HEE

W& ARISC-VARSS #8 IR R ALINIETT o

LHRFREAE S
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GOTC

E—#hBA, openEulerfEXX#FRISC-V

EE B =HostOSHY
RISC-Vi&ERd

4100+ BoRTE
I RFRZ R ARG E PIE—RISC-VEEHFAR
HaENE

5a8

£$2SG2042
RISC-VARSS == &R

Kernel 6.1.21-2.ctl3.riscv64 on an riscv64
ctyunos-riscv64 login: root

Password:

Welcome to 6.1.21-2.ctl3.riscv64

System information as of time: Thu Jan 1 f

System load:
Processes:

Memory used:

Swap used:

I age On:

Us ers online 1

[root@ctyunos- risc v64 ~]# una m ]
Linux ctyunos-riscv64 6.1.21-2.ctl3.riscv64

CTyunOS RISC-VHRTE
RISC-VHRSZE5I1E1T AN 57
]



) RISC-V=it+E BT EIIR GOTC

RIS S EhBIN: EMREIESNERR,
- WEEE/EESAECN 00 RFXWASCYV

LLVM/Clang (C/C++) X HF
OpenJDK (Java) X
Node.js (JavaScript, TypeScript) XHF
V8 (JavaScript, TypeScript) X
PHP XFF
Golang <
Shell XFF
Ruby <
Lua XHF
Dart X HF
Scala XHF
Julia X FF
Rust XHF
Perl X
Erlang X HF
Kotlin AZFF

SERABEEARIES r REHs
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) RISC-V=it+E BT EIIR GOTC

COFE S NERIEVD . s FONE
WIZIESEEER: EREEESHNENE, Subset [ Name | Tmplies |
Base ISA
RISC-V portIEXX& AOpenJDKE% , Tteger T
Reduced Integer E
- Standard Unprivileged Extensions
Java Development Kit(JDK) Integer Multiplication and Division | M
I - s = @
Dev Tools | javac l debugger [ security ‘ ‘ IFR ‘ F Zicsr
Double D [ J]
General G IMADZifencei
Java Runtime Environment(JRE) %m}d-l‘lﬂf_lism{l !"lgaﬁng-l‘oim ? D
ecimal Floating-Point "
Java Virtual Machine(JVM) 16-bit Compressed Instructions c
Bit Manipulation B
interpreter Class Loader Dynamic Languages J
Transactional Memory T
Cc1 G1GC ZGC Packed-SIMD Extensions P
Iibra "" '.-'_:"::-'.- '-‘::___. ¢ .:'!uli‘1 &
c2 ParallelGC ShenandoahGC class?s sy prasy S N
Engines GC SubSystem f s Register Access Ziesr
E Stack Frames Relocation Runtime Stubs Misaligned Atomies Zam A
€ Total Store Ordering Zis
& Calling Convention Inline Cache CodeBuffer e — : - - -
Standard Supervisor-Level Extensions
Supervisor-level extension “def” | Sdef |
Standard Hypervisor-Level Extensions
— Hyvpervisor-level extension “ghi” | Hehi |
| RISC-V JDKEZERL | | RISC-V DK 5 B g 2t l Standard Machine-Level Extensions
N - Machine-level extension “jkI” | Zxmijkl |
— ~
RISC V port /&&E@Eiﬂ Nop-Standard Extensions
Non-standard extension *mno” | Xmno ]

) 4 Ao
KA BREAES OpenJDKZHHHIRISC-VIS S
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NATHEEER: EFHER, BoEMREEsE,

QREMU AKVM

QEMU KVM

Docker

etcd

GOTC

&) podmar :nntainerm
docker

Podman Containerd

aetcd WasmEdgeRun

WasmEdge

=z
@ ceph 2 DPDK
Ceph DPDK
s
wes: @ redis NGIN
MySQL Redis Nginx

—

@ SpringBoot 55::29
. Spring
SpringBoot  Framework

EXRABRBEARIES
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NAREERER: BEMER, SBoEMBEEEERF,

PR B4 PRI OpenStackiEHe

o HRIBREMEFRPLCTSLIE = TarsierB AR T
openEuleriZ2{E Z4RISC-VhRiE#1TO0penStackss
FIERL .

XA BERARES
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openstack-java-sdk
openstack-keystone

openstack-kolla-ansibl
e

openstack-macros
openstack-neutron
openstack-nova
openstack-placement
openstack-swift
openstack-tempest
openstack-trove

python-openstackclien
t

python-openstackdocs
theme

python-openstacksdk

python-storpool.spope
nstack
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NAREERER: BEMER, SBoEMBEEEERF,

Kubernetestt KH & & 2 X2 RISC-V
XEAB, BYKREmMerge
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kubernetes/kubernetes

{1 feat: add riscv64 support
area/provider/gcp  area/release-eng  areaftest  cncf-clazyes = do-not-merge/work-in-progress
release-note-none sig/api-machinery sig/cloud-provider  sig/testing size/M triage/accef

‘ ernado - £ 4 - Opened on 3817H - #116686

kubernetes/kubernetes
{3 Add build support for riscv64 arch

Thanks @dims. | Il revisit this now as Go for RISCV has been upstreamed and most pre-regs are already ups
area/apiserver  area/cloudprovider  area/dependency  area/kubectl cncf-cla: yes do-not-merge/hold

ok-to-test release-note-none sig/architecture sig/cli sig/cluster-lifecycle sig/instrumentation size/)

carlosedp - §3) 38 - Opened on 201912878 - #86011

kubernetes/kubernetes

{1 Bump x/sys and opencontainers/runc to support Risc-V architecture
area/apiserver  area/cloudprovider = area/code-generation = area/dependency  area,
needs-priority  ok-to-test = release-note-none = sig/api-machinery = sig/cli  sig/do

B carlosedp - U3) 35 - Opened on 201949850 - #82349
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%Bﬁﬁ?\ : RISC-V;

n RELEMNEESR:
Beem . ServerlessENAAMAR, SRISREE, EABRE;, EANERE, EABRE, HolKVMA QEMU —i
e 7 SRR ERNFAREMNG R, EFKVMALT Linux R, BEGEMCRNINREMRAEARERFPZEER,

QEMUNIMLFTRF=E, MARZEROREZEMUN . Km:

QEMURBEE: Bal QEMUEZLE157AR, FEEEM . WiziE., SAREZSF DR,
QEMUZ£ja@: QEMURCVE@E, HFER¥E—¥RAIANFIREH,

n BRERBHNNSE:

rEE 7T EREMN (QEMU+KVM)

m HBBEELEHNFRRE
> Firecracker (AWS)
> Stratovirt (OpenEuler)
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O RISC-V EY B!

- TFGuest OSEEB TIEKIMIZITETYpe-1 (MVMWare ESX Server) , Type-2 (#IKVM) FIiEZ
- XRHREREIML, EEMARIETEMNL

o EIMEERAIEREIR KA SSIMAA AR IZE AKXRIZL

[} \ ]
1 I 1 . =
. = Three privilege modes: Machine (M) i o S-mode gains new features; Machine (M)
i - Machine (M-mode) i | becomes HS-mode
1 ; 1 = ey
i - Supervisor (S-mode) i i Tvi/ove_lddlflogil mocfles . Hynervisor-Extended
] — User (U-mode) : : lirtualize upervisor (VS) Supervisor (HS)
i = Supported combinations: - : :> I ~ Virtualized User (VU)
- PP ' Supervisor (S) : .
i -M (simple embedded systems) : i : —
' - M,U  (embedded systems w/protection) ! ?}‘—% : Vlrtu_allzed
] - M, S,U (Unix systems) i : Supervisor (VS)
i I i |
1
; User (U) : i Virtualized User (VU) User (U)
1 1 1
I\\ ’; I\\ -
Virtualization | Nominal . Two-Stage
Mode (V) Privilege SRR S0 AND Translation

0 U U-mode User mode Off

0 3 HS-mode Hypervisor-extended supervisor mode | Off
é Illa 0 M M-mode Machine mode Off

Y &
iﬁ ; I II?\ ;ﬁ * $ 1 U VU-mode Virtual user mode On

THE GLOBAL OPENSOURCE TECHNOLOGY CONF ! S VS-mode Virtual supervisor mode On
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B Rust-VMMI BEfEiEfe

B RISC-V CPURE#LEED

my-custom-vmm

VM Glue

future rust-vmm components

Rust-VMM
5 A0 & Fic

B RISC-V REFEEHMLIEED
B RISC-V BootLoaderi&fe

vCPUZ1Fz8
RIigSERD

RFREMN
ET

SERHFEREAN
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Terminal (on fpga-nodel)

File Edit View Terminal Tabs Help

ce,drive=rootfs,id=blkl ive id=rootfs,file=newrootfs.img -device virtio-blk-devc

1.192170]
1.203055]
1.227950]
1.414276]
1.634961]
1.655842]
1.663940]
1.688100]
1.784452]
1.790142]

Lloop: module loaded
virtio blk virtio®: 1/0/0 default/read/poll queues

virtio blk virtio0:

[vda] 614400 512-byte logical blocks

Legacy PMU implementation is available
EXT4-fs (vda): recovery complete

(315 MB)

EXT4-fs (vda): mounted filesystem 8el3al3c-764T-4306-9fa5-440091.

VFS: Mounted root (extd4 filesystem) on device 254:0.
devitmpfs: mounted

Freeing unused kernel image (initmem) memory: 2136K
Run /sbin/init as init process

Busybox Rootfs

Please press Enter to activate this console. |j

EEVEMKAERISC-V CPU IP#% _EIR1IERTH

GOTC

m RISC-V R#mERE (AFE)
B RISC-V I/OE#MLIEEE

MEREXTEL

0.2X
0.1X

WFER =g

B Qemut+KVM M TeleVM

MK RIS R IERERT L



) ¢

4

1EBER

FERIFEREMABERRARX

REIRE: RISC-VHIEZRA

cve openEuler / stratovirt

P KRB 3 Issues (93 1 Pull Requests & Wiki L St iies MRS v

Issues / ##1&

RISC-VIESEZIF
[OBi-i==0 #I5VO07E &K A enfangcui

[(BEER]

RISC-VE—TITR, RBNIESENE, BEEIME, PV EELE, TEErERE, FiM s s mEdgd
KE. RISC-VEREICERHTISEIUCIESETE (Hypervisor Extension) , KVMBEESTIZRISC-V, #Am, 8l
StratoVirt{ 2386 FIARMIES 5281, BINASZIFRISC-VEEH,

[FkdtnA]

SCHStratoVirtddRISC-VIESEEEIMI IS, SIEERICPU, RERIRTE, i, Bootloader®, F{EHE#&Hypervisor
ExtensionfMAEAIESLRISC-Vigss D TiEACAIIE L6,

[AEEK]

CPUZEIE: x86_64, aarch64, RISC-VEFEIE

OSKRA: openEuler22.03-LTS

[F=HHtma]

StratoVirtEEHICPU, FEHIRNTE. BT, BootloaderZ £ ZRiEin] I UTERISC- VA EEIEIT.

[ PRIEZZHDHE]

REEE

[ EREESERaTE] ]
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THEINE - BRESEENA > Baa/EL

< » openEuler / stratovirt

Q |

PZ (4 WE(12)
dev

master &

riscv

mini_stratovirt_edu

master @ ~ R i P v o)

e boby.chen aio: Add UT forsyncio 163da74 19%E0

(3 .cargo

(3 acpi

[J address_space
3 boot_loader

(3 cpu

Jests 8
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Fix: Unable to com
Error: Replace ok
fix some typos

code_style: Simplify

bugfix: the VM pau
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W& EE FTeleBox
(EAtkR)

EFEFRISC-VZIUMR, B EFEFRISC-VIZ/IUMR . 14

BETFEFRISC-VERF =R~ . 0%

AIMK RARFI AR+ o ZANEE, BFIMRIENRFD IRESEAIE, B TESITER,
L ) L S, )
BB BESD gEN
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=ibthE REBEHL AR LMSDK (X#&E&RTRE)
REENE ’ﬁ;ﬁﬁ docker Alﬁﬁéﬂ OpenCVa ﬂg%ﬁ*ﬁ LangChain
i CuboEdge V}%’?J{”E Wasnidgehuntine | | AFEERE| 8 Tenﬁﬁi&‘v Lite %%%%E Edg(eg%n;pter
[ CTyunOS RVKit (488, FRiEMFS T AR, MEMNEER) ]

CTyunOS RISC-VHR
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