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DYKOBOAMTENL KOMAHLL pa3paboTkm GrubnmnoTek
BHIUMCIEHNI 1 0OPAbOTKM aaHHbLIX, YADRO

* C 2010 ropa paspabaTsiBaio M peanuayio
Ha C/C++ c CUDA/MPI/OpenMP uncnennbie

METOLbl Afs peLLeHMs 30404 TMHENHOM anrebps,
BLIYMCIIUTENBHOM asporapoanHammkm, AR/ VR

* Pabotana s Huawei, Fortum, MICl'1 PAH
um. B.IT. MsaHHukosa, MITY um. H.2. baymaHa 1 gp.
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MPOACHNM «BA3Y»

\/
CISC vs RISC Ilﬁ.

Complex Instruction Set Computer Reduced Instruction Set Computer

x86: Intel, AMD [ne? IBM Power PC:;
Arm (Apple M1, NVIDIA, Fujitsu AG4FX 1 1.0.)

Heckonbko [evicTeni OpHo

(Hanpumep, ecTs onepaumnun Buaa N ooV AL (l0ad/store yeTko oTaeneHs oT OCTaMbHbIX

Read-Modity-Write)

3ABUCUT OT MHCTPYKLMM

MHCTpyKUumit — load-and-store-apxurexTypal

RPN ooV CAUIZN D11k C1POBAHHAS



MPOACHNM «BA3Y»

YA
RISC: oTkyna nntochbi@ e

UHcTpykumm npolue, B HUX HeT 60MbLLIOro KOIMYECTBA PA3HbIX PEXMMOB AAPECALMM.

B komanoax octaetcs bonbliue OuUT, 4TobH YKa3aTh HOMED PErUCTPA — PETUCTPOB MOXET ObiTb DofblLE.

Hanprmep, ecnv ana yKasaHus perncrTpa ectb Tobko 3 BKUTa, To MOXET ObiTh 3aKOAMPOBAHO 2° = 8 perncTpos;
Q eCnv ANs YKA3aHUs perncTpa octaeTtca S OuT, To MoXeT BbiTb 30KOAMPOBAHO yxe 2° = 32 perncTpa.



MPOACHNM «BA3Y» \ /

RISC: oTkyna nntochbi@ bte

UHcTpyKkumm npolue, B HUX HET 6ObLIOro KOAMYECTBA PA3HbIX PEXMMOB QAPECALMM.,

B komanoax octaetcs bonbliue OuUT, 4TobH YKa3aTh HOMED PErUCTPA — PETUCTPOB MOXET ObiTb DofblLE.
Hanprmep, ecnv ana yKasaHus perncrTpa ectb Tobko 3 BKUTa, To MOXET ObiTh 3aKOAMPOBAHO 2° = 8 perncTpos;
Q eCnM AN YKA3AHMS PEerncTpa ocTaetcs S 6uT, To MOXeT BbiTh 3aKOAMPOBAHO yxe 2° = 32 pervcrpa.

[Mpoueccopsl npoue, Ans x peanusaumm TpebyeTcs MeHblLEe TPAH3UCTOPOB.

*  DTO NO3BOMSIET CUILHO CHW3WTL SHepronoTpebnexue.
* 370 0CcBOHOXAOET OOMbLIE KPEMHUEBOW MOLLAAM, HANPUMEP, A KeLlekn.



MPOACHNM «BA3Y»

RISC: otkyna nntochi@

UHcTpyKkumm npolue, B HUX HET 6ObLIOro KOAMYECTBA PA3HbIX PEXMMOB QAPECALMM.,

B komanoax octaetcs bonbliue OuUT, 4TobH YKa3aTh HOMED PErUCTPA — PETUCTPOB MOXET ObiTb DofblLE.
Hanpumep, ecnu anga ykasaHms perMcTpa ectb ToNbko 3 BK1Ta, TO MOXET BbiTh 3aKoaMPOBaHO 2° = 8 pernctpos;
Q eCnM AN YKA3AHMS PEerncTpa ocTaetcs S 6uT, To MOXeT BbiTh 3aKOAMPOBAHO yxe 2° = 32 pervcrpa.

[Mpoueccopsi npolue, ans Mx peanmsauum TpebyeTcs MeHblLEe TPAH3UCTOPOB.

*  DTO NO3BOMSIET CUILHO CHW3WTL SHepronoTpebnexue.
* 370 0CcBOHOXAOET OOMbLIE KPEMHUEBOW MOLLAAM, HANPUMEP, A KeLlekn.

UHCTpyKUMM cOCTOST U3 ceKLMIM U MMeIOT GUKCUPOBAHHYIO OAMHAKOBYIO AJIUHY.

Stans fefch — decode — execute — memory — write uétko paspeneHs,
fetch snaer, rne Bymet cnepyowas MHCTpykums 63 AEKOAUPOBAHMS.
D70 yNpoLLaEeT KOHBEHEPMU3ALMIO MHCTPYKLMIA.



MPOACHNM «BA3Y»

Y%
Ot RISC k RISC-V IIS%Q

2010 r.: 5-e nokoneHne — otkpbiTas u ceobogHas Mogens (open-source)

HeT nuueHsmMoHHbIX cbopoB — nioboi MOXeT Mcnonb3osaTs & ans RnD.
* «[BOPM, BbAYMbIBAK, NPOOYWl»
e CTpemmTenbHO PACTET COODLLIECTBO M TEXMOAAEPXKA.

* CHuxatoTes pacxogabl Ha RnD, cpok BbBOAA AM3AMHA ip HO PBIHOK.



HemHoro ctatnctmkm ns mmpa RISC-V

YA
e

More than 4,100 RISC-V Members across 70 Countries

121 Chip

SoC, IP, FPGA

31/0

Memory, network, storage

23 Services

Fab, design services

59 Software

Dev tools, firmware, OS

RISC-V membership up 28% in 2023

4 Systems

ODM, OEM

14 Industry

Cloud, mobile, HPC, ML, automotive

165 Research

Universities, Labs, other alliances

3k+ Individuals

RISC-V engineers and advocates

Pl RISC-V*



YA
OcHogHble uenn KoHncopumyma RISC-V 8 2025 ropy N

Al/ ML sTopori rog nogpsf BXOAMT B YMCNO MABHLIX NpropuTeTos paboTsl KoHcopumyma.
* HapacTtaet Temn paspaboTki MATPUYHBIX PACLIMPEHMI,
* PaseuBaeTcs BekTopHOE pacCLUMpPEHHE.

° ,D,O6OBJ'I§I€TC9I NOALEPXKKA TUMOB NAHHbBIX NOHMXEHHOM TOYHOCTM.



YA
OcHogHble uenn KoHncopumyma RISC-V 8 2025 ropy N

Al/ ML sTopori rog nogpsf BXOAMT B YMCNO MABHLIX NpropuTeTos paboTsl KoHcopumyma.

* Hapactaet Temn paspaboTkmM MATPUYHBIX PACLIMPEHMA.

* PaseunBaeTcs BekTOpHOE paclMpeHme.

° ,D,O6OBJ'I9I€TCFI NOALEDXKKA TUMOB X

YckopeHune ocHOBHbIX xoT-cnotoB Al/ML:

* YMHOXEHUA MN/TOTHbIX MAaTpUL,

YMHOXEHUNS Pa3peXeHHOoM MaTpuLbl Ha
NNOTHYIO;

MaTPUYHO-BEKTOPHbIE NPOM3BEAEHUSA

nT.0.



YA
OcHogHble uenn KoHncopumyma RISC-V 8 2025 ropy N

Al/ ML sTopori rog nogpsf BXOAMT B YMCNO MABHLIX NpropuTeTos paboTsl KoHcopumyma.
* HapacTtaet Temn paspaboTki MATPUYHBIX PACLIMPEHMI,

* PaseunBaeTcs BekTOpHOE paclMpeHme.

° ,D,O6OBJ'I9I€TCFI NOALEPXKKA TUMOB NAHHbBIX NOHMXEHHOM TOYHOCTM

AnnapTHas Nnogaep>XKa KBaHTU3aLUmn

moaenen NN
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YA
Kak cHmants 3atpatsl Ha Al/ML2 e

@

Hoy-xay B apxutekType
HEMPOHHOM ceTH

* [nybokume 3HaHMS
* Bpems

e [usectrumm B RnD



YA
Kak cHmants 3atpatsl Ha Al/ML2 e

@ 3

Hoy-xay B apxutekType OHeprosapPeKTUBHbIE
HEMPOHHOM ceTH BbIYMCNIUTENIbHbIE CUCTEMDI
* [nybokue 3HaHus CPU + NPU / GPU

* Bpems

e [usectrumm B RnD



YA
Kak cHmants 3atpatsl Ha Al/ML2 e

@ 3

Hoy-xay B apxutekType OHeprosapPeKTUBHbIE
HEMPOHHOM ceTH BbIYMCNIUTENIbHbIE CUCTEMDI
* [nybokue 3HaHus CPU + NPU / GPU

!
* Bpems YIPEMCS B NPOMYCKHYIO

CNOCOOHOCTb LUMHDbI
e [usectrumm B RnD



Kak cHmauts satpatsl Ha Al /ML2

@

Hoy-xay B apxutekType
HEMPOHHOM ceTH

* [nybokume 3HaHMS
* Bpems

e [usectrumm B RnD

YA
e

9°%
Co9 P

OHeproaddekTUBHbIE
BbIYMCIIUTESIbHbIE CUCTEMDI

CPU + NPU / GPU

|
YNPEMCH B MPOMYCKHYIO
CNOCOBHOCTb LLUMHbI

Kak yiTh ot reteporeHHOCTH?

17



RISC-V: MmogynbHas apxuTekTypa

JlerkoBecHas 6a3oBas ISA
(RV32l / RV64I)

+

Pacwmpenums
(M — mult., F — float, V — vector, B — bit, A — atomicu 1. a.)

*  CucTemMa KOMAOHL MMEET 30PEe3EePBUPOBAHHbIE
B cneumdbukaumm GuTsl 4ng KOAMPOBAHUA PACLLIMPEHMA.

* Paclmperus moryT 6biTh CTAHAAPTUIUPOBAHHLIE UM
KacTomHble (nonbaosaTensckue).




[Intocbl mopynbHoM apxutektypbl RISC-V

) /

ihe

* MoxHO CO3AaTb rEeTEPOrEHHYIO BHUMCIMTENBHYIO Cpeay C ALAPAMM, ONTUMU3UPOBAHHBIMM LS
Q3MMYHBIX TUMOB BbIYNUCTIEHNIA ector/ Matrix engines , )
CPU + Vector/Mat + DSP, VLIW + GPU +

* OT BCTPOEHHBIX CUCTEM IO CYNEPKOMNMBLIOTEPOB.

A

Performance

(for a given set of
applications)

Adding custom
instructions

- instructions dedicated to a
" target application

Processors with custom

Vector

Matrix

Processors with

RISC-V — Custom Compute
Adding RISC-V extensions
extensions
Base RISC-V
processor
>
Power, Area



[Mpumep: Semidynamics ans Big Data & Al/ML

Our vision: Fusing CPU, GPU, and NPU

Each Vector Unit : from 4 to 32 FMAC units

Each Tensor Unit : from 2 TOPSg to 2 TOPSg
Other circuits/ Gazzillion Technology to enable sustained DRAM access beyond 50 bytes/cycle

Interface subsystem Easy _I_O program
- High Performance
. Zero Latency

3

RISC-V Core RISC-V Core RISC-V Core [ Resilien'r fo new Al
Vect Vect Vect o po .
nit nit # - Unified programming

N
RISC-V Core RISC-V Core I .
Vect_or Vec’gor Vector : Al | -In- O ne
il il s ! Al IP Element

YA

ihe

20



YA

[Mpumep: Semidynamics ans Big Data & Al/ML Lo
Our vision: Fusing CPU, GPU, and NPU

Each Vector Unit : from 4 to 32 FMAC units
Each Tensor Unit : from 2 TOPSg to 2 TOPSg

Gazzillion Technology to enable sustained DRAM access beyond 50 bytes/cycle
. Easy fo program

_ﬂ_ + High Performance
3 . Zero Latency .
DGEMM on Atrevido 423 + V8

(FP64 matrix multiply)

RISC-V Core RISC-V Core

RISC-V Core

RISC-V Core

100%

Vector
Unit

Vector
Unit

Vector
Unit

Vector
Unit

FLOPS / cycle

RISC-V Core RISC-V Core RISC-V Core 12 . VeCTOI’ Uan with 8 vector cores
Vector Vector Vector
Unit Unit Unit + Peak of 16 FP64 flops/cycle
/ + 99% of peak for M >= 400

.+ 50% of peak (N)3) for M = 24

o N OO

20 40 60 80 100 200 400 600

Matrix Size MxM Cemidynamic
21



A
[Mpumep: Semidynamics ans Big Data & Al/ML Do

Our vision: Fusing CPU, GPU, and NPU

Each Vector Unit : from 4 to 32 FMAC units

Each Tensor Unit : from 2 TOPSg to 2 TOPSg
Other circuits/ Gazzillion Technology to enable sustained DRAM access beyond 50 bytes/cycle ¥

YOLO on our fused IP: 33 FPS

| . AT\/4J‘r\/ecTor Unit + Tenspr Unit (bf16): SS.QS FPS
« Real-time performance with one Tensor Unit
Unit

RISC-V Core

Vector
Unit

RISC-V Core 100%

Vector Vector 259
Unit Unit ’
50%
-
25% l
0%
onv2

conv3 corvé convd convd conv?/ conv8 conv® corvlO  convll  convl2 convl3

€emidynamic®

X

TOPS / GHz
X

P

convl o,

Convolutional layer in YOLOv3-tiny

22



YA
Tpenabl & paseutm RISC-V HardWare N

* [logsnaioTcs BHICOKONPOM3BOAUTENBHbBIE 4PA (MPOLECCOPSI 418 4ATA-LEHTPOB):

* ET-SoC-1: Esperanto’s RISC-V Supercomputer-on-a-Chip (1088 anep, 158 ResNet50 Int8 Inf/Sec/Wat)
* Thunderbird RISC-V Supercomputer Cluster-on-a-Chip (1536 anep, FP64 24 TFLOPS, 75 GFLOPS /Watt)

* Ventana Veyron, Milk-V Pioneer

* Ha 6ase apxutextypsl RISC-V paspabatsisaiotcs He Tonsko CPU, Ho 1 yckopuTtenn.

o Al: Axelera Al Metis, Andes AX25-V100 (+Andes AIRE Al Software Stack)

* Vector: EPAC-VEC VPU "Vitrivius" (256 FP64 /pernctp)
* GPU: OpenCL Compatible RISC-V GPGPU Vortex

23



YA

HPC-uHuupmatuesl e
EuroHPC Chips Roadmap v Ewronc

ACCE|erator Roadma . e e Wwith X86, e : —
= Arm,
———————————————————————————————— Power— "% !
I ittt ittt
| EPI: SGA1, SGA2, PILOT2 Pilot pilot | | Operational | | RisC-v European
L I HPC system Pilot Supercomputer

| - 2

2021 2022 2023 2024 2025 2026 2027 2028
It with European IP
17

* VicToyruk: https.//www.hipeac.net/2025/barcelona/#/program/sessions/8179/

24



Y%
[MTporHosmnpyemsbint poct uncna RISC-V-npoueccopos N

20B RISC-V SoCs, to Surpass 25% of Market

9.9%

)
=
£
>
m
"
vl
c
)
E
2
£
2}
O
o
n
o
|
)
©
c
iy
=
O
2
14

2023 2024* 2025% 2026* 2027* 2028* 2029* 2030* 2031*

* forecast
RISC-V-Enabled SoC Shipments B Units RISC-V-Enabled SoC Market Penetration 7 [

* Victounuk: https//github.com/RISCVtestbed/riscvtestbed.github.io/blob/main/assets/files/isc25/Gallo.pdf
25



[lporHos Ha 203 1 rog Ilﬁ.
Top Markets for RISC-V 2031

Consumer: 39% Computer: 33% Automotive: 31%

Data Center: 28% Industrial: 27%

B RISC-V

* Victounuk: https//github.com/RISCVtestbed/riscvtestbed.github.io/blob/main/assets/files/isc25/Gallo.pdf
26



[TposcHUM «Ba3y»

[ ToenmyLiecTBa, TPEHOB, NPOrHO3bI
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Y%
AN
K yeMy Mbl NPMBLIKING hie

Applications Computer Vision | Speech | Natural Language Autonomous Recommendations Finance
Processing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
2 VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
L @ .
Frameworks reont® e O PyTOI’Ch € ONNX

A Bce ato BbicTpo paboraer....

28



K 4emMy Mbl NpUBbIKINS

Platform

Applications Computer Vision | Speech | Natural Language Autonomous Recommendations Finance
Processing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
D VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
Frameworks reont® e O PyTOI’Ch € ONNX
U Bce aTo BbicTpo paborTaer.... Ha yuem?
Sty

YA
e

29



K 4emMy Mbl NpUBbIKINS

Applications Computer Vision | Speech Nat:ral Language Autonomous Recommendations Finance
rocessing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
odels VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
Frameworks reont® e O PyTOI’Ch &) ONNX
U Bce aTo BbicTpo paborTaer.... Ha yuem?
X86 — Server CPU - Intel,
Arm — Server GPU — NVIDIA Arm — Mobile — Apple/ { Android}

Platform

YA
e

30



K 4emMy Mbl NpUBbIKINS

Applications Computer Vision | Speech | Natural Language Autonomous Recommendations Finance
Processing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
D VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
3 .
Frameworks reont® e O PyTOI’Ch &) ONNX

U Bce 310 BbicTpo paboTtaer.... Ha yem?

[Touemy Mbl K STOMY NPMUBLIKINE

X86 — Server CPU - Intel,
Arm - Server GPU — NVIDIA

Arm — Mobile — Apple/ { Android}

Platform

B

YA
e

31



Kak BbIrSgMT HOW NPOrPAMMHBIN CTEK?

Applications Computer Vision | Speech | Natural Language Autonomous Recommendations Finance
Processing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
0qels VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
Frameworks @ e O P_yTOI’Ch € ONNX
: ap_ ONNX
Runtimes TFRT O GLOW vg_\“ RUNTIME
1 , AMDZ1 NVIDIA
Math Backend Eigen OpenBLAS xNNPACK ROC i

Early Boot, BIOS

Hypervisors “KVM oL
cOntainers W docker kubernetes
. Linux :
Operating System & fedora
Firmware >I< tianocore @ ACPI

Tools

OpenOCD

S Y

Platform

32



Kak BbIrSgMT HOW NPOrPAMMHBIN CTEK?

Applications Computer Vision | Speech | Natural Language Autonomous | Recommendations Finance
Processing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
0qels VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
Frameworks e® e O PyTOI"Ch € ONNX
. ap_ ONNX
Runtimes TFRT Oclow v%“ RUNTIME
1 , AMDZ1 NVIDIA
Math Backend Eigen OpenBLAS xNNPACK ROC i

Early Boot, BIOS

Hypervisors . &
Containers ’NKV M docker kubernetes
. Linux -
Operating System & P |
Firmware

>I< tianocore @ ACPI

Tools

Open0OCD

Platform

S Y

33



A ecnu «HQ AHEe» YTO-TO HEMPUBbLIYHOE?

Platform

Applications Computer Vision | Speech | Natural Language Autonomous Recommendations Finance
Processing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
D VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
Frameworks reont® e O PyTOI’Ch € ONNX
RISC-V — CPU /GPU/NPU - ga, oHu yxe nosensiorcs
Sty

YA
e
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A ecnu «HQ AHEe» YTO-TO HEMPUBbLIYHOE?

Applications Computer Vision | Speech | Natural Language Autonomous Recommendations Finance
Processing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
D VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
3 .
Frameworks reont® e O PyTOI’Ch &) ONNX

YA
e

1. OHo BoobLe 3anycTutcs 6e3 nepegenok?

2. N uto xe bypeT c NnpoU3BOAUTENBHOCTbIO?

RISC-V — CPU /GPU/NPU — pna, oHu yxe nossnsiorcs

B

Platform

35



' 1pOrpaMMHYIO SKOCUCTEMY MOPTUPYIOT YKE CEMHAC

Applications Computer Vision | Speech | Natural Language Autonomous Recommendations Finance
Processing Systems
Model ResNet HMM GPT SLAM Content Filter ARIMA
e VGGNet YOLO  LSTM BERT ControlNet  Gradient Boosted  Monte Carlo
L . .
Frameworks @ e O P_yTOI’Ch € ONNX

Runtimes

TFRT

al_ ONNX
v%“ RUNTIME

Math Backend

Eigen

Ociow
AMD{1

OpenBLAS XNNPACK ROCm

NVIDIA
CUDA

Hypervisors
Containers

~KVM &

kubernetes

Operating System

Firmware
Early Boot, BIOS

docker
Linux A
= ubuntu®
OpenSBI

fedora

Platform

RISC-V

Open0OCD

36



YA

Koncopumym RISE (RISC-V Sottware Ecosystem) e

N
Founding Member of RISE to Ensure RISC-V Software Readiness Poxycnpyercs Ho

aganTaumm Kino4eBoro

A R I S E creka 1O gns RISC-V,

ission RISC-V Software Ecosystem a TaKxe yCKOpeHMM
* Accelerate the development of open source software for RISC-V paspaboTkn CIO ans
* Raise the quality of RISC-V Platform software implementations RISC-V.

* Push the RISC-V Software ecosystem forward and align partners’ efforts
* Ensure RISC-V is a tier 1 platform for all tools and libraries
* Accelerate RISC-V adoption for Client and above segments

% Google  jntel samsune
<4 Qualcomw €@ RedHat

NVIDIA.

* Vlctouynuk: https://riscv.or.jp/wp-content/uploads/23-06-20-Ventana-RISC-V-Days-Tokyo.pdf

37



L . YA
RISE RISC-V Optimization Guide (N

Vendor agnostic porting and optimization guide
® Does not cover CPU specific microarchitecture
Best practices for high performance RISC-V cores
® Including assembly code examples

Zero can be folded into any instruction with a register operand. There’s no need to initialize a temporary register with 0
for the sole purpose of using that register in a subsequent instruction. The following table identifies cases where a

temporary register can be eliminated by prudent use of x0.

Do Don’t

fmv.d.x f0,x0 1i x5.,0
fmv.d.x f0,x5

amoswap.w.aqrl a0,x0,(x10) 1i x5,0
amoswap.w.aqrl x6,x5,(x10)

sb x0,0(x5) 1i x6,0
sb x6,0(x5)
bltu x0,x7,1f 1i x5,0

bltu x5,x7,1f

A RISE

https.//riscv-optimization-quide.riseproject.dev/

38


https://riscv-optimization-guide.riseproject.dev/

Y%
AN
KomnoHeHTbl 3kocncTtembl [1O ¢ RVV-ontimuaaumsamu Do

O3S
Linux
Data zlib-ng
FFmpec 10PN
% d:ivid

ﬁ simdutf

Tools

GDEL- Open)DK

Debugger

Bionic
Math OneDNN

OpenBLAS XNNPACK
yold BLIS SLEEF

Chromium Fjrefox

pixman
libyuv

89
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AN
Kak oTcnexusaTh Tekyliee COCTOSHME? N

HIEE C 2023 r.: HPC RISC-V-sopkwons @==__ ?u~ £ E4

EEEEEEEEEEE

RISC-V is tangible!

Monda Tuesday Wednesday
H ] > RISC-V&HPC > RISC-V 128 bits >
) Hackathon > EU projects poster »

> Tech.Talks > Tech.Talks  BEEEIMEIVE
METITTEDS  Postes > Posiers
T r— > RISC-VExpo > RISC-VExpo  JFIeAVASTNG

ISC e reomane INTIEITEDS T FareuEED

The HPC Event,

41



Kak oTcnexusaTh Tekyliee COCTOSHME?

Him; C 2023 r.: HPC RISC-V-popkwone @==__ ¢ L4 =2

* [lopTtnposanue creka [1O: ouepeaHocTsb, GOKYC, ONTUMUIALMM.

* CoseTbl/HOpaAbOTKM MO ONTUMMIALMAM: 4TO YAANOCH B MIAHE ONTUMU3ALMM
OCHOBHbIX BbIYMCIIUTENbHBIX MUKDOKEPHENOB, MMNAKT HA GPENMBOPKM, DEHUMAPKM

* HOBMHKM M QHOHCH NPOLECCOPOB, HEHUMAPKM.

42



Boioapbl

* RISC-V 6bicTpo paseueaetcs: Hosbie paclumpenns [SA, npoueccopsl
CEPBEPHOrO KIACCA, YCKOPUTENMU, MHTEDKOHHEKTHI.

* TlerteporeHHoctb B RISC-V peanusyercs B pamkax ogHoro
npoueccopa: AAHHbIE HE HOOO NEPECHIATh HA BHEWHME YCKOPUTENU U
BUOEOKAPTHI.

* [loptTMpoBaHue NporpaMMHOM 3KOCUCTEMBI MAET YXe ceruac,
BKITIOYAS HM3KOYPOBHEBLIE ONTUMM3ALMMN BHIYNCIUTENBHLIX SAEP.

YA
e
SIG-HPC Initiatives

. Guide and enable the community
Virtual Memory
. SV57,5V57K, SV64, SV128
Accelerators
ISA Extensions
HPC Software Stack
. Starting with HPC Libraries
HPC SW & HW ecosystem & roadmap

GO6HOBH€HM9I Ha Gitth

e HPCSIG
e Al/ML & Graphics SIG
* Vector SIG

43


https://github.com/riscv-admin
https://www.hpcuserforum.com/wp-content/uploads/2021/09/RISC-V_J.Davis-J.Leidel_Sept-2021-HPC-UF.pdf
https://github.com/riscv-admin/graphics/tree/main
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Boioapbl

* RISC-V 6bicTpo paseueaetcs: Hosbie paclumpenns [SA, npoueccopsl
CEPBEPHOrO KIACCA, YCKOPUTENMU, MHTEDKOHHEKTHI.

* TlerteporeHHoctb B RISC-V peanusyercs B pamkax ogHoro
npoueccopa: AAHHbIE HE HOOO NEPECHIATh HA BHEWHME YCKOPUTENU U
BUOEOKAPTHI.

* [loptTMpoBaHue NporpaMMHOM 3KOCUCTEMBI MAET YXe ceruac,
BKITIOYAS HM3KOYPOBHEBLIE ONTUMM3ALMMN BHIYNCIUTENBHLIX SAEP.

*  DKcnepTbl NPOrHO3MPYIOT, YTO B TeueHMe 5 net cucteMsl Ha Base
RISC-V BosrnassTt cynepkomnbiotepHbiit perTuHr Green500
M 30MMYT LeHTpanbHoe mecto B cermeHTe Al/ML.

YA
e
SIG-HPC Initiatives

. Guide and enable the community
Virtual Memory
. SV57,5V57K, SV64, SV128
Accelerators
ISA Extensions
HPC Software Stack
. Starting with HPC Libraries
HPC SW & HW ecosystem & roadmap

/(!)06HOBJ1€HM$I Ha Gitth

e HPCSIG
e Al/ML & Graphics SIG
* Vector SIG
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