CUDA with WSL2 and Ubuntu

without Docker
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B§ cupa

GPGPU(General-Purpose computing on Graphics Processing Units)
& 2 e A C X-COS$+ -sing \
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Graphic processing Heavier Graphic processing General-Purpose Computing
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B§ cupa

CUDA 2|2| GPGPU 2}0|E2{zZ|
Other GPGPU candidates

SEES
§ /A

OpenCL

OpenMP

UpenACG

Intel® Math Kernel Librar
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B§ cupa

Pytorch(E2{'d Zg|{3)= o] A= XA SLICL
Pytorch(Deep learning Framework) support these.

TORCH.BACKENDS

torch.backends controls the behavior of various backends that PyTorch supports.

These backends include:

® torch.backends.cuda

* torch.backends.cudnn

® torch.backends.mps

® torch.backends.mkl

® torch.backends.mkldnn

® torch.backends.openmp

® torch.backends.opt_einsum

® torch.backends.xeon
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2| Intelof| A FY L
AefEH7tEE SAMESLICE
We, Intel, have released a great
graphics card .
2§ A CUDA EL|7t?
So does CUDA work?

CUDAE i &7|M &Ko
Why looking for CUDA here!

CHE ... stackoverflow 0| A
oF =Lt

Anything else... Because
stackoverflow doesn't tell me
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B§ cupa

<3

Deep learning NVIDIA

CUDA

UbuCon Asia 2022 | [Your presentation title] 6



CUDA on WSL1

How to install Cuda on WSL 1 to access gpu enabled Pytorch?

Home > M Accelerated Computing B CUDA M CUDA on Windows Subsystem for Linux cuda pytorch  wsl

utilisateur2811 Dec 25

| want to use GPU-enabled Pytorch on wsl 1, thus | need to install Cuda first. However, all of the information | saw online address
< : installing Cuda on WSL 2 rather than WSL 1 (I don’t have the most recent Windows version to get WSL2).

If I can set up cuda on wsl1 should | just follow the same tutorials (Newbie here) ?

If | can’t and | install cuda on windows how can | access cuda binaries from wsl 1 (so | can utilize GPU with Pytorch on wsl 1) ?

Thank you in advance !

You can’t install cuda on WSL 1

created last reply 1 1.4k
@ Dec25 § Dec27 reply views

utilisateur2811

For any one who is interestedfYou can’t install cuda on WSLQ only on WSL 2.

Dec 27

R

4+ Reply
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5% GPU compute on WSL?2

build 20200 A{ MSE= GPU compute®f| CHSH X| ¢ S LESHL|C}.
At Build 2020 MS announced support for GPU compute on WSL2.

,-’/
Our roadmap
Windows 10 May Update 2020
» WSL 2 Available Now
Windows Insiders Fast Ring
- File Explorer Integration Available now
+ ‘wsl.exe --install’ to allow one command installations Next few months 5
- GPU Compute in WSL Next few months

Press space key to play/pause the video

A
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5% CUDA on WSL2

oA A AEOA A3kl = CUDA § X2 E SE2l0|HE X|25t= wDDM 2 &

WDDM supporting CUDA user mode driver running inside Linux Geust

Linux
libcuda
libv;l:«u:u:unii
| fd“{dg User mode
1 Kernel mode

- Windows
GPU Kernel mode
dxgkrnl == 70 IKM"I;} Kernel mode
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CUDA on WSL2

¥ TensorFlow

PYTHRCH

@xnet

OTHER LINUX Al FRAMEWORKS & APPS

NVIDIA CUDA

WSL2 ENVIRONMENT ‘ .L
[LINUX KERNEL) A
GPU PARAVIRTUALIZATION

NVIDIA WINDOWS DRIVER

WINDOWS KERNEL

SOFTWARE
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aﬁ Setting deep learning env on wsl2 (windows 10)

upgrade to Windows

libdxcore

10 build number 20150 \ “
Enable WSL2
Install Ubuntu on WSL
Install Nvidia Driver
on windows 10

Install Docker on WSL
Install Nvidia container ubuntu WSL kernel
toolkit

Nvidia docker runtime
Cuda compute test

Nvidia docker runtime

Start running deep- Windows kernel
learning app container
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5% Setting deep learning env on wsl2 (windows 11)

. | .
Container 1, Container

|

|

' ¥ app

Enable WSL2 ' I .

: r Libcuda
]

|

1

Install Ubuntu on WSL
T Install Nvidia Driver

——————————— on windows 11

: ubuntu WSL kernel
I I

windows kernel

Nvidia docker runtime :

UbuCon Asia 2022 | [Your presentation title] 12




=

aﬁ Setting deep learning env on wsl2 (windows 11)

Enable WSL2

Install Ubuntu on WSL app

Libcuda

Install Nvidia Driver
on windows 11

Cuda test

Install Nvidia cuda
toolkit

ubuntu WSL kernel

Start running Windows kernel
deep-learning app

/ N/ \/
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aﬁ Deep learning on WSL2

GPUAR & 23 E = ULt?
The reason | get started cuda in wsl can i borrow your gpu resources?

Al OHf ]H OIB X Q= A A HXIC| 3] ‘b2 ot 28 Lt =2l

2t 12| | H|H | Image Super-Resolution | PSNR It's possible, but my OS is windows.
@ A2 :1,000 2t

(© 2022.08.29 ~ 2022.10.10 09:59

22| El 40| ubuntuttA T 2EtsSHY|
25318 oz

— —

My team env is ubuntu, so that's difficult

A7t ZH OF, wsl20| A cuda &|&OF
What's the problem, cuda is working in wsl2
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ﬁ Deep learning on WSL2

Install ubuntu

¢ | try again
details

B Wicrosoft store ubuntu a ‘ 5. B e
@ B ==
N “ubuntu” ==y o~ o
= € » v A > ROE , Z23y v G
E (=e=4) @ Ag
= HO= = i z
- P Z21d 9 [E Windows 7|5 - [m] X
A2m g ot ;
——— Windows 7|5 7{7|/117| o
SEYO o 22| 7158 MESIE T ST SOIEHE NSI1 715 AESH| EoBE
i EQITO| M E FHASHUAIS BOIHO0| 2 MUTBSE HAUT AL
o ZEIY £ 8 7150 LFU0| AEED U= AU
MNEX} A =
H&x A% 5 @7 NET Framework 3.5(NET 20 % 3.0 28)
=2 9 e g% @ @7 .NET Framework 4.8 Advanced Services
Install a complete Ubuntu terminal environment in minutes with Windows AA 9 27} (J™ Active Directory LDS(Lightweight Directory Services)
Subsystem for Linux (WSL). Develop cross-platform applications, improve i @ (12 Hyper-v
your data science or web development workflows and manage IT... MM = ype . .
[ B Linux2 Windows 51| A|2%E
(J™2 Microsoft Defender Application Guard
B~ Microsoft POFZ Q14§
(J° Microsoft XPS Document Writer
@ (J7 MsMQ(Microsoft Message Queue) Server
@ (J72 MultiPoint Connector
@m (070 NFS& Ad|2
=9 =
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/1<- .
ﬁ Deep learning on WSL2

Install ubuntu

Ubuntu 22.04.1LTS x + |~

Installing
Ws1lRegist stribution failed
Error: € 01bc WSL 27 ?? 7?7 77 7 ??7? https://aka.ms/wsl2kernel?

Press any key to continue...

Linux #'2 HC|O|E 1{7|X| Ct2 2

= ge=csyc,

& CHRZESHM| 2. ALE
E PowerShell2 €11

H| B 0] Windows H & 0 A
“T-JJ‘HOF & 5= ASUCL find

systeminfo | find "System Type™

£ AIAE 29" EXEE HEs)

M Windows Subsystem for Linux Update Setup = X

Welcome to the Windows Subsystem for Linux
Update Setup Wizard

The Setup Wizard will install Windows Subsystem for Linux
Update on your computer. Click Next to continue or Cancel
to exit the Setup Wizard.
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/1<- .
ﬁ Deep learning on WSL2

Install ubuntu

w
< v 4o [@> Ao, ER13 v O
B Windows 7|5 = a x
HOE E
. & Ubuntu22.04.1LTS x +
Windows ?|& #{7|/117| L = .
A= 2 29
HEY3 2 OIE 7= & ArEot2iD ST BOISE N5l 7|58 ARSI PO E > .
o DO HAF HATUAL HOIBO0| H2 AAFO2 HYT B t L e s not to matc ~ Windov
SIEYO ¢ 28| = 1T 7&0 YFT0| AFREID QE HYLICH For more information visi
_ s Enter UM userna
+ 2213 5 @ NET Framework 3.5(NET 2.0 @ 3.0 23 et et
ANEX HE @ @ .NET Framework 4.8 Advanced Services
oF o1 7HQl B [J7 Active Directory LDS(Lightweight Directory Services)
T RHe 2%
NA 227 =8 LRl -
= B Linux® Windows 3t A|AH
24 [J™2 Microsoft Defender Application Guard
B~ Microsoft PDFE C14§
(7= Microsoft XPS Document Writer
[0 mMSMQMicrosoft Message Queue) Server
@ [(J72 MultiPoint Connector
@ (00 NFSE MH|A
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mE I sudo apt install net-tool
ﬁﬁ Deep learning on WSL2 Pudo vt dretal rettoote

Setup remote SSH

lsudo apt install update
sudo apt install openssh-server
sudo vi /etc/ssh/sshd_config

sudo service ssh ——full-restart

Install and setup ssh server Port-forwarding windows to wsl
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/l<- .
aﬁ Deep learning on WSL2

Install cuda toolkit

Home

Select Target Platform

Click on the green buttons that describe your target platform. Only supported platforms will be shown. By downloading and using the software, you agree to fully comply with the

terms and conditions of the CUDA EULA. Ubuntu /WSI_ubuntu
= 30 O HE 2= AX|5{of L7ta?
Operating System o [ Which options of version should | install?

Architecture x86_b4 ppcéile aarché4-jetson

Distribution
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/l< .
ﬁ Deep learning on WSL2

_ At wsl H{ & OFL| O = 7HS & L Tt
Install cuda toolkit Actually, it is possible even if not a wsl vervion.

Distribution Cent0S KylinOS OpenSUSE RHEL SLES WSL-Ubuntu
Version 18.04 20.04
Installer Type deb [local) deb [network] runfile (local)

Download Installer for Linux Ubuntu 22.04 xB6_64

The base installer is available for download below.

>Base Installer

Installation Instructions:

$ wget https://developer.download.nvidia.com/compute/cuda/repos/ubuntu2204/x86_64/cuda-ubuntu2204.pin

$ sudo mv cuda-ubuntu22@4.pin /etc/apt/preferences.d/cuda-repository-pin-60@

$ wget https://developer.download.nvidia.com/compute/cuda/11.8.0/local_installers/cuda-repo-ubuntu2204-11-8-local_11.8.0-520.61.085-1_
amd64.deb

$ sudo dpkg -i cuda-repo-ubuntu2204-11-8-local_11.8.0-520.61.05-1_amd64.deb

$ sudo cp /var/cuda-repo-ubuntu2204-11-8-local/cuda—k-keyring.gpg /usr/share/keyrings/

$ sudo apt-get update

$ sudo apt-get -y install cuda
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=~
ﬁ Deep learning on WSL2

Install cuda toolkit

:~%$ nvidia-smi
Sun Nov 20 16:32:06 2022

Persistence-M| Bus-Id
Temp Perf Pwr:Usage/Cap| Compute M.

NVIDIA TITAN V
P2 32w / 256w

Processes:
GPU GI GPU Memory

sudo apt install nvidia-utils-
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ﬁ Deep learning on WSL2

Setup anaconda environment

lsudo apt install libgll-mesa—-glx libegll-mesa libxrandr2 libxrandr2 libxssl
libxcursorl libxcompositel libasound2 libxi6 libxtst6

wget https://repo.anaconda.com/archive/Anaconda3-2022.10-Linux—x86_64.sh

. /Anaconda3-2022,10-Linux-x86_64.sh

Welcome to Anaconda3 2822.16

In order to continue the installation process, please iew the licens
agreement.
Please, press ENTER to continue

Copyright 2015-

All rights reserved under the 3-clause BSD License:

This End User License Agreement (the "Agreement") is a legal agreement between you and Anaconda, Inc. ("Anaconda") and g
overns your use of Anaconda Distribution (which was formerly known as Anaconda Individual Edition)

Subject to the terms of this Agreement, Anaconda hereby grants you a non-exclusive, non-transferable license to:

Install and use the Anaconda Distribution (which was formerly known as Anaconda Individual Edition),

Modify and create derivati works of sample source code delivered in Anaconda Distribution from Anaconda's reposito
ry, and;

Redistribute code files in source (if provided to you by Anaconda as source) and binary forms, with or hout modif
ication subject to the requirements set forth below, and;
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=~
ﬁ Deep learning on WSL2

Setup anaconda environment (with setting cuda toolkit)

conda create -n diffusion_env =3.10 conda
conda activate diffusion_env
conda install pytorch torchvision torchaudio pytorch-cuda=11.7 -c pytorch -c nvidia

added / updated specs: (diffusion_env) geoff@KimDH_Works:~$ python
- pytorch Python 3.10.8 (main, Nov 4 2022, 13:48:29) [GCC 11.2.0]

torch-cuda=11.7 . . .
= :ﬁmhmdio ype "help", "copyright", "credits" or "license" for more

- torchvision >> import torch
{ >> torch.cuda.is_available()

The following packages will be downloaded: True

22>

package | build

|

cuda-11.7.1 | nvidia
cuda-cccl-11.7.91 | nvidia
cuda-command-line-tools-11.7. KB nvidia
cuda-compiler-11.7.1 | nvidia
cuda-cudart-11.7.99 | nvidia
cuda-cudart-dev-11.7.99 | nvidia
cuda-cuobjdump-11.7.91 | nvidia
cuda-cupti-11.7.101 | nvidia
cuda-cuxxfilt-11.7.91 | nvidia
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Deep learning on WSL2

TEST : Train model using cuda

>>> class NeuralNetwork(nn.Module): _
def __init__(self): >>> EpOChS-— 20
super().__init__() >>> for t in range(epochs):
self.flatten = nn.Flatten() e print(f”Epoch {t+1}\n
self.linear_relu_stack = nn.Sequential( e train(train_dataloader, model, loss_fn, optimizer)

nn.Linear(28%28, 512),
. ReLU0). test(test_dataloader, model, loss_fn)

nn.Linear(512, 512),
nn.ReLu(),
nn.Linear(512, 18)
)
forward(self, x):
x = self.flatten(x)
logits = self.linear_relu_stack(x)
return logits

.302u85 0/60000]
.294812 [ 6u00/60000]
.269913 [12800/60000]
.275u81 [19200/660000]
.257059 [256600/660000]
.227393 [32000/60000]
.237715 [38u00/60000]
(flatten): Flatten(start_dim=1, end_dim=-1) .197939 [uu800/60000]
(linear_relu_stack): Sequential( .199718 [512600/60000]
(8): Linear(in_features=784, out_features=512, bias=True) 1 2.1775u8 [57600/6000@]
(1): ReLU() Test Error:
(2): Linear(in_features=512, out_features=512, bias=True)
(3): ReLUQ) Accuracy: 40.6%, Avg loss: 2.165788
(4): Linear(in_features=512, out_features=16, bias=True)
) Epoch 2
)
>>> loss_fn = nn.CrossEntropyLoss()
>>> optimizer = torch.optim.SGD(model.parameters(), lr=l1e-3)

>>> model = NeuralNetwork().to(device)
>>> print(model)
NeuralNetwork(

NNNNNNNNN
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/l<- .
ﬁ Deep learning on WSL2

TEST : Train model using cuda

S Y B[R — [m] X
gF SHO) 27wV

ZEH~ HE EIE ANREEIT MER HEHE MHA

;“E’IR 2.0 Kb
¥ GPU NVIDIA TITAN V
O o|g4

56% o
VMuware Network .. & v Copy .

~ 3D
S 0R OKbps
O oGy
VMware Network ..
0%

S 0 R 0Kbps

~ Video Encode ~ Video Decode 0%

O g%
vEthernet (Default
S 0RO Kbps

O ooy
vEthernet (WsL) TE GPU HES AEZ 12068
S OR OKbps

O GPU O
NVIDIA TITAM W
fEn b 25 GPU KR A2Y 63.8G8

O GPU1
NVIDIA RTX AB0OO
823% (59 °C)

A pHED) | ®) s 2 27
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éﬁ Deep learning on WSL2

Demo : Stable diffusion web ui on WSL2
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https://15c2b3e56e4fb127.gradio.app/

aﬁ Conclusion - O| 2t S}H =Lt
Do try thisin thls case

o Ol windows ZFHO| T deiHIEE L1 H2 BF
If you want to borrow a graphics card from a friend's Windows computer
e WindowsE A2SIHA SA|0| ubuntuBtE A HEld IEE E2| D N2 ER
if you want to run deep learning code in the ubuntu while using Windows
o QIE{HIO|N ZCt M= B BETHubuntuO| M B = =0 RHFEESH| HES I
My deep learning code get on the Internet runs only on ubuntu, but it is annoying to reboot
o FItMEADLZ Horsts B
If someone threatens with a knife you to run deep learning on wsl
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aﬁ Conclusion — 21 TtSHH SEX|OF2}
Don't try this if you can

Why?

e Host ubuntu?| cuda A+ &1t AO| 7t F == RULCE
It may be different from Host ubuntu's cuda experience.

e Modelinference server= Z&9CIH port-forwardingO| Z 0 X|= & X0
Chb|SHOF & =& RUCH.
If you use it as a model inference server, you may need to prepare for a problem
where port-forwarding is disconnected.

e windows Z 0| A grachic 2 ¥ &0| & 4% 0| 7| X[ 2ot ZAf| 7 ghdigh = QUL
Unexpected problems can occur when grachic work is done on the windows side.
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EE Thank you!




