Docker &Rit5 GPU ¥
(Windows/Ubuntu)

1. 3EIEBAY

e £ Windows (WSL2 + Docker Desktop) 5 Ubuntu IFiEIRETER Docker £ 518
E,

e T%k: B NVIDIAGPU B28%#F ( docker run --gpus all ... ),

o Oi%k: EEEERRGINR, ESHIERRE.

e Ti%. ECE buildx + QEMU, ZHZEMMEIFIR,

2. SEIRER

2.1 Windows iis (WSL2 + Docker Desktop)

o IHER: Windows 10/11 (EiY 22H2+); EFFE CPU E#ifk; WSL2; Docker
Desktop (WSL2 f5if) o

e GPUEX (F3%): NVIDIA Bk + 25 WSL B9 NVIDIA Windows IXzh (FHF A8
--gpus all ),

o WKEX: AIiAIE] Docker Hub/3R&IR (BiigP BECEIRBINE)

2.2 Ubuntu iy (fiZds%23E)

o IHFER: Ubuntu 20. 04/22 04; A& sudo MNPE; AEXK (apt/curl)s

e GPUEXR (Aik): ELErIAM NVIDIARES (BEN/RZAN nvidia-smi AJIEE
iB17) o

o WA FIZRZE N/1BLRFE Y Docker BEE ( /etc/docker/daemon.json ) HEJEEER
Docker iR,
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3. SESthht

BIFEER: [LZEHER]\RflySimAPIs\2.RflySimUsage\0.ApiExps\e11_docker
AR

e dockerInstall.sh : % Docker B/ I/RZR % Docker CE (& buildx/compose 1
) o

e dockerAcc.sh : EANERNFE SR ( /etc/docker/daemon.json ), HEIXER/I
Eo

® dockerGPU.sh : &%= NVIDIA Container Toolkit. QEMU/binfmt, FISiE
--gpus all , €l buildx builder,

4, FEATHD K

4.1 Windows: T&3E WSL2

SEWMTHIFETTRRWSL2 RE:
/1.RflySimIntro/2.AdvExps/e13.WinWSL2-GPU/Readme.pdf

4.2 Windows: ®#&EHAE Docker Desktop
(WSL2 [5if)

1. %% Docker Desktop (EAZRER),
2. 7 Docker Desktop i& & HHIA:

® General . 4Ji%t Use the WSL 2 based engine
e Resources -> WSL integration : XHREY Ubuntu &Z1ThRA)%E

Enable integration
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.
../../../1.RflySimIntro/2.AdvExps/e13.WinWSL2-GPU/Readme.pdf

Q search (ak] @ AN o & i

Settings  Give feedback @3 x
Q Search settings Resources
Advanced File sharing Proxies Network WSL integration

=% General —

|E Resources Configure which WSL 2 distros you want to access Docker from.

@ Docker Engine Enable integration with my default WSL distro

ﬂ Builders Enable integration with additional distros:

B a @ Ubuntu22.04

Kubernetes @ WinWsL2-GPU

(% software updates

Refetch distros
E:} Extensions
00 Beta features
| Apply & restart

&  Engine runnin, g I RAM 3.54 GB CPU 0.88% Disk: 34.51 GB used (limit 1006.85 GB) > v4.54.0

3. £ WSLARI&IE Docker:
W WinWSL2.bat, EFTANKIGRRITIOTGRS

docker version
docker run --rm hello-world

1
2

1 4.3 Windows: GPU Z3FI8iF (F]i%)

AIE: REEZHF WSL B NVIDIA Windows R HEZ RS

£ WSL (Ubuntu) ##47 (AI3%FER ubuntu22.04 24 ubuntu20.04 ):

1 ‘ docker run --rm --gpus all nvidia/cuda:12.6.0-base-ubuntu22.04 nvidia-smi

BIERERERT GPU B A,

WAEA: Windows FAREINIE WSL RBEBEIRZREE Linux it Docker Engine (B#&®5
Docker Desktop #%),

! 4.4 Windows: ECEERHRGINE (Aik,
Docker Desktop)

FTFF Docker Desktop: Settings -> Docker Engine , 7£ JSON Al
registry-mirrors (Rfjl) /& Apply & Restart :
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WinWSL2.bat

{

"registry-mirrors": [
"https://docker.m.daocloud.io",
"https://mirror.iscas.ac.cn",
"https://ccr.ccs.tencentyun.com",
"https://hub-mirror.c.163.com"

] ’
"dns": ["8.8.8.8", "1.1.1.1"]

4.5 Ubuntu: fERZs%3<E Docker
1. HEAKBER:
cd .../ell docker
2. PITREMZA:
bash dockerInstall.sh
3. KRR RERERELE (1T newgrp docker ) FINIE:
docker run --rm hello-world

EIZARE LI

permission denied while trying to connect to the Docker daemon socket ,

BERE docker ANREREIFNIIEEN. EFRIREBIHEIE,

4.6 Ubuntu: ECEEMRHFEIME (B]i%)

HIT!

bash dockerAcc.sh

IR =EZDHEE /etc/docker/daemon.json s 5N registry-mirrors /DNS, FH =ik
&3 Docker, &xfEA hello-world I@iif,
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4.7 Ubuntu: GPU 3§F + buildx Z%249 (H]i%)

FIE: RACLEATA NVIDIAIKE) ( nvidia-smi IEEHEH)
HIT:
bash dockerGPU.sh

AR =%%E nvidia-container-toolkit . QEMU/binfmt, 3 H CUDA R&HIT
nvidia-smi Z&3F, FETEIE buildx builder: multiarch-builder o

IOUE (F]3%E)

docker run --rm --gpus all nvidia/cuda:12.6.0-base-ubuntu22.04 nvidia-smi
docker buildx 1s

5. XEHMIRS

e Docker Desktop vs. Docker Engine: Windows 7= Docker Desktop (WSL2 /5
i) —i2t daemon; Ubuntu B4 EELREE docker-ce o

e docker AAMPRE: SMMN docker AGHEMER/MHALLE, 78R sudo 4]
/var/run/docker.sock o

e NVIDIAGPU &28: ZSEBENERIEEIEHF; Ubuntu MBEERE
nvidia-container-toolkit ; Windows fll#&#i Docker Desktop + WSL GPU,

e (RRMER: Ubuntu i@ /etc/docker/daemon.json ACE registry-mirrors ;
Docker Desktop 7£H Engine BeEHI&E,

T RAR

7748 Docker Z 5249128

Docker ZZ2¥9¥9%8 (Multi-Architecture Builds) A IFE7EE— Dockerfile FIERM £, 7
% CPU 28# (30 x86_64/amd64 F1 ARM64/aarch64) BIEFZAHI Docker &, X4
SEBEFAFES, FIM Windows/WSL2 (B x86) EHMEER, AEILEE
NVIDIA Jetson Orin NX (ARM64 Z213) FEERARNIGE L, MEREBEMSEE LEHRWE,

WEIL S RER A EFA Docker Buildx (BuildKit B9 B) REMR R 4wiF, R/ BIEN

18], Z#FBEIE CI/CD, HMFRFEEFRZEM LR ZHFIFRSE. 3T CUDA GPU IE
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MM EE, XEREEIIUBMEEE ARM64 157E CUDA EMRE, HIZTE Jetson Lis
T T EIMRIZo

IR OIS

Al ENE . —NMREIRE I UZIFZ TS, AFHEEY Docker = BaniZFIERNT
1%,

E: 7£ x86 A LFEA QEMU 1= ARM64 132, B RIEXRFRBIRN Jetson LRIF
ABUERH (40 OpenCV with CUDA),

CUDA &#F: 445 NVIDIABY LAT (Linux for Tegra) EARHERR, HF GPU IIETE
Jetson 48T 1%,

BRYE: MENEITREER (TR, BRLERMFEMML (W TensorRT AR
) MBEEEMEE LENIT.

RITE 1

T aRT, WERAHEUTENX:

Docker hR#s: Docker 19.03 5= (EFHIAR, 127.x) XF WSL2, {EFA
Docker Desktop H /&M WSL2 f5if.

FEHEH: x86_64 (amd64), LIHEZ] ARM64,
QEMU Xz#F: FATIEIMEMZEM, 7F Linux/WSL2 £, &% gemu-user-static #
binfmt-support :

sudo apt update
sudo apt install gemu-user-static binfmt-support

Docker Desktop (Windows/macOS) BERE QEMU,

NVIDIAYSRE: XIF Jetson B4R, HIRENAE NVIDIAKE (RIiE, BHEBFNH).
B5 Jetson FE JetPack SDK &% (e.g., JetPack 6.0+ for CUDA 12.2),

SCISTHEE . 7E3ThRk Docker FREMAEA; IHBAREETE /etc/docker/daemon.json FRFRN
"experimental": true 383 Docker,

RIEMiTE Docker Buildx

Docker Buildx & Docker CLI B9&%, BFSEEE, INRKRETE:

LEERE:

docker buildx version

NRKIE, T
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e Linux/WSL2:

docker buildx install

e Docker Desktop: BRE, TERIINPE,
2. gliE19322¢ (Builder):
Buildx /8 “M9iEs8” REBMZEIMG, ZRZTSMEDL

docker buildx create --name multiarch-builder --driver docker-container --use
docker buildx inspect --bootstrap

e _.driver docker-container : fERBAEKME, #F QEMU,
® --bootstrap : BoiiEIHEM QEMU LASZHF ARM64 FHZRH,
9N QEMU RiEM, 1B1T:

docker run --rm --privileged multiarch/gemu-user-static --reset -p yes

3. B&5IE:

docker buildx 1s

BN1ZEE] multiarch-builder XFFZPFE, W linux/amd64, linux/armé4 .

MEZRMRERND R

1. /% Dockerfile:
ERZMEEME (Multi-Stage Builds) R, 3t Jetson Orin NX #9 CUDA {1
Bi%, ET NVIDIA LAT 5% (ARM64 FA)o
5 Dockerfile (RIZIEBIRIEEHBIER) !
# B—MNER | WELH (XEFRHT)
FROM --platform=linux/arm64 nvcr.io/nvidia/14t-base:r36.2.0 AS builder
RUN apt-get update && apt-get install -y \

cuda-toolkit-12-2 \
libopencv-dev \

5

(&7

python3-pip
RUN pip3 install torch torchvision # M Jetson HE wheel, HIREE
COPY . /app
WORKDIR /app
RUN nvcc -0 my cuda app main.cu # ZmiFEH9 CUDA A3
# WMEMRERL, HNEELSE, 0 cmake for custom libs

# BZMER ETRERE (R/IVE)

FROM --platform=linux/armé64 nvcr.io/nvidia/l4t-base:r36.2.0
COPY --from=builder /app /app

WORKDIR /app

CMD ["./my cuda_app"]
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e - ._platform=linux/arm64 . FETE BEIRZEH,
o {EMA NVIDIABSREGERE (nvcrio) LASREXF4RIEAY ARM64 CUDA 2#%,

e ¥iF PyTorch & ML #£%2, M NVIDIA % ARM64 wheel (%0
torch-2.3.0-cp310-cp310-linux_aarch64.whl ) FH7E Dockerfile A&,

2. B EG:
8% Dockerfile WE RHE1T:

docker buildx build --platform linux/arm64 -t yourusername/my-vision-app:arm64
--push .

® __platform linux/arm64 : 35T ARM64 193 (M x86 ENRXRIF),
-t SRR

--push : EIEHIXZE Docker Hub (&% docker login )o
MFZEE (amd64 Fl arm64) :

docker buildx build --platform linux/amd64,linux/arm64 -t yourusername/my-
vision-app:multi --push .

BB SRWAREFE (manifest),
3. AR (RT5%) -
o WNEARHIX, FA --load MHFERIAM ((NRFH):

docker buildx build --platform linux/arm64 -t my-vision-app:arm64 --load .

e Mif: docker run --gpus all my-vision-app:armé64 ({E7E x86 FA Liz1T
ARM64 $3&%FE QEMU, =18).

4. 1£ Jetson Orin NX EZpE:
o 7f Jetson &% Docker # NVIDIA Container Toolkit (&% JetPack X#4),
o H[EVSEf%::. docker pull yourusername/my-vision-app:armé4 o

® j&1T. docker run --gpus all --network host my-vision-app:armé4 .

e ffafr Jetson B9 CUDA hZsPLEC Dockerfile Y (e.g., 12.2),

B (3B 3 Wl jn)en

o EfF(RIL: EFA --cache-to=type=inline RMREXETF, HIMBEE (U registry)
PUINREEWE,

o BL:. BRTE Dockerfile HEERIZEIE; {FHA Buildx BY secrets 2%,

o 1HgEE: RXXHMIE ARM64 BY, QEMU IRIUATEEIE; MFAEIEB, EETE ARM64 4
(N5 — Jetson) M, =KfEA CI/CD (40 GitHub Actions with ARM runners) o

o ERERIR:
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http://nvcr.io/

o "exec /bin/sh: exec format error": ZRHgARILEZ; AR --platform IE,

o QEMU KRI{E: & docker buildx inspect E&FIH arm64,

o CUDARRZA: (EH Jetson FFEHEME; Mk nvidia-smi TR,
o ¥'B: XITF CI/CD, SEMEI GitHub Actions:

jobs:
build:
runs-on: ubuntu-latest
steps:
- uses: actions/checkout@v4
- uses: docker/setup-gemu-action@v3
- uses: docker/setup-buildx-action@v3

- run: docker buildx build --platform linux/arm64 --push -t ${{
secrets.DOCKER USERNAME }}/my-app:armé4 .

b ZE T M WSL2 Docker E| Jetson RY%1E, HAREH CUDA GPU IEMTEEE (40
5/ OpenCV & TensorRT) BXIE1T. MRFERFEENTGI, ©%F NVIDIA Developer
1BIREE Docker X1,

6. AN

1. Docker Desktop + WSL2: https://docs.docker.com/desktop/wsl/

2. Docker Engine &% (Ubuntu): https://docs.docker.com/engine/install/ubuntu/

3. NVIDIA Container Toolkit:
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/latest/

4. CUDA on WSL (NVIDIA) :
https://docs.nvidia.com/cuda/wsl-user-guide/index.html

7. B W n)H

Q1l: 11T docker run ... &R
Permission denied |

Cannot connect to the Docker daemon ?

Al:

e Ubuntu: i\ Docker lRZE/E5N ( sudo systemctl start docker ), FHEREM
N docker AEEHEFRARIHEFEN.
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https://docs.docker.com/desktop/wsl/
https://docs.docker.com/engine/install/ubuntu/
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/latest/
https://docs.nvidia.com/cuda/wsl-user-guide/index.html

e Windows (Docker Desktop): ik Docker Desktop IE7EizTT, BEFE WSL
integration,

Q2: hIEVRIRIRIE. ZEFEEH?

A2:

e Ubuntu: $11T bash dockerAcc.sh ECEEMRNFENNR,

e Windows: 7 Docker Desktop B9 Settings -> Docker Engine HEZE
registry-mirrors HERB,

Q3: i&1T docker run --gpus all ... IR:E
could not select device driver "nvidia" ?

A3:

e Windows: EE#T NVIDIA Windows 3Kz (323%F WSL) 5 Docker Desktop, #iiA GPU
RE7E WSL IFEFRIE E A,

e Ubuntu: #IA NVIDIAIREhRIH, H#4T bash dockerGPU.sh Zik
nvidia-container-toolkit , WEESZ Docker lREZEE A,
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