k3sHE

H22k3s

k3s B—MEERH Kubernetes XK1ThR, THIU&ITE. MHNEZRHTTSEMRL. THEANET. HRZR. TEVEHYE
MR E R A TR EMIRIT.

k3s BLATHERINEE:

FTELR A BN

ERET sqlite3 WRERFHEEHFENRINFENG . ENRER etcd3. MySQL 1 PostgreSQL {EA7FENLH]o
HEARBPNEDEFT, BIZEHEFLERSERE TLS MEH,

RINBERATRREN, NREEBINEESENIIME,

ANINT 1B {ETHAESR KR batteries-included THEE, #l4N: AMFMEREIER, RS MEFIIESE, Helm controller 1 Traefik Ingress
controller,

FE Kubernetes control-plane A#MRIEEET SRR N ZHGIXXEFHEDR, # k3s EFEMIEEEFEIEB REANES 2
EERHIRIERIBES .

BAREERR T IMNMEEME, k3s (XEE kernel 1 cgroup E&H, k3s EEHEERRMIIEIE:

e containerd

e Flannel

e CoreDNS

e CNI

o EFHELAER (iptables. socat %)

e Ingress controller (Traefik)

o MARARS EIYEER (service load balancer)

o IRARNMLERIEIEHIER (network policy controller)
ZIRK8s RAITHRA

AP IRRES

SRR

k3s ERTUTZSR:
e N%itE-Edge
o WIEXM-loT
e CI
e Development

e ARM
e fix A\ K8s

At Fk3s
k3s JLFAIUBE(E k8s MATE LIE, ERR— M ERERMIIRA,
FHEEA etcd3. MySQL 1 PostgreSQL 1E AN,

50MBEGZi#fAIE, 500MBEEAEHEE.

Recommend

KBTI



[FEIf X 3$x86 64, Arm64, Amd6e4, Arm

XFARBAEE M UEKSsHEEK3s AEEE R RKMLHEFEE

EHIEN
ﬂ“‘“ Rancher  SCA%rhiy  3KEN PDF X#Y s TEEM  BXtlE  RSER BARS
SRS v
=] \

K3s's I |a) &%
BRI v

BN SN EPEF, SELESHEFEEEHM%T K3s HEE,
4% v

M K3s BB ESE k8s?
Helm v

. | K3s NFAURE k8s ATETIE, ERR—NBERBANIE. [HXESHMER, S NEE0HME,

elim
BTN .
o ik?

I NI A B 2/ Ingress & Traefik?

Ul v HEF —-disable traefik B K3s server, AEEE{REEM ingress,

k3stEXTk8sHIRETEEL

1. AEMstoragedXs WELocal Path Provider,
2. k3sAHITXHEE T Kubernetes control-plane 4, 4 API server, controller-manager, 1 scheduler,

3. WEKcloud provider (ABE=ER) HALES FR)EEMMERESF. ER Kubernetes R ARG ARERZEO, BT
Kubernetes B/ EEMFIASRSHRHENTR, XEFREEBEERLNZER. AEHNERS. BEQW IP. FHEERS%,

4. IRRIAPI, k3sAEIFEMEINZBNAIphalhfEsiE I THIThEE, REMAPIEMEBRIBEIT FIivESRE Y F,
5. FEzbBIfeature

6. BEIFT A LEiTikubelet. kubeproxyfIflannelRIEHIZEE K — P HIE, BINERT, k3s KL flannel fE28 CNI iBfT, f#
B VXLAN EABNEio

7. BRT etcd Z4h, 5l SQlite fEAREMEIRFE: FEK3sHARIIT SQLitefEN R EMEIRTENE, MM AetcdiZ2 it T —MNREERMN
BRAR, ZAERMUEATRIUNANE, mAEXEEL TIRE,

8. {EHcontainerd{&Docker{E AEiTIMIRES512: B Hcontainderd&i#tDocker, k3sgelS BRI GASE, MR
libnetwork, swarm. DockerZEIRehiEFFIEMIGEHZEINEE, RAIERDocker, HZi#contained@E AL, Containerdn]
NEEBEIHZARNERKIsE, DockerMlFRAE, Containerd G AR/, DockerASHEEIINGLEL, FRLLLEHKSsTEARE

=,
k8s k3s
BIERSG KEHMA Linux R4 Z#Fwindows REZHEHIMK Linux &G RAXFwindows
A EBITIT X Hdocker KX @
_ 2X
REEITRXE i M
AEEITR X Fcontainerd X 8hi\Zescontainerd
MX
[
Ingress controller X B\ 228 traefik
SQLite
- .
BRIABIE Rk etcd F#Fmysqglfletcd

Recommend

KIS



GPU é%

K3

T #¥flannel canal calico A& BEEXCNI

% . ico L E X
L& S #flannel canal calico BB E X CNI ERi\ 23S fannel
FrERhRAS 2 (E R =g dmbri I pea =l
k3sET1 R
k3s Server k3s Agent
=== '; - '\'
e J Process J- ---------- . bt d Process J- ---------- -
R I b TTTTEmems [
: I 1 I
| API Tunnel __:_ | _ _:_ Tunnel Kube :
: SQLite +—@ server Proxy + l : [ ] Proxy Proxy +—® Flannel |
| ol I
! i 1 I
! I 1 I
! I | I
! I | 1
: I : I
| Scheduler Controller : | Kubelet :
| Manager | | |
! I [ I
e o 1 (. } _______________ 1
containerd
| Pod —  Pod ~—  Pod |
| I — — —_

ZRINERL T, k3s BB master T atbERNES worker A, RAEER, FAIUEEN] EBEIT/E
i AR AEEmasteriEE I LUBE RTINS EINSTALL_k3s_EXEC="--node-taint k3s-controlplane=true:NoExecute"
AR EBITES

# kubectl label node ubuntu node-role.kubernetes.io/master-

# kubectl label node ubuntu node-role.kubernetes.io/master=""

Zdocker

it
i

Recommend

KIBFRERAF




# wget https://download.docker.com/linux/static/stable/x86_64/docker-20.10.2.tgz
cd /data1/k3s/airgap

ar -xvf docker-20.10.2.tgz

cp -f docker/* /usr/bin/

cat >/etc/systemd/system/docker.service <<EOF
[Unit]

Description=Docker Application Container Engine
Documentation=https://docs.docker.com
After=network-online.target firewalld.service
\Wants=network-online.target

ExecStart=/usr/bin/dockerd
ExecReload=/bin/kill -s HUP \$MAINPID
LimitNOF ILE=infinity
LimitNPROC=infinity
LimitCORE=infinity
#tasksMax=infinity
TimeoutStartSec=0
Delegate=yes
KillMode=process
Restart=on-failure
StartLimitBurst=3
StartLimitinterval=60s

[Install]
WantedBy=multi-user.target
EOF

systemctl daemon-reload

systemctl restart docker

systemctl status docker

systemctl enable docker.service

systemctl status docker.service --no-pager

ZHaptikifigee Nvidia-docker2 cmake




cat <<-EOF > /etc/apt/sources.list
deb [trusted=yes] file:///var/ debs/
EOF

mkdir -p /var/debs

cp *.deb /var/debs/

ouch /var/debs/Packages.gz

cd /var/debs

apt-ftparchive packages /var/debs > /var/debs/Packages
apt-get update

# X—H RN E R _EEEEAER

# apt install /var/debs/*deb -y

cp *.deb /var/debs/

echo Y| apt install /var/debs/*.deb -y --no-install-recommends

# ST AL Edefault-runtime G ER
cat > /etc/docker/daemon.json <<EOF
i
"default-runtime": "nvidia",
"runtimes": {
"nvidia": {
"path": "/usr/bin/nvidia-container-runtime",
"runtimeArgs": []

b
"default-shm-size": "2G"

h
EOF

sudo systemctl daemon-reload
sudo systemctl restart docker

# curl -L https://nvidia.github.io/nvidia-docker/gpgkey | sudo apt-key add - &&
distribution=$(. /etc/os-release;echo $ID$VERSION_ID) &&
curl -s -L https://nvidia.github.io/nvidia-docker/$distribution/nvidia-docker.list | sudo tee /etc/apt/sources.list.d/nvidia-docker.list &&
# sudo apt-get update &&
# sudo apt-get install -y nvidia-docker2 &&

# 1 dockerBL B XX, BUEEEnvidiafruntimel& & A BIAKIruntime

cat > /etc/docker/daemon.json <<EOF
i
"default-runtime": "nvidia",
"runtimes": {
"nvidia": {
"path": "/usr/bin/nvidia-container-runtime",
"runtimeArgs": []

1
"default-shm-size": "2G"
}
EOF
systemctl daemon-reload
sudo systemctl restart docker

# nvidia-docker2~ 3z fnvidia-docker-compose, H iR g docker-composeEU, @B EZEdaemon.json: default-runtime=nvidia

ZEENVIDIA GPUIREHZe3E




cd /datai1/k3s/airgap
./nvidia_cuda/NVIDIA-Linux-x86_64-470.63.01.run -silent --no-x-check --no-nouveau-check --install-libglvnd
$? -eq 0] && echo "nvidialREIRERTN"||echo "nvidia RN H=RE, B Envidia-smissSEE A | 1"

cat >/etc/modprobe.d/blacklist-nouveau.conf <<EOF
blacklist nouveau

options nouveau modeset=0

EOF

modprobe nvidia-uvm 1>/dev/null
modprobe nvidia-drm 1>/dev/null

i FFRRIREN S A SR

nvidia-smi -pm 1

SARER

cd /datai1/k3s/airgap
for iin “Is |grep tar.gz ;do docker load < $i;done

MiRtnvidiad®zh

# docker run --runtime=nvidia --rm nvidia/cuda:10.0-cudnn7-runtime-centos7 nvidia-smi

root@ubuntu: /datal/nvidia_cuda# docker run —runtime=nvidia ——rm nvidia/cuda:10.@-cudnn7-runtime-centos7 nvidia-smi
Unable to find image 'nvidia/cuda:1@.@-cudnn7-runtime-centos7' locally
10.0-cudnn7-runtime-centos7: Pulling from nvidia/cuda
2d473b@7cdd5: Pull complete
fe1553a884e2: Pull complete
c261b5a3ed6f: Pull complete
c667T694d1004: Pull complete
440f7f648aac: Pull complete
ea3c18fa5583: Pull complete
3d@dd5811830: Pull complete
d18f6277446a: Pull complete
4adb92alffdc: Pull complete
bad31ee5c552: Pull complete
Digest: sha256:1fdd64e37eld667d477549d2aa30ff5fe943c1ed9c18e432935¢2234b5d%eac
Status: Downloaded newer image for nvidia/cuda:1@.8-cudnn7-runtime-centos7
Wed Jan 19 09:20:36 2822
| NVIDIA-SMI 470.63.01 Driver Version: 470.63.01 CUDA Version: 11.4
| t t
GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC
Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.
| | MIG M.
NVIDIA GeForce ... Off | 00000000:0B:00.0 Off | N/A
26C P@ 55W / 250W | BMiB / 11178MiB | Default
| | N/A

Processes:
GPU GI (I PID Type Process name GPU Memory
D ID Usage

No running processes found




EEnginxAL B R AR traefik, UL ATHE &, Bt RAtraefik, RRREMEEAHNginx + HostPort AR EPERSS

sudo mkdir -p /var/lib/rancher/k3s/agent/images/

sudo cp ./k3s-airgap-images-amd64.tar /var/lib/rancher/k3s/agent/images/

# sudo cp ./k3s-airgap-images-armé4.tar /var/lib/rancher/k3s/agent/images/
# XS BT OB docker load < k3s-airgap-images-amd64.tar A&

# sudo chmod +x /usr/local/bin/k3s
# sudo chmod +x install.sh
sudo cp ./k3s /usr/local/bin/

# service-node-port-range BAIAE3000-32767

# export INSTALL_K3S_SKIP_DOWNLOAD="--datastore-endpoint=mysql://root:root@tcp(172.17.0.150:3306)/k3s --docker --kube-apiserver-arg service-n
ode-port-range=1-65000 --no-deploy traefik --write-kubeconfig ~/.kube/config --write-kubeconfig-mode 666"

# B Fdockerft&containerd ZRINSEREtraefik

sudo INSTALL_K3S_SKIP_DOWNLOAD-=true ./install.sh --docker --no-deploy traefik --no-deploy local-storage

alias kubectl='k3s kubectl'
# Z&flannel

ip -0 -d link show flannel.1

k3s kubectl get nodes

root@ubuntu: /datal/k3s# INSTALL_K3S5_SKIP_DOWNLOAD=true ./install.sh —docker
[INFO] Skipping k3s download and verify
Skipping installation of SELinux RPM
Creating /fusr/local/bin/kubectl symlink to k3s
Creating /usr/local/bin/crictl symlink to k3s
Skipping fusr/local/bin/ctr symlink to k3s, command exists in PATH at /fusr/bin/ctr
Creating killall script /usr/local/bin/k3s-killall.sh
Creating uninstall script fusr/local/bin/k3s-uninstall.sh
env: Creating environment file /etc/systemd/system/k3s.service.env
systemd: Creating service file /etc/systemd/system/k3s.service
systemd: Enabling k3s unit
Created symlink from /etc/systemd/system/multi-user.target.wants/k3s.service to /etc/systemd/system/k3s.service.
[INFO] systemd: Starting k3s
root@ubuntu: /datal/k3s# k3s kubectl get nodes
NAME STATUS ROLES AGE VERSION

root@ubuntu: /datal/k3s# k3s kubectl get pods -A -w

NAMESPACE NAME STATUS RESTARTS
kube-system metrics-server-7566d596c8-xcpp8 Running

kube-system coredns-7944c66d8d-914bf Running

kube-system nvidia-device-plugin—-daemonset-xtllb Running

kube-system helm-install-traefik—prsrl Completed
kube-system local-path-provisioner-6d59f47c7-zqjv4 Running

kube-system svclb-traefik-5qffz Running

kube-system traefik-758cdSfc85-5k7pk Running
“Croot@ubuntu: /datal/k3s#

k3sTHRBRRA

Component Version
Kubernetes
SQLite

Containerd




Conmmpppent Version

Flannel
Metrics-server K&
Traefik Rk
CoreDNS
Helm-controller KT
Local-path-provisioner Rzga

Wit

k3s kubectl run --image=nginx nginx-app --port=80

k3s kubectl get pods -A -w

Z % DaemonSetfInvidia-device-pluginifi{ (15 EGPU M%)

nvidia-device-plugin.yml



Copyright (c) 2019, NVIDIA CORPORATION. All rights reserved.

# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software

# distributed under the License is distributed on an "AS IS" BASIS,

# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and

# limitations under the License.

apiVersion: apps/v1
kind: DaemonSet
metadata:
name: nvidia-device-plugin-daemonset
namespace: kube-system
spec:
selector:
matchLabels:
name: nvidia-device-plugin-ds
updateStrategy:
type: RollingUpdate
template:
metadata:
# This annotation is deprecated. Kept here for backward compatibility

# See https://kubernetes.io/docs/tasks/administer-cluster/guaranteed-scheduling-critical-addon-pods/

annotations:
scheduler.alpha.kubernetes.io/critical-pod: ""
labels:
name: nvidia-device-plugin-ds
spec:
tolerations:
# This toleration is deprecated. Kept here for backward compatibility
# See https://kubernetes.io/docs/tasks/administer-cluster/guaranteed-scheduling-critical-addon-pods/
- key: CriticalAddonsOnly
operator: Exists
- key: nvidia.com/gpu
operator: Exists
effect: NoSchedule
# Mark this pod as a critical add-on; when enabled, the critical add-on
# scheduler reserves resources for critical add-on pods so that they can
# be rescheduled after a failure.
# See https://kubernetes.io/docs/tasks/administer-cluster/guaranteed-scheduling-critical-addon-pods/
priorityClassName: "system-node-critical"
containers:
- image: nvcr.io/nvidia/k8s-device-plugin:v0.10.0
name: nvidia-device-plugin-ctr
args: ["--fail-on-init-error=false"]
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop: ["ALL"]
volumeMounts:
- name: device-plugin
mountPath: /var/lib/kubelet/device-plugins
volumes:
- name: device-plugin
hostPath:
path: /var/lib/kubelet/device-plugins




WARNING: /f you don’ t request GPUs when using the device plugin with NVIDIA images all the GPUs on the machine will be

exposed inside your container.
kubectl apply -f nvidia-device-plugin.ymi
BEIN TR ENodeHIgpustiR

k3s kubectl describe node ubuntu |grep nvidia
# ATRER LD HER MR EINER BRI UBEIRSEEHE
# kubectl logs -f nvidia-device-plugin-daemonset-xtllb -n kube-system

root@ubuntu: /datal/k3s#

. com/gpu: 1

. com/gpu: 1
kube-system —-device-plugin-daemonset-xt1lb

TE—gpulIiiHtensorflowlizt
NodePort + SVC

tensorflow-gpu-deploy.yaml

apiVersion: apps/vil

name: tensorflow-gpu
spec:
replicas: 1
selector:
matchLabels:
name: tensorflow-gpu
template:
metadata:
labels:
name: tensorflow-gpu
spec:
containers:

- name: tensorflow-gpu
image: tensorflow/tensorflow:1.15.0-py3-jupyter
imagePullPolicy: Always
resources:

limits:
# XM, SUREERAGPU ELEREEREBGPUNMIE A ELGPU
nvidia.com/gpu: 1
ports:
- containerPort: 8888

tensorflow-gpu-svc.yaml

name: tensorflow-gpu

spec:

ports:

- port: 8888
targetPort: 8888
nodePort: 30888
name: jupyter

selector:
name: tensorflow-gpu

type: NodePort




kubectl apply -f tensorflow-gpu-deploy.yaml
kubectl apply -f tensorflow-gpu-svc.yaml
HostPort + HostPath

apiVersion: apps/vi

name: tensorflow-gpu
spec:
replicas: 1
selector:
matchLabels:
name: tensorflow-gpu
template:
metadata:
labels:
name: tensorflow-gpu
spec:
containers:

- name: tensorflow-gpu
image: tensorflow/tensorflow:1.15.0-py3-jupyter
imagePullPolicy: Always
volumeMounts:

- name: hostpath-tensorflow
mountPath: /data2
resources:
limits:
# XM, SUASFERAGPU EEFERNGPUNE D EGPU
nvidia.com/gpu: 1
ports:
- containerPort: 8888
hostPort: 88
name: tensorflow
protocol: TCP
volumes:
- name: hostpath-tensorflow
hostPath:
path: /data2

EFtensorflow #itkAIP:30888 tokeni&E:d podflogIREX

kubectl logs -f tensorflow-gpu-67769c9f4-7vhrc

R ECIEEENpython3{E5H

from tensorflow.python.client import device_lib
def get_available_devices():
local_device_protos = device_lib.list_local_devices()

return [x.name for x in local_device_protos]

print(get_available_devices())




C ¢ A TZ%2 | http://192.168.10.84:30888/notebooks/Untitled.ipynb?kernel_name=python3
& BE-T, FRME O BWIFE-B5.. B Wit B Google #iF EJ ®F B3 ops BI TEF B3 vik-golangfFk B3 golang £ prometheullisty |
" jupyter Untitled sis: 2 p4int (2anigs)
File Edit View Insert Cell Kernel Widgets Help

B+ < @B » ¥ MET B C » @ v =

In [1]: £from tensorflow.python.client import device_lib
def get_available _devices():
local_device_protos = device_lib.list_local_devices()

return [x.name for x in local_device_protos]

print(get_available devices())

['/device:CPU:0', '/device:XLA CPU:0', '/device:XLA GPU:0']

In T 1:
BIEXEE

root@ubuntu: /datal/k3s# nvidia-smi
Wed Jan 19 87:27:39 2822

| NVIDIA-SMI 476.63.01 Driver Version: 4708.63.01 CUDA Version: 11.4
e +——— e +
| GPU Name Persistence-M| Bu Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M. |
MIG M.

| e
@ NVIDIA GeForce ... Off | 0eooooe0:08:00.0 Off
27C ] 55w / 250W | 8MiB / 11178MiB

Process name GPU Memory |




root@ubuntu: /datal/k3s# nvidia-smi
Wed Jan 19 @7:46:52 2822

Driver Version: 470.63.081 CUDA Version:

11.4

Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M. |

==+4=========
NVIDIA GeForce ... Off | 00000000:0B:00.0 Off

P5 12W / 250W | 137MiB / 11178MiB

C

LZHREVGPUIEM

[=pu

> #5k3s EIIGPU
k8sx KLU VCPUN B ERE

2 k8sEHAIUE B EFIR/

B Hik3s, XZ#Fk8s

# 10BN BITHIMT R R HERE X daemon.json FE/Sdocker
cat > /etc/docker/daemon.json <<EOF

{

"default-runtime": "nvidia",
"runtimes": {
"nvidia": {
"path": "/usr/bin/nvidia-container-runtime",
"runtimeArgs": []

B

"default-shm-size": "2G"

h
EOF

systemctl daemon-reload
systemctl restart docker

E-FELIDaemonSetifE:
4pdosc-nvidia-device-plugin.yml

# Copyright (c) 2019, NVIDIA CORPORATION. All rights reserved.
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.

# You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software

MIG M.




# distributed under the License is distributed on an "AS IS" BASIS,

# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and

# limitations under the License.

apiVersion: apps/v1
kind: DaemonSet
metadata:
name: nvidia-device-plugin-daemonset
namespace: kube-system
spec:
selector:
matchLabels:
name: nvidia-device-plugin-ds
updateStrategy:
type: RollingUpdate
template:
metadata:
# This annotation is deprecated. Kept here for backward compatibility
# See https://kubernetes.io/docs/tasks/administer-cluster/guaranteed-scheduling-critical-addon-pods/
annotations:
scheduler.alpha.kubernetes.io/critical-pod: ""
labels:
name: nvidia-device-plugin-ds
spec:
tolerations:
# This toleration is deprecated. Kept here for backward compatibility
# See https://kubernetes.io/docs/tasks/administer-cluster/guaranteed-scheduling-critical-addon-pods/
- key: CriticalAddonsOnly
operator: Exists
- key: nvidia.com/gpu
operator: Exists
effect: NoSchedule
# Mark this pod as a critical add-on; when enabled, the critical add-on
# scheduler reserves resources for critical add-on pods so that they can
# be rescheduled after a failure.

# See https://kubernetes.io/docs/tasks/administer-cluster/guaranteed-scheduling-critical-addon-pods/

priorityClassName: "system-node-critical"
containers:
- image: 4pdosc/k8s-device-plugin:latest
# - image: m7-ieg-pico-test01:5000/k8s-device-plugin-test:v0.9.0-ubuntu20.04
imagePullPolicy: Always
name: nvidia-device-plugin-ctr
args: ["--fail-on-init-error=false", "--device-split-count=3", "--device-memory-scaling=3", "--device-cores-scaling=3"]
env:
- name: PCIBUSFILE
value: "/usr/local/vgpu/pciinfo.vgpu"
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop: ["ALL"]
volumeMounts:
- name: device-plugin
mountPath: /var/lib/kubelet/device-plugins
- name: vgpu-dir
mountPath: /usr/local/vgpu
volumes:
- name: device-plugin
hostPath:
path: /var/lib/kubelet/device-plugins
- name: vgpu-dir
hostPath:
path: /usr/local/vgpu




EXMNDaemonSetX 4, fREE &I nvidia-device-plugin-ctr Besa —E£4 MNVCGPURNE I S5

o fail-on-init-error: 7R/RER, FRERtrue, YUXPMSHEIEENtruelt, MRESHHENRMIRZBEERNEFSRLOIKN, YXPSHE
B Afalsely, BIFERERITNERIT BN AERG, FEAEHGEIERERGIERZEERECPUNTR (BFREI1ZEGPU) EAatH
iR, X REPEEERUEMRNERHNAAEEEETREDTECPU, T8 RENEM, AM, XAMIERSSMRCGPUT S E R
RA—ERERNTEK, BARBRIML. WETZEN LA MBEIERNERRLOIAY, XMUERIZEFTE SIS RN,
device-split-count: EEHEEE, FR{ERZ2. NVIDIARENAEIE. HF—NE2HEEBENMKNVIDIA GPURKubernetes&Ef, R (1 device-
split-count SHELEAK, XMKubernetesE#IEEK * MM EIAEMVGPURR, 7R, FHITFREILIENVIDIA 1080 ti/NVIDIA 2080 ti
device-split-count S ECEBIS, ENVIDIA T4ECEBI7, KENVIDIA AT00EEET 15,
device-memory-scaling: JZREEER, TEER]. NVIDIARBERFFERALS, AIUATF1 (BREMER, K1) . NTFEMEERN
NVIDIA GPU, NEFHATEE device-memory-scaling S#0A S, TESPE T RN IEEBENKubenetes&E8 R, XkGPUAHMVGPUR 2E£EE
S * MBTF. BikvGPUNEREKR/IEE device-split-count SEME, TEFCRIRIEIFH, 2R device-split-count SHEEBEHNK, FEF—ikvGPUR
BREE S *M/ K KINNEF.

device-cores-scaling: ZmEEEEY, FZ{ES device-split-count #{E1EREl, NVIDIAREEAFERLE, AIAKRTF 1, WE device-cores-
scaling SHFEEE NS device-split-count SHECEANK, HE—skvGPUXN M—EXEFEIA sm FIFEEY ERAS / Ko BFE—KIEGPU LK
FiBVGPU smFllFERZMAEIT 1,

enable-legacy-preferred: #H/RER, Fg{EEfalse, M FAZHF PreferredAllocation Fkublet (<1.19) AILUEE Mtrue, BEIFHIEZRAEN
device, FFEN, AEGHEEEXNpodiZEUNIRE, FIZ%E legacy-preferred-nvidia-device-plugin.yml, 3F kubelet >= 1.9 i, V¥,

AT Misideployment e

vgpu-deploy.yaml

IR MRMRERBAREN, MRKHEBERVGPURR, RABAENENAEVCPURIERESL RS,

Recommend

KBTI



apiVersion: apps/vi
kind: Deployment
metadata:
name: tensorflow-gpu
spec:
replicas: 1
selector:
matchLabels:
name: tensorflow-gpu
template:
metadata:
labels:
name: tensorflow-gpu
spec:
containers:
- name: ubuntu-container
image: ubuntu:18.04
command: ["bash", "-c", "sleep 86400"]
resources:
limits:
nvidia.com/gpu: 1 # 153K1/vGPUs BRIA—skFREEIFA2D, WMBEBREEERdsHdevice-split-countS#4, device-split-count: BEHEEE, Fg
{E22, NVIDIAZEMDEIE. FTF—12H£ESNKNVIDIA GPURIKubernetes&aE, 1R A 11 device-split-countSHEEEAK, X MKubernetesEEFERKEHK
*NPNAI D ECHIVGPURR R, JER, AT REIIENVIDIA 1080 ti/NVIDIA 2080 ti device-split-countS#EcE 8115, KENVIDIA T4EEE 7, ENVIDIA A100fC
EiBd 15,
- name: tensorflow-gpu
image: tensorflow/tensorflow:1.15.0-py3-jupyter
imagePullPolicy: Always
resources:
limits:
nvidia.com/gpu: 1 # &K1 vGPUs
ports:
- containerPort: 8888

apiVersion: v1
kind: Service
metadata:

name: tensorflow-gpu

spec:

ports:

- port: 8888
targetPort: 8888
nodePort: 30888
name: jupyter

selector:
name: tensorflow-gpu

type: NodePort

2/ container#fgg& Elnvidia-smi

XEAUEEEE N vgpuliperfilZEipl 2 &/IVEARE
PWrEEFFE




root@ubuntu: /datal/k3s# kubectl exec -it tensorflow-gpu-7b4c6b88c5-tfglb -c | tensorflow—gpu]/usr/bin/nvidia-smi

kubectl exec [POD] [COMMAND] is DEPRECATED and will be removed in a future version. Use kubectl kubectl exec [POD] —— [COMMAND] instead.
[4pdvGPU Msg(12:140302838941504: libvgpu.c:813)]: Initializing...

[4pdvGPU Msg(12:1409302838941504:context.c:120)]: vdevices_pci=0000:0b:00.0

[4pdvGPU Msg(12:140302838941504: libvgpu.c:831)]: Initialized

Wed Jan 26 07:31:12 2822

| NVIDIA-SMI 470.63.01 Driver Version: 470.63.01 CUDA Version: 11.4

p.A | Volatile Uncorr. ECC |
Temp |Perf |Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M.
| | MIG M. |

NVIDIA GeFolce ... Off | @0080000:8B:00.8 OFf | N/A |
25¢ | P2 | S6W / 250M | @MiB / 11178MiB | 0% Default |
| | N/A |

—+

| Processes:
GPU GI PID Process name GPU Memory |

root@ubuntu: /datal/k3s# kubectl exec -it tensorflow-gpu-7b4c6bB88c5-tfglb -c |ubuntu-container| fusr/bin/nvidia-smi

kubectl exec [POD] [COMMAND] is DEPRECATED and will be removed in a future version. Use kubectl kubectl exec [POD] — [COMMAND] instead.
[4pdvGPU Msg(22:140079007004480: Libvgpu.c:813)]: Initializing...

[4pdvGPU Msg(22:140079007004480: context.c:120)]: vdevices_pci=0000:0b:00.0

[4pdvGPU Msg(22:140079007004480: Libvgpu.c:831)]: Initialized

Wed Jan 26 ©87:31:31 2822

| NVIDIA-SMI 470.63.01 Driver Version: 470.63.01 CUDA Version: 11.4

———————— — e e e
| GPU Name Persistence-M| Bus-Id isp.A | Volatile Uncorr. ECC |

| Fan Temp |Perf |Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.
| MIG M. |
===+ === |
0ff | ©00POP00:0B:00.8 Off N/A |

26C P2 S56W / 258M | eMiB / 11178MiB % Default

| Processes:
GPU GI Process name GPU Memory

& BdaemonsetS#UI T

AEEFESNGCPURT/8

args: ["--fail-on-init-error=false", "--device-split-count=8", "--device-memory-scaling=1", "--device-cores-scaling=1"]




root@ubuntu:/datal/k3s/airgap# kubectl exec -it tensorflow-gpu-7b4c6b88c5-9krq7 -c tensorflow-gpu /usr/bin/nvidia-smi

kubectl exec [POD] [COMMAND] is DEPRECATED and will be removed in a future version. Use kubectl kubectl exec [POD] — [COMMAND] instead.
[4pdvGPU Msg(12:140022727018304: libvgpu.c:813)]: Initializing...

[4pdvGPU Msg(12:140022727018304: context.c:120)]: vdevices_pci=0000:0b:00.0

[4pdvGPU Msg(12:140022727018304: libvgpu.c:831)]: Initialized

Wed Jan 26 09:07:42 2022

NVIDIA-SMI 470.63.01 Driver Version: 470.63.01 CUDA Version: 11.4
GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC
Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.
| | MIG M.
- -
\
\
\

@ NVIDIA GeForce ... On | 00000000:0B:00.0 Off
21%  24C P2 56W / 250W | OMiB / 1397MiB
\

N/A
Default
N/A

Processes:
GPU GI PID Type Process name GPU Memory
ID Usage

root@ubuntu:/datal/k3s/airgap# kubectl exec -it tensorflow-gpu-7b4c6b88c5-9krq7 -c ubuntu-container /usr/bin/nvidia-smi

kubectl exec [POD] [COMMAND] is DEPRECATED and will be removed in a future version. Use kubectl kubectl exec [POD] — [COMMAND] instead.
[4pdvGPU Msg(7:140561196623680: libvgpu.c:813)]: Initializing...

[4pdvGPU Msg(7:140561196623680: context.c:120)]: vdevices_pci=0000:0b:00.0

[4pdvGPU Msg(7:140561196623680: libvgpu.c:831)]: Initialized

Wed Jan 26 09:08:24 2022

NVIDIA-SMI 470.63.01 Driver Version: 470.63.01 CUDA Version: 11.4
GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC
Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.
| | MIG M.
+ +:
\
\
\

@ NVIDIA GeForce ... On | 00000000:0B:00.0 Off
21%  25C P2 56W / 250W | OMiB / 1397MiB
\

N/A
Default

\
\
\
\
\
\
\
\
I N/A

Processes:
GPU GI PID Type Process name GPU Memory
ID Usage

1% k3s
usr/local/bin/k3s-uninstall.sh

B4t

Ingress controller
hostport + nginx

#h7E
BEIRE

deploymentEHi=iicpod FA MK OMGPURRE alfisTTiARoI#pod HEStitdeployfireplicasfaa A0
kubectl scale deploy tensorflow-gpu --replicas=0

ffiikdeployment¥t M pod %R 2 f5 B R F#THIyaml

kubectl get pods
kubectl apply -f tensorflow-gpu-deploy.yaml

k3sHERKR
var/log/syslog
BEKIsIRSBIRE

AIRBREZE T systemctIBI X M ARSS
systemctl status k3s




1% & Local Storage Provider
BliE— M hostPath XFMFAEEBRMN—NMERATEH pod:
ERIATEfETE/var/lib/rancher/k3s/storage/ EE;FEaccessModes

pvc.yaml

apiVersion: vi

kind: PersistentVolumeClaim
metadata:
name: local-path-pvc
namespace: default
spec:
accessModes:

- ReadWriteOnce
storageClassName: local-path
resources:

requests:

storage: 2Gi

pod.yaml

name: volume-test
namespace: default
spec:
containers:
- name: volume-test
image: nginx:stable-alpine
imagePullPolicy: IfNotPresent
volumeMounts:
- name: volv
mountPath: /data
ports:
- containerPort: 80
volumes:
- name: volv
persistentVolumeClaim:

claimName: local-path-pvc

A crictl EERFEANEG

k3s crictl rmi --prune

im0
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root@ubuntu: /etc/rancher# netstat -luntp
Active Internet connections (only servers)
Proto Recv-( Send-Q Local Address Foreign PID/Program name
2 ? 9.0.0.0:30311 .0.0. 31347/k3s
127.0.8.1:35591 31347/k3s
127.0.0.1:10248 31347/k3s
127.0.8.1:10249 31347/k3s
127.0.08.1:6444 31347/k3s
127.0.8.1:108256 31347/k3s
0.0.0.0:22 1424/sshd
9.0.0.0:30807 31347/k3s
Tie 31347/k3s
31347/k3s
31347/k3s
31347/k3s
1424/sshd
1095/node_exporter

-2 e 08 s
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Example configuration for nodes
running your apps and services
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External Database
MySOL, Postgrescl, of sled

fFEAmMysql

docker run --name mysql5.7 --net host --restart=always -e MYSQL_ROOT_PASSWORD=root -d mysql:5.7--lower_case_table_names=1 #BIiZ%IERE

"mysql://username:password@tcp(hostname:3306)/database-name"
export INSTALL_K3S_EXEC="--datastore-endpoint=mysql://root:root@tcp(172.17.0.150:3306)/k3s --docker --kube-apiserver-arg service-node-port-range

=1-65000 --no-deploy traefik --write-kubeconfig ~/.kube/config --write-kubeconfig-mode 666"

nginxfc &

stream {
upstream k3sList {
server 172.17.0.151:6443;
server 172.17.0.152:6443;

}

server {
listen 6443;
proxy_pass k3sList;
1

}

rancherUIE &

docker run -d -v /data/docker/rancher-server/va /lib/ nless-stopped --name rancher-server -p 9443:443 rancher/rancher
v2.3.10

dockerfcEffLft

exec-opts": ["native.cgroupdriver=systemd"]

# Kubernetes #7={# A systemd EfX& cgroupfsEAsystemdZKubernetes B #HIcgroup E1E2s, i TTAFT MEIE D BEccgroups, {Edockerfcgroup driverEki\
Zcgroupfs, XL EINETE M N cgroupiZfl 2R, YTURAE ENWIBE R, B ELIARENER

e
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