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A 1—#ekEE GPU-Operator =/ TATHYZEHE:

docker

dockerd

dockerd-containerd

b v |
{ container } <]
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Elll=-SEs

&%= GPU Operator ZHi, iBECEIFLEIMNEAT:

* FIB P RABREMITLE=NVIDIAAEH(driver,container runtime,device plugin);

o FiET mw/EEDocker,cri-o, & containerd 33F docker g, BILISEIXE;

o WNERFEAHWER##Z(e.g. kernel 5.x) B Ubuntu 18.04 LTS K& T, EELLnouveau drivenfiinEs

, EFEEHinitramfs;

$ sudo vim /etc/modprobe.d/blacklist.conf # EEEBHRINERZ R

blacklist nouveau

options nouveau modeset=0

$ sudo update-initramfs -u
$ reboot

$ Ismod | grep nouveau # IgilEnouveau2E B2
$ cat /proc/cpuinfo | grep name | cut -f2 -d: | uniq -c #ZA3GUEKATRIEREELEF S J9Broadwell
16 Intel Core Processor (Broadwell)

* TRKI(NFD) BEEBIMTRLEE, MABIaERIE, NMRCERE, BT

EIRE 7

F5A9linuxhR

 BRE,
o YNER{FFE Kubernetes 1.13%01.14, &

BGE  KubeletPodResources;

OS Name / Version Identifier amd64 / x86 64
pc64le armé64 / aarch64

Amazon Linux 1 amzn1 X

Amazon Linux 2 amzn2 X

Amazon Linux 2017.09 amzn2017.09 X
Amazon Linux 2018.03 amzn2017.09 X
Open Suse Leap 15.0 sles15.0 X

Open Suse Leap 15.1 sles15.1 X

Debian Linux 9 debian9 X

Debian Linux 10 debian10 X

Centos 7 centos?7 X X
Centos 8 centos8 X X
RHEL 7.4 rhel7.4 X X
RHEL 7.5 rhel7.5 X X
RHEL 7.6 rhel7.6 X X
RHEL 7.7 rhel7.7 X X
RHEL 8.0 rhel8.0 X X
RHEL 8.1 rhel8.1 X X
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RHEL 8.2 rhel8.2 X X X
Ubuntu 16.04 ubuntu16.04 X X

Ubuntu 18.04 ubuntu16.04
Ubuntu 20.04 ubuntu20.04 X X

ZIFEERETH

OS Name / Version amd64 / x86 64 ppc64le
rm64 / aarch64

Docker 18.09 X X X
Docker 19.03 X X X
RHEL/CentOS 8 podman X

CentOS 8 Docker X

Zi#dokerifls
A]&% Docker B354

ZZ=NVIDIA Docker

EcE stable S0 GPG key :

$ distribution=%(. /etc/os-release;echo $IDSVERSION ID) \

&& curl -s -L https://nvidia.github.io/nvidia-docker/gpgkey | sudo apt-key add - \

&& curl -s -L https://nvidia.github.io/nvidia-docker/$distribution/nvidia-docker.list | sudo tee
etc/apt/sources.list.d/nvidia-docker.list

EHRHCERRE FRINE TRIECE :

>
>

$ sudo apt-get update
$ sudo apt-get install -y nvidia-docker2
What would you like to do about it ? Your options are:
Y or | :install the package maintainer's version
N or O : keep your currently-installed version
D :show the differences between the versions
Z :start a shell to examine the situation
# MIREE, BRI LR BRI A EEN
# NRERYSBERII—LEOARE
# E1ENfE, BLATBECERIDZetc/docker/daemon.json
{
"runtimes": {
"nvidia": {
"path": "/usr/bin/nvidia-container-runtime”,
"runtimeArgs": ]
}
}
}
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BRE docker:

$ sudo systemctl restart docker

ToEHelm

$ curl -fsSL -o get_helm.sh https://raw.githubusercontent.com/helm/helm/master/scripts/get
helm-3\

&8& chmod 700 get_helm.sh \

&& ./get_helm.sh

N helmBE

$ helm repo add nvidia https://nvidia.github.io/gpu-operator \
&8& helm repo update

Z%< NVIDIA GPU Operator

docker as runtime

$ kubectl create ns gpu-operator-resources
$ helm install gpu-operator nvidia/gpu-operator -n gpu-operator-resources --wait

RFEIEEWRA, TSEWT:

$ helm install gpu-operator nvidia/gpu-operator -n gpu-operator-resources \
--set driver.version="450.80.02"

crio as runtime

helm install gpu-operator nvidia/gpu-operator -n gpu-operator-resources\
--set operator.defaultRuntime=crio

containerd as runtime

helm install gpu-operator nvidia/gpu-operator -n gpu-operator-resources\
--set operator.defaultRuntime=containerd

Furthermore, when setting containerd as the defaultRuntime the following options are also a
ailable:
toolkit:
env:
- name: CONTAINERD CONFIG
value: /etc/containerd/config.toml
- name: CONTAINERD SOCKET
value: /run/containerd/containerd.sock
- name: CONTAINERD RUNTIME_CLASS
value: nvidia
- name: CONTAINERD SET AS DEFAULT
value: true
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HAFRERBRILRK, FRINIXZZEIERRSLIERRYER, SOERREREERER
LB EEASEREFRRZERDE, SEERTRANEE.

A values.yaml &5

$ helm install gpu-operator nvidia/gpu-operator -n gpu-operator-resources -f values.yaml

BT
NIFEERE
EEBSEE operator [RSBIKES

188 pods K&

$ kubectl get pods -n gpu-operator-resources

NAME READY STATUS RESTARTS AGE
gpu-feature-discovery-4gk78 1/1  Running 0 35s
gpu-operator-858fc55fdb-jv488 1/1  Running 0 2m52s
gpu-operator-node-feature-discovery-master-7f9ccc4c7b-2sg6r 1/1  Running 0 2
52s

gpu-operator-node-feature-discovery-worker-cbkhn 1/1 Running O 2mb52s
gpu-operator-node-feature-discovery-worker-m8jcm 1/1  Running O 2m52s
nvidia-container-toolkit-daemonset-tfwqt 1/1  Running O 2m42s
nvidia-dcgm-exporter-mqgns5 1/1  Running O 38s
nvidia-device-plugin-daemonset-7npbs 1/1  Running O 53s
nvidia-device-plugin-validation 0/1 Completed 0 49s
nvidia-driver-daemonset-hgvés 1/1  Running 0 2m47s

RETRRERELFISE

$ kubectl describe node worker-gpu-001

Allocatable:
cpu: 15600m
ephemeral-storage: 82435528Ki
hugepages-2Mi: 0

memory: 63649242267
nvidia.com/gpu: 1 #check here
pods: 110

EREE S HEPRIF AL

SEfl—

$ cat cuda-load-generator.yaml
apiVersion: v1
kind: Pod
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metadata:
name: dcgmproftester
spec:
restartPolicy: OnFailure
containers:
- name: dcgmproftester11
image: nvidia/samples:dcgmproftester-2.0.10-cuda11.0-ubuntu18.04
args: ["--no-dcgm-validation”, "-t 1004", "-d 120"]
resources:
limits:
nvidia.com/gpu: 1
securityContext:
capabilities:
add: ["SYS_ADMIN"]
EOF

T ]

$ curl -LO https://nvidia.github.io/gpu-operator/notebook-example.yml
$ cat notebook-example.yml

apiVersion: v1

kind: Service

metadata:

name: tf-notebook

labels:
app: tf-notebook

spec:

type: NodePort

ports:

- port: 80
name: http
targetPort: 8888
nodePort: 30001

selector:
app: tf-notebook

apiVersion: v1
kind: Pod
metadata:

name: tf-notebook

labels:
app: tf-notebook

spec:
securityContext:
fsGroup: 0
containers:

- name: tf-notebook
image: tensorflow/tensorflow:latest-gpu-jupyter
resources:

limits:
nvidia.com/gpu: 1
ports:
- containerPort: 8
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ETF Jupyter Notebook RIS TiRES S)IS(ESS
aRE A

$ kubectl apply -f cuda-load-generator.yaml
pod/dcgmproftester created

$ kubectl apply -f notebook-example.yml
service/tf-notebook created
pod/tf-notebook created

BE GPU T ESEIRE:
$ kubectl describe node worker-gpu-001

Allocated resources:
(Total limits may be over 100 percent, i.e., overcommitted.)

Resource Requests  Limits

Cpu 1087m (6%) 1680m (10%)

memory 1440Mi (2%) 1510Mi (2%)

ephemeral-storage 0 (0%) 0 (0%)

nvidia.com/gpu 1 1 #check this
Events: <none>

=8 GPU E5 kLT aR, GPU BRNAIDECRSEZAESTIRE, RIS KMIITEITF
BMESEBE—MESIETEREFRET

$ kubectl get pods --watch

NAME READY STATUS RESTARTS AGE
dcgmproftester 1/1  Running 0 76s
tf-notebook  0/1 Pending 0 58s
NAME READY STATUS  RESTARTS AGE
dcgmproftester 0/1 Completed 0 4m22s
tf-notebook  1/1  Running 0 4mds

SREN FRim SR

$ kubectl get svc # get the nodeport of the svc, 30001
gpu-operator-1611672791-node-feature-discovery ClusterlP 10.233.10.222 <none> 8
80/TCP 12h

kubernetes ClusterlP 10.233.0.1 <none> 443/TCP 12h
tf-notebook NodePort 10.233.53.116 <none> 80:30001/TCP
m52s

BEAE, FEREROS:

$ kubectl logs tf-notebook

[1 21:50:23.188 NotebookApp] Writing notebook server cookie secret to /root/.local/share/jup
ter/runtime/notebook cookie secret

[I 21:50:23.390 NotebookApp] Serving notebooks from local directory: /tf

[1 21:50:23.391 NotebookApp] The Jupyter Notebook is running at:

[1 21:50:23.391 NotebookApp] http://tf-notebook:8888/?token=3660c9ee9b225458faaf85320
bc512ff2206f635ab2b1d9
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[1 21:50:23.391 NotebookApp] or http://127.0.0.1:8888/?token=3660c9ee9b225458faaf85320
bc512ff2206f635ab2b1d9
[1 21:50:23.391 NotebookApp] Use Control-C to stop this server and shut down all kernels (twi
e to skip confirmation).
[C 21:50:23.394 NotebookApp]
To access the notebook, open this file in a browser:
file:///root/.local/share/jupyter/runtime/nbserver-1-open.html
Or copy and paste one of these URLs:
http://tf-notebook:8888/?token=3660c9ee9b225458faaf853200bc512ff2206f635ab2b1d9
or http://127.0.0.1:8888/?token=3660c9ee9b225458faaf853200bc512ff2206f635ab2b1d9

BITREFIES

BEN MR, SRHARIR, BITREFIES:
" jupyter =
Select lems to perform actions on them pload | NEwW | O
o < B Named
FEN [EHIEX WA FHIETT:

-ensorflow-mnist

; done.
done.
=1ta 0), pack-reused 0

data mniat.py
mnist.py
6 07:17:49.391860: I tensorflow/stream -;-xer:ut-:u:,-l’plstfr:-rm,-"-:lefault,.-"dz.-::- loader.cc:49] Succeasfully opened -ﬂyna.mir: lib
rary libcudart.sc.11.0

SittEr, FERI—1MEimET &E& GPU 5%

$# nvidia—-smi
Fri Feb 26 07:19:59 2021

NVIDIA-SMI 450.80.02

GPU Nams Persistence—M| Bus—Id 1 3 | velatile Uncorr. ECC
Fan Temp Perf Pwr:Usage/Cap]| Memory—Usage | GPU-Util Compute M.
| MIG M.

+ _—

0 Tesla P100-PCIE... ©On | 00000000:00:09.0 Off

3ic PO 81w / 250W | 15561MiB / 1628B0MiB

Processes:
GPU GI : ces GPU Memory

Usage
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FIFS KubeSphere BE X MiEThRE S GPU
ZBZ ServiceMonitor

gpu-operatorfEE 7 nvidia-degm-exporteriX fexportor, RBEEIEESEAEIPrometheus
BJSREEXSH, WHiEServiceMonitordr, FfiIAASERENGPUMSISEUET:

$ kubectl get pods -n gpu-operator-resources

NAME READY STATUS  RESTARTS AGE
gpu-feature-discovery-ff4ng 1/1  Running 2 15h
nvidia-container-toolkit-daemonset-2vxjz 1/1  Running 0 15h
nvidia-dcgm-exporter-pqwfv 1/1 Running O 5h27m #here
nvidia-device-plugin-daemonset-42n74 1/1  Running O 5h27m
nvidia-device-plugin-validation 0/1 Completed 0 5h27m
nvidia-driver-daemonset-dvdO9r 1/1  Running 3 15h

BILAFEE— busybox&EHIZ exporter REAEIR:

$ kubectl get svc -n gpu-operator-resources

NAME TYPE CLUSTER-IP  EXTERNAL-IP PORT(S) AGE
gpu-operator-node-feature-discovery ClusterlP 10.233.54.111 <none> 8080/TCP 5
m

nvidia-dcgm-exporter ClusterlP  10.233.53.196 <none> 9400/TCP 54m

$ kubectl exec -it busybox-sleep -- sh

$ wget http://nvidia-dcgm-exporter.gpu-operator-resources:9400/metrics

$ cat metrics

DCGM FI DEV_SM_CLOCK{gpu="0",UUID="GPU-eeff7856-475a-2eb7-6408-48d023d9dd28",
evice="nvidia0",container="tf- notebook” ,namespace="default",pod="tf-notebook"} 405
DCGM FI DEV_MEM CLOCK{gpu="0",UUID="GPU-eeff7856-475a-2eb7-6408-48d023d9dd28"
device="nvidia0",container="tf-notebook",namespace="default",pod="tf-notebook"} 715
DCGM FI DEV_GPU TEMP{gpu="0",UUID="GPU-eeff7856-475a-2eb7-6408-48d023d9dd28",
evice="nvidia0",container="tf-notebook",namespace="default",pod="tf-notebook"} 30

BE nvidia-dcgm-exporter 2R svcfl ep:

$ kubectl describe svc nvidia-dcgm-exporter -n gpu-operator-resources

Name: nvidia-dcgm-exporter
Namespace: gpu-operator-resources
Labels: app=nvidia-dcgm-exporter
Annotations: prometheus.io/scrape: true
Selector: app=nvidia-dcgm-exporter
Type: NodePort

IP: 10.233.28.200

Port: gpu-metrics 9400/TCP
TargetPort: 9400/TCP

NodePort: gpu-metrics 31129/TCP
Endpoints: 10.233.84.54:9400

Session Affinity: None

External Traffic Policy: Cluster

Events: <none>

BeE ServiceMonitoriEN BE:
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$ cat custom/gpu-servicemonitor.yaml
apiVersion: monitoring.coreos.com/v
kind: ServiceMonitor
metadata:
name: nvidia-dcgm-exporter
namespace: gpu-operator-resources
labels:
app: nvidia-dcgm-exporter
spec:
jobLabel: nvidia-gpu
endpoints:
- port: gpu-metrics
interval: 15s
selector:
matchLabels:
app: nvidia-dcgm-exporter
namespaceSelector:
matchNames:
- gpu-operator-resources
$ kubectl apply -f custom/gpu-servicemonitor.yaml

8 GPU ISIRREWREER (Rik)

¥’ ] crefaiE, BYRE 7 . FAIATLA
Ay Ul ERE— N REARERRIBXISIR:

wemant Vaiue

Bl KubeSphere GPU BE M IS1EER
KubeSphere 3.0

ANEREBEHY KubeSphere frAEKubeSphere 3.0, EEEEMEELNT/INEE, EFITRIFZKET

MR,
B5%, HERkubsphere consolefg, BIE— MBI ZEEZFRIks-monitoring-demo, ZFRATZTECIE;

HiR, FEEServiceMonitorFiERIBIREFR=ZBlgpu-operator-resources3 e AEFERITIZT
h, LMERANIEE.
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[GEERRF
FRURA P E NSERE IS
BERE X ki

T UINRECE

$ curl -LO https://raw.githubusercontent.com/kubesphere/monitoring-dashboard/master/con
rib/gallery/nvidia-gpu-dcgm-exporter-dashboard.yaml
$ cat nvidia-gpu-dcgm-exporter-dashboard.yaml
apiVersion: monitoring.kubesphere.io/v1alpha1l
kind: Dashboard
metadata:
name: nvidia-dcgm-exporter-dashboard-rev1
namespace: gpu-operator-resources # check here
spec:

AJLIEZa<T B EE B E X I E R PG RERIH TS

IFHSNE:
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NVIDIA DCGM Exporier Dashboard

ES ]

£ L EslER BIIREFIMWNESE, TLUABEHMEREIEXGPUIEIRE L,

MVIDIA DCGM Exporter Dashboard

n -

217

$ helm list -n gpu-operator-resources

NAME NAMESPACE REVISION UPDATED STATUS
CHART APP VERSION
gpu-operator gpu-operator-resources 1 2021-02-20 11:50:56.162559286 +0800 C

T deployed gpu-operator-1.5.2  1.5.2
$ helm uninstall gpu-operator -n gpu-operator-resources

BRxL%ER GPU

*FEEBIERIETHIgpu-operatorfIAIN FBRVEERY, EEGPUENESHILIZEA L GPU 1S
WETURRREGRZNE, NBRSHITTHN, MESEXME, XA, RFEEMRIEE
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EITIER, AEHERENARIA.,

GPU-Operator &A@

GPU-Operator EERTAFEA

% XTFEEBIEEETHgpu-operatorf] Al R FERVEERE, EE GPU FHE2HIRAR L GPU

BB, IRERERREIEERRINE, NANSHTTHRAN, HESEXME#. XY, JFEM
RIBRHIETIER, AREHEENAERA,

Nvidia k8s-device-plugin 5 GPU-Operator /5ZExdLl?
F A XIGPUERRIRE https://github.com/NVIDIA/k8s-device-plugin #1 https://github.com/

VIDIA/gpu-monitoring-tools HHEERIHF FEREE GPU, BaiXMNEES GPU-Operatorfy53
tb, Bishss—E?

&: N AN GPU-Operator BEEZ A, HE™ GPU EABEAFTEEEMRY OS, HEH
REMEAER, BEFEMILERETR GPU B NVIDIA iREAHE, BEXRERRESEN.
Bi%E KubeSphere BE X tnirAYFHAEFRHIE?

% #LI&% KubeSphere EAXREERAEEN W,
SEER
BEARBECE

GitHub: https://github.com/NVIDIA/gpu-operator
GitLab: https://gitlab.com/nvidia/kubernetes/gpu-operator

B

GPU-Operator EA[]: https://docs.nvidia.com/datacenter/cloud-native/gpu-operator/gett
ng-started.html#install-nvidia-gpu-operator

GPU-Operator B4Z4548F: https://docs.nvidia.com/datacenter/cloud-native/gpu-operator/
etting-started.html#considerations-to-install-in-air-gapped-clusters

KubeSphere HENX WaifFEHANY: https://kubesphere.com.cn/docs/project-user-guide/custo
-application-monitoring/examples/monitor-mysql/
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