A FAARun AIE IR REEEHGPUERXR
NetApp Solutions

NetApp
March 12, 2024

This PDF was generated from https://docs.netapp.com/zh-tw/netapp-
solutions/ai/osrunai_run_ai_installation.html on March 12, 2024. Always check docs.netapp.com for the
latest.



Sk

REFREHEGPUFERAERIBEIRuUNAI
WIT : Ales
1T | ARRIRFNIRIR
ADatafl 2E PRI FE RN HEGPU
fERun:Al CLIFFRZRZ T 1E
BERSEREFHXR
ZGPURCE ~ BRANRERBEXEEHRENTIEEH
FIBBEREGPURE - BIREREEHAX
BEXRERLEEAFH
BERCRE AT
B ERHATEZE Tridentffi 2RI PersistentVolume

© O© N O O W N =~ 2 -

-_—
-_—



=1/t S7E P .
R{EEEHGPUEAZXIZEIRuUN:AI

RBIS EIEAEIT | AIZEEE « AISLE2 IR LR SBFR ST A o
HPERERZERZAH TR (BiFTensorFlowEZRIE) REESHIILRAFAVEEFIMBE © ImageNetE K&

o

Az)l4kResNet-50 « ERE %M Convolutional Neuriency Network (CNN/B4ZFTREI4EER) DLEMR D488
T o ResNet-5012{ZEFERIZ)IARAE R ~ AEANIREEIEIERT « EIRPIAEMAEFRELRBHNER o

H1T . Al
EL%ERuUN : Al ~ BT TLER :

1. € DeepOps&ZitKubernetesFHE - W& ENetAppTERHIFEER ©
2. ZHEGPUEREL

a. EsIGPURNRE_ EEZREENVIDIASEE)IZT ©

b. 752 Invidia-Docker] BZ4EN 8 TE ATERIVABRE NI TR ©
3. BEHIT 1AL

a. BA "HIT L AIEEUI BB RE -

b. FEFEILA runai-oper-<clustername>.yaml] & o

C. KR IEB4ERSER EKubernetessR ik ©

kubectl apply -f runai-operator-<clustername>.yaml

zp
H

71E "https://app.run.ai/" °
- BifE THEEE) BRIk o

C. A LAMGPUE E R HGPURITERREIE « TGPUEIEY R ERY7E(EARZS A E T o YNFTEHIT - AIZE
BUEFAAER ~ 2R "EREEZEKubernetesBEZ £ FZEERuUN:AI" 1 "ZEERUN:Al CLI" ©

AT © ARRIRFIRR

7EKubernetesz= 5 EZEERuN AN EFERE R 28 ~ BFELFBEFITHERRMIER
"https://app.run.ai" FEIFAT ©


https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai
https://app.run.ai/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-AI-on-an-on-premise-Kubernetes-Cluster/
https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-AI-Command-Line-Interface/
https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-AI-Command-Line-Interface/
https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-AI-Command-Line-Interface/
https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-AI-Command-Line-Interface/
https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-AI-Command-Line-Interface/
https://app.run.ai/

= Lul;

a | Overview Cluster: ng@netapp.co NetApp

Nodes Total GPUs Allocated GPUs e Uthansoh BRUS Pt

2 16 6
1 ‘23%

R . I T

Running Jobs
Job Project User Type Node GPUs Run Time Progress Utilization
test-ingress team-a raat Interactive dgxi-2 1.00 00:07:50 - 0%
myfirstjob team-a oot Train dgx1-2 1.00 00:27:13 48%
mysecondjob eam-a oot Train dgxl-2 4,00 00:16:36 3% T0%
Pending Jobs Nodes
MNode Total GPUs Allocated GPUs Utilization
Na data 1o show @
dgx1-1 B o 0%
dgx1-2 B 1)
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Q =+ Add New project

Project Name Assigned GPUs Created Training Node AFfinity Interactive Node AFFinity &
(im) team-a r 07/27/20, 9:28AM none none
m teamb 4 07/28/20, 7:50AM none none
n team-c 2 07/28/20, 7:504M none none
M team-d 8 07/28/20, T:51AM none none
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~> runai list
Showing jobs for project team-a

NAME STATUS  AGE NODE IMAGE | PROJECT USER GPUs
hyperl Running 11s gke-dev-yaronl-gpu-4-pool-154f511d-5nk5 gcr.io/run-ai-demo/quickstart i team-a yaron 1
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$ runai submit buildl -i python -g 1 --interactive --command sleep --args
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$ runai submit test-ingress -i jupyter/base-notebook -g 1 \

--interactive --service-type=ingress —--port 8888 \
-—args="--NotebookApp.base url=test-ingress" --command=start-notebook.sh
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$ runai submit netappl -i netapp/tensorflow-tfl-py3:20.01.0 --local-image
--large-shm -v /mnt:/mnt -v /tmp:/tmp --command python --args

"/netapp/scripts/run.py" --args "--
dataset dir=/mnt/mount 0/dataset/imagenet/imagenet original/" --args "--
num mounts=2" --args "--dgx version=dgxl" --args "--num devices=1" -g 1

FHFIITHIResNet-50 2 A1 EAFRAERE) "NVA-1121." o PUEAFEE T-AEIREG ) KR TEKREBEARAEE
HEHEFEETNSE - RPETHDCX- 182 FMESE Tmnt"fl Ttmp 2B E RS E o BRIEN NetApp
AFFA800 ~ Erf ldataset_dir) 5|83 BE: - #ime -num_devices=1] o -g 1] ~ KIS ALLTED
Bo—1EGPU o 5i& 2Ff:R89 Trun - pys 15<HE ~ B&BIR Trunai submit) F§SHIFELZ o

TEBTAGEEHSNR « HRGPUBRITIZTY « I ERBE216EAAGPU « TAIMECPU /EEEMHE
A ESERNARNGPURE « 9T IIE BMBBEREMNTRANIELE U8 £RE 8
%\ E5ES - GPUMAIE - ST  EAIEREEEL - PR TFA R SEMHTEE - G
7 R o B B REHEEERNERIDCX-1618  IHCPUMBAIERE -

- run:

— a | Overview Cluster: clustert rick. tapp.com NetApp
Nodes Total GPUs Allocated GPUs ARt GRS/ Peoject
]
4
Idle Allocated
GPUs

o
0 TG team-h teamea bemm-d

Running Jobs

Job Froject User Type Mode GPUs Run Time Progress Wilization
netapp-heavy-d-1 team-d fool Train dgi1-1 1.00 00:24:23
netapp-heavy-d-3 team-d roat Train dgx1-1 1.00 00:20:47
frachs team-d oot Interactive dgx1-2 0.50 00:10:35 13% 100%
Pending Jobs Nodes
Job Project User Type Reguested GPUs Walt Time Nods Tetal GPUs Allccated GPUs  LHilization
nelapp-heavyc2 team-c oot Train dgx1-1
po-se 2.00 00:13:20 ¥ 8 8
dgxl-2
L 8 8
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https://www.netapp.com/us/media/nva-1121-design.pdf
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PSR R - EEEPRAMBAE S R » EMFEME

RUN : AIRNER D GPURM A ARUE L EHR{CIEIEGPU « WIRMHBEBICIRREETZETRE - 2SR NEHBILN
RIS — R ERARFH » fllt—K « ZETFEHMIETER—EGPURN AR FIHFNIT - MAEERTE - Ik
MR EIERR - BERHE - FEEERELS o

%ﬁ%wmﬂmﬂugﬁEﬁ—@@mt%ﬁﬁﬁﬂ@lﬁ\ﬁﬁ%ﬁ~@ﬂﬂ@%ﬁﬁ%@%%ﬂﬁﬂ%ml

WTESRIER "team d (EFXd) "BY"Fract05 (73%05) "TIFRAIMUED » DECAAGPURVEERO0.5 © Mnvidia-
smil L RIE—PERE - BB RIGPULCIRRE 4% 16255MB : DGX-18i258 V100 GPU 32GBHY— °

root@run-deploy:~# runai bash frac@5 -p team-d
root@fracds-9: /workload# nvidia-smi
Tue Jul 28 15:17:03 2020

| NVIDIA-SMI 458.51.05 Driver Version: 450.51.05 CUDA Version: 11.0

| == e e e e ——————————— e ———————————— -
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Capl Memory-Usage | GPU-Util Compute M. |
I I I MIG M. |

I==:mf:=:===:===n=::r:=rﬂ==::===+=ﬁm==:=:nf#=:ﬁ==:r==n=+nr:=:ﬂ=:=n=:T==ﬁm$=n=:I

I @ Tesla V10Q-SXMZ2... On | 00000000:07:00.0 Off | @ |

| N/JA  57C PG  240W / 30@W | 155Z25MiB / 16255MiB | 10@% Default |

| Proces
| GPU PID Type Process name GPU Memory |
I Usage I

I @ N/A N/A 156 C python3 15525M1B
+ —————————————————————————————————————————————————————————————————————————————— +
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TEETRFREENZECERE - BERFEDEHNGPU « UKkHNBSE&H FEMETHREMEELNEETF -
BHFIFTURRE - EFFA BRI FRSFIERMGPUMBEBERE TR BRIGPUMBEE « RunAINAEATE
BEAGRAEDERRE « ME Mteamby M Tteam -c) RPREEFE—IELIF - SrliRMBRESEEEHRE M
BERRBERNERREEESRENERRHE TIME-

GPU Utilization GPFUs / Project
Nodes Total GPUs Allocated GPUs " b
10
6
Running Jobs Pending Jobs Idle Allocated 4 o
: 2 GPUs o ‘
n 86% S
u ‘.-\.,_:;} ,«/ o : i I/
E— team-¢ team-b team-a team-d
Running Jobs
Job Project User Type Mode GPFUs Run Time Progress Utilization
c-3-902 team-¢ root Interactive dgxi-1 0.20 00:11:40 16% 99%
alg team-a root Train dgxi-1 1.00 00:11:49 23% 100%
b-2-g04 team-b root Interactive dgx1-2 0.40 00:11:48 13% 100%
c-5a team-c root Train dax1-2 1.00 00:11:38 24% 66%
Pending Jobs Nodes
Job Project User Type Requested GPUs Wait Time Node ~ Total GPUs Allocated GPUs  Utilization
b4 1 b 1 Trai 2.00 0D:01:34 dgx1-1
gg eam 100 rain gx 8 8 g5%
c-4-gg team-c root Train 2.00 00;04:49
dgx1-2
. 8 8 89%
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EFFA TIRERIRIFE AR XA "S54 10E0 AV IS E R RBERIREET © team—a (EFXA) 7~ “team—b (
EPxb) "M‘team—c (EPkc) "#PLLTRRACRES HGPU - BATAERRVERACER (41E) #ELL ~ TERXAL (teamA)
1GHRAEGPU ~ 1 TEFb)  (teamb) F TEFXcs (teamc) AIR(L2{EAGPU ~ MIFERACRE (21E) o HECHY
FCRBiE 2 GPULLAIF N TERACERRILLA) - ERAAESEEKREZREZSGCPU - BIBECERRT « RS EMATAERA
BIERELIEFN2EER - WRILETERKE - EEEBEHMZEBRREES BARRFHEEIEERR
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Nodes Total GPUs Allocated GPUs Rt Uskization Srua/Proseet
10
-]
Running Jobs Pending Jobs Idle Allocated -

GPUs " B | ‘
1 A N 86% N 1
|_| i / ‘

=50 g A_.;@‘-‘ o e 5 B i B |
: L [
feam-c  teamb team-a

Running Jobs

Job Project User Type Mode GPUs Run Time Progress Utilization
c-3-g02 team-c root Interactive dgx1-1 0.20 00:22:01 29% 100%
a1-g team-a root Train dgxi-1 1.00 00:22:10 42% 99%
b-2-g04 team-b root Interactive dgx1-2 0.40 00:22:09 24% 100%
Pending Jobs Nodes
Job Project User Type Requested GPUs Wait Time Node -~ Total GPUs Allocated GPUs Utilization
b team-c root Train 200 00:07:45 dgx1-1
99 ' 9 8 8 68%
b-5-gg team-b root Train 2.00 00:07:46
dgx1-2
g 8 8 89%

LRI MRS R THER !

* RIAREE BB TIEE HEBUHTS
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FHEEXR o BB EREEE E TridentfiZEIKubernetes PeristentVolume (PV) -~ IfiZE
ENetApp ONTAP HEEME RIS E ~ 175 « NetApp SnapshotifiT « JEIRBIE R SMEES
EASMBEL o
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$ runai submit pvc-test -p team-a --pvc test:/tmp/pvclmount -i gcr.io/run-
ai-demo/quickstart -g 1

BT Ty 65 - ©EEXE MERA] B9 TPVC-TEST) I{FikEE :

$ runai get pvc-test -p team-a

EEZEEEIPV /tmp/pvcimountiEt & | Mteam Al T{E TPVC-tests o WlItb—3K ~ ZEBIIMAEN ) —EMERE
&:EE « ERENEXFEPEZERFHRIREEE « ILIIREIEEER - ERRIBRaUET —HAEE « ABUZ
I E N HMRMRAESTREAGR ©

{8 %18 B 2B Container Shell :

$ runai bash pvc-test -p team-a

A% ~ IS LU E RS Volume ~ TFENEBAMNE LK} o

E1EN] EEFAPVCSHINAE AT HBECNetApp FlexVol BYINAE » LAKNetApp ONTAP FlexGroup BINetAppIHAE
FEENTREMEEEEE - ERE2NEREIEEER - LR D EANetApp iRV E K224 o
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