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Open-source MLOps platforms
NetApp works with all major MLOps platforms
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Cloud-connected all-flash storage @
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Dependencies Dependencies
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Guest Operating System Guest Operating System

Physical Infrastructure Physical Infrastructure
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Snapshot &IZASEYEYFTHF 10 ONTAP EEEIMEIEA—ERMUEEAXHEFHFE ( Write Anywhere File
Layout , WAFL) . S#IEE—#, WAFL FRTHIBSAEE ERLFREIER, B2, SHIEERR,
WAFL R2BEZIER, ERENENHIEE NFIRHELITHIE. XEE I ONTAP 1£8J# Snapshot BlZs
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BYSIFAcEdE, MATERIEIER, ELt Snapshot BIARMEIFES. XFMAILIBEREMARTEEREES
HIRVRESTERR FEETE], FHBER SRR DS RIS,

&R LUER Snapshot BIARME BN HE LUN , SiERREENENHNS. ONTAP =5 Snapshot BlZsHHE
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Blocksin  Blocks on Blocks in  Blocks on
a File the Disk a File the Disk
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SnapShot SnapShot SnapShot
Copy 1 Copy 1 Copy 2

A Snapshot copy records only changes to the active file
system since the last Shapshot copy.
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Traditional Copy FlexClone Copy

Original Original

FlexClone copies share data blocks with their parents, consuming no
storage except what is required for metadata.
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LURIETIE XAV KRR R L #E. FEERE. BlueXPERIMBEF e R E. Eitr] UK ARE M
DEIEE HIPRE R B 2o

BlueXP Copy and Sync@—f 3 EIRSS (SaaS) TE. REMFEHAIREREE, HBlueXPEHIFIREY fit & B3R
FiBHBIERIERNTT. BlueXPEHIFEIL BRI LIEBZBEAWS. Azure. Google Cloud Platforma} A ERIR
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NetApp XCP X Ot —mET ENRVRG, Tl AHHRE, WXGRGETABHRHEATXH2RBE
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mZIERITE SN, BI1ZFLUTIEE:
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* EfER—SmRTEPRZ T 4000 12103,

* ENIZIFECPU, Tm, BEMESEZIEIR NAS TEAFHBPHITHITIRIE FlexVol o
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ONTAP. Azure NetApp FilesZ{NetApp Cloud Volumes ONTAP3Efl, Itksh. R
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LAY version

Apache 53 2.0.1

Apache St Helm ElZ& 8.0.8

Kubeflow 1.7, @IEE "FEKF" 0.1.1.
Kubernetes 1.26.

NetApp Astra Trident 23.07
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1. NetAppZZiX HAIPod 8IS A T FlexGroupHy =i,

LTSRS R T S AAIPod Storage Virtual Machine (SVM)@ULF’FHTFIexGroupE’J I, IfEumfE
FB ontap-nas-flexgroup FEREIFEF. ONTAP ZFMMHEELHIEEEE. FlexVol # FlexGroup

o FlexVol EEBEX/NRE (BEAESR, RAKNUAFREIE) %—EE, FlexGroup #&8] L
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$ cat << EOF > ./trident-backend-aipod-flexgroups-ifacel.json
{

"version": 1,

"storageDriverName": "ontap-nas-flexgroup",
"backendName": "aipod-flexgroups-ifacel",
"managementLIF": "10.61.218.100",
"dataLIF": "192.168.11.11",

"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

}

EQOF

$ tridentctl create backend -f ./trident-backend-aipod-flexgroups-
ifacel.json -n trident

o o
e et e it fom - +

| NAME | STORAGE DRIVER | UUID
| STATE | VOLUMES |

o o
e tom pom - +

| aipod-flexgroups-ifacel | ontap-nas-flexgroup | b74cbddb-e0b8-40b7-

b263-b6dabdecObdd | online | 0 |

fessmesesmess e e soss=a== fresssssesmess o= ===
fes==s=ssssscscscssossssssssssssss=sa== femem==== foms=m==== ¥

$ tridentctl get backend -n trident

femsmesesess e e soss=a== fresssesmemese o= ===
fesssssssssscsesessosssassssassssasmaaa femmm==== fommsm==a= 4

| NAME | STORAGE DRIVER | UUID
| STATE | VOLUMES |

fesssssssscsssescasossas= femsssssssessssosasaa=

i e S from e T 4

| aipod-flexgroups-ifacel | ontap-nas-flexgroup | b74cbddb-e0b8-40b7-
b263-b6dabdecObdd | online | 0 |

2. NetApp RN eI B B T HFlexVol[Gif, ErIReHEERFlexVolEItEXKAMN BIEF. FHEER.
H. AIXEESEF, MREMFH FlexVol &, HNEIE—1HZ BT FlexVol B9 Trident f5iK. U TSR
BIERT IEB— 1B AT FlexVolBY =ik,



S cat << EOF >

{

"version":

"storageDriverName":

./trident-backend-aipod-flexvols.json

1,
"ontap-nas",

"backendName": "aipod-flexvols",
"managementLIF": "10.61.218.100",
"dataLIF": "192.168.11.11",
"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

}

EOF

$ tridentctl create backend -f ./trident-backend-aipod-flexvols.json -n
trident

fmm e ————————— e ———————

o - e fomm - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

fmm fmm

Tt it S ittt S iataintat +

| aipod-flexvols | ontap-nas | 52bdb3bl-13a5-4513-a9cl-
52a690657fabe | online | 0 |

e e

fo———— +——— fom—— +

$ tridentctl get backend -n trident

e e

fo——— +——— fo——— +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

o o
i e oo +

| aipod-flexvols | ontap-nas | 52bdb3bl-13a5-4513-a9cl-
52a69657fabe | online | 0 |

| aipod-flexgroups-ifacel | ontap-nas-flexgroup | b74cbddb-e0b8-40b7-b263-
bo6daocdecObdd | online | 0 |

o fom
ittt S ittt S iatatniat +

i& A FNetApp AlPodZfZEEIKubernetes StorageClassesiil

TERAsta=IRE

|IheEfEKubornetes £ B P o SEC B 1FE A

&

RIRZ Al RSB — 1 EL

% Kubornetes StorageCluster, LA TFRFIFRRIE J:’lvﬂtlzﬁtrli’%fixﬂ’]éﬂﬁﬁﬁ%ﬁuJ:ETT BE

gﬁULE’JTW*EEE’JStorageCluster "NetApp AlPod",

1I5Z2 D) "Astra Trident 34",
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https://docs.netapp.com/us-en/netapp-solutions/ai/aipod_nv_intro.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html

1. NetAppEiIXAEE—THEIEN B 7 FlexGrouplI = ik /G iR I EES "EH T NetApp AIPodEFE Y Asta

=X HEimnsl", FE1. TENTRFIGLERT IEZ 1 StorageClassestid 2. XLEStorageClasses
I FZA T PRI BN RAIGEH EH T NetApp AlIPodZfERAsta= X R GiH= A", F1H5-—PFIANS
B "ET RDMA HY NFS" TIAZ.

R T EMIBRAERZAY PersistentVolumeClaim ( PVC ) BYARIERK A4S, UTREMERT
reClaimPolicy {8 Retain o BX re"claimPolicy " FEEMIEMER, BSIHEXE R "Kubernetes
A",

AR LUTFRfilStorageClassesfEAMRAEHIA/N262144, BERILRAEHEA/N. HIERM
EONTAPAZA LEEERAEZHTA/). 1BESN "ONTAP 14" THIFHAIE S,

AR EFERAETRDMAKINFS, #HIEONTAPA S LEREETRDMAMINFS, BXFHAEE. 5
Dlhttps://docs.netapp.com/us-en/ontap/nfs-rdma/[ONTAPBY 5 22643,

AR BELUTFRBIP. K7EStorageClassiE X X4 HIStoragePoool FEX IS E 4 E [T o
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https://docs.netapp.com/us-en/ontap/nfs-rdma/
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https://docs.netapp.com/us-en/ontap/nfs-rdma/
https://docs.netapp.com/us-en/ontap/nfs-rdma/
https://docs.netapp.com/us-en/ontap/nfs-rdma/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://docs.netapp.com/us-en/ontap/nfs-admin/nfsv3-nfsv4-performance-tcp-transfer-size-concept.html
https://docs.netapp.com/us-en/ontap/nfs-admin/nfsv3-nfsv4-performance-tcp-transfer-size-concept.html
https://docs.netapp.com/us-en/ontap/nfs-admin/nfsv3-nfsv4-performance-tcp-transfer-size-concept.html
https://docs.netapp.com/us-en/ontap/nfs-admin/nfsv3-nfsv4-performance-tcp-transfer-size-concept.html
https://docs.netapp.com/us-en/ontap/nfs-admin/nfsv3-nfsv4-performance-tcp-transfer-size-concept.html

$ cat << EOF > ./storage-class-aipod-flexgroups-retain.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: aipod-flexgroups-retain
provisioner: csi.trident.netapp.io
mountOptions: ["vers=4.1", "nconnect=16", "rsize=262144",
"wsize=262144"]
parameters:
backendType: "ontap-nas-flexgroup"
storagePools: "aipod-flexgroups-ifacel:.*"
reclaimPolicy: Retain
EQOF

$ kubectl create -f ./storage-class-aipod-flexgroups-retain.yaml

storageclass.storage.k8s.io/aipod-flexgroups-retain created

$ cat << EOF > ./storage-class-aipod-flexgroups-retain-rdma.yaml

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: aipod-flexgroups-retain-rdma

provisioner: csi.trident.netapp.io

mountOptions: ["vers=4.1", "proto=rdma", "max connect=1l6",
"rsize=262144", "wsize=262144"]
parameters:

backendType: "ontap-nas-flexgroup"
storagePools: "aipod-flexgroups-ifacel:.*"
reclaimPolicy: Retain
EQOF

$ kubectl create -f ./storage-class-aipod-flexgroups-retain-rdma.yaml

storageclass.storage.k8s.io/aipod-flexgroups-retain-rdma created

$ kubectl get storageclass

NAME PROVISIONER AGE
aipod-flexgroups-retain csi.trident.netapp.io Om
aipod-flexgroups-retain-rdma csi.trident.netapp.io Om

2. NetApp FEINEIB—MNSEEIDHEIENBAT FlexVol BY Trident [5im¥IMNHY StorageClass "i&H
FAIPodEfZERIAsta Trendent/5imnfl", 2%, TEBRGIGHSERT A FlexVol EElE—
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StorageClass FYi37%,

AR EUUTRBIA. KR7EStorageClassTE X X HHIStoragePoool FEEHIEERE GiR. HE
BIEFRILEFEENER. Maa=ERERERMNABRGEIR ontap-nas RohiEF.

{EBKubnetes



$ cat << EOF >
apiVersion:
kind: StorageClass
metadata:

name: aipod-flexvols-retain

provisioner: netapp.io/trident
parameters:
backendType: "ontap-nas"

reclaimPolicy: Retain
EOF
$ kubectl create -f

storage.k8s.io/vl

./storage-class-aipod-flexvols-retain.yaml

./storage-class-aipod-flexvols-retain.yaml

storageclass.storage.k8s.io/aipod-flexvols-retain created

$ kubectl get storageclass

NAME PROVISIONER AGE
aipod-flexgroups-retain csi.trident.netapp.io Om
aipod-flexgroups-retain-rdma csi.trident.netapp.io Om
aipod-flexvols-retain csi.trident.netapp.io Om

Kubeflow

Kubeflow &
ETNABTE Kubernetes E£E8¥HERE Kubeflow ASERBIES

Gk ts

EPITETIFRRRIERBAIZA], BAIREEEHRITUTES:!

1. BB — 1 EEEITHIKubenetesEEEE. FH HIEE B THIKubeflowhR A&z #F Itk Kubeneteshiids, B XxZ31F
BIKuberneteshRZ<BIFIR. iBEZEFIEHIKubeflowhRZSHIKH i X Z "Kubeflow B /5 14",

2. B 7EKubbernetesEE B M L HATENetApp Asta= 77, B XAsta=TNIHAEMEZIFAEE. EEN
"Astra Trident SX44",

REEIA Kubernetes StorageClass

7EEBEKubeflowz g, FATEINTEKubenetesSE B F5E — 1M #RiAStorageClass, KubeflowBfEIIZAIgER =1
{EAERIAStorageClassELEFHK A4S, MNRKRFEAIStorageClassiSE /IE i StorageClass. NIEPERIGER
K. EBIEEBFPIETERIA StorageClass , IEMEBBEVEENMITUTES . NREEEFHPIETEIIA
StorageClass , MBI LABKT b5 B,

1. I A StorageClasses z—15E HERIA StorageClass o U TS ER T & AIStorageClassian
ontap-ai-flexvols-retain {fE/IEXIAStorageClass,
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https://www.kubeflow.org/docs/releases/
https://www.kubeflow.org/docs/releases/
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https://www.kubeflow.org/docs/releases/
https://www.kubeflow.org/docs/releases/
https://www.kubeflow.org/docs/releases/
https://www.kubeflow.org/docs/releases/
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html

ontap-nas-flexgroup Trident FiREE AR/ PVC K/IVEE K, FIABERT, KubeFlow
() ceHmEANRELHLGB K PVC . Eik, 12 Kubeflow B, FEEFIFE ontap-nas-
flexgroup aimEAHY StorageClass F8E IBRIA StorageClass o

$ kubectl get sc
NAME

ontap-ai-flexgroups-retain
ontap-ai-flexgroups-retain-ifacel
ontap-ai-flexgroups-retain-iface?
ontap-ai-flexvols-retain

$ kubectl patch storageclass ontap-ai-flexvols-retain -p

PROVISIONER

csi.trident.
csi.trident.
csi.trident.
csi.trident.

netapp. i
netapp. i
netapp.i
netapp. i

AGE
25h
25h
25h
3s

'{"metadata":

{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'

storageclass.storage.k8s.io/ontap-ai-flexvols-retain patched

$ kubectl get sc

NAME PROVISIONER

ontap-ai-flexgroups-retain csi.trident.

ontap-ai-flexgroups-retain-ifacel csi.trident.

ontap-ai-flexgroups-retain-iface? csi.trident.

ontap-ai-flexvols-retain (default) csi.trident.
Kubeflow&BE %1

ZREKubeflowH iF Z R [EIAYIEI,
I,

netapp. i
netapp. i
netapp.i
netapp. i

AGE
25h
25h
25h
54s

BEZN "Kubeflow BE75 X" BXEBERIAIFIR. HEER

() wTFRIEEH. BAMSMBBT Kubeflow 1.7 "HHEKF 0.1.1.

Kubeflow 1E{EFES R

NEEMZERIFRAREKE Jupyter ZEiCA B T8

Kubeflow BEFSIRIRECEFTHY Jupyter EiEAEBARS S, URSHMIERERT(E=E,. B
X Kubeflow T3 Jupyter Z£iEAEBEVFHAEE, 1BESN "Kubeflow B 514"
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https://www.deploykf.org
https://www.deploykf.org
https://www.deploykf.org
https://www.deploykf.org
https://www.deploykf.org
https://www.kubeflow.org/docs/components/notebooks/
https://www.kubeflow.org/docs/components/notebooks/
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https://www.kubeflow.org/docs/components/notebooks/

i B

Notebooks
@ Motebooks
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@ " i
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ENetApp#iiEIR1F T EE S5Kubeflow4E & A

o "EFTF Kubernetes BY NetApp #ERIF TEE" ] 5 Kubeflow &&1FER. & NetApp
HIERF T EES Kubeflow E&ERAEBUTHRES:

* BIEMZERE U EEMJupyterEiR AFHITERNetAppHUEEIRIR(E. FIMICIRRBAM 7=,
* {EAKubeflowEBIELR. A LUK ENetApp iR ERRIE(FIMNCIZREBM = iE) B 5 EI B s TIER T,

BEZEN "Kubeflow =" BXRFLTAEBS Kubeflow A& FERANIFHAES, 1550 NetApp Data Science Toolkit
GitHub ZEfEEFRHI—T,

T ER-E A KubeflowHINetApp#iiEi2E T B &)1 EERIR G IRE!

T TEERKubeflowAINetApp ¥tz iR (E T A &1151)IIF1 50 E A F BB IR A B S PR
RSB, WRHIRBTFRTRES T NetAppfEiErIEiIfEL,

S

b=t

SIB— e SFRRECERIUE. LA T KubeflowE & FBYIIZRANMI B,
AT B— 1 Z R ARG

FROM pytorch/pytorch:latest

RUN pip install torchvision numpy scikit-learn matplotlib tensorboard
WORKDIR /app

COPY . /app

COPY train mnist.py /app/train mnist.py

CMD ["python", "train mnist.py"]
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RIBENER, REGITIZEFFMENMELEENRGE, FFENB(FZIRREZH. BNBELEEBBEEN
BIKubeflow,

fERPyTorchfKubeflow&E&i/lIZ5 5 XMNISTHUERI/NEINN

BATA—NNBIHREZ LR B, ZNEZREMNISTEIEHTTYIZREY. MNISTHIESEROZIIHFHNFEE K
Hpko ERIAR/NA28x28%F, #HEE760. 000 MR E5R10. 000 MUIER AR, BT I SRIARYFHREZ R
BE—M2RITENSE, EAKubeflowEERITIEI, FSRHE "I BXIFAER ... B I8KubeflowEE
A7 AR "853 FEIDockeriR{&,

Expenments * MNIST Train Pipeline

< ® mnist pipeline 2024-04-03 15-57-35

Graph Run output Config
mnist_train_op @
rJ
dataset-snapshot & mnist_test op @

5

{ETensorboard BN & R4
WEYIZR5ERE. FATRI LUERTensorboard BN ERER, "Tensorboard" YE9Kubeflowls Bk ERY—INIHEE

Rift, TR ERFLLE)EBE XHtensorboard, LA REIETR TG E SHIERRIF LA RK R E
SR E,
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https://www.tensorflow.org/tensorboard
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fEFKatbiR I B S

"Katb." ZKubeflwhH—1T A, AJRATREREBESH, BLIRKR. 1BREXFAHEIT Bif. XBEZE
ML, €XIetna. EEEERANEBS (LI leining_rate //IF2), KatbfEFARAFEXHEHRITESEH
i, UHREIREMEEENRESHAS, EAUEAFRENS MR EXXESE, 3E, WAILIER
VENISEE X YAML X, FEZE—MKatisSLHAREE-

e IR T S ED

« Experiment details B OELETE
Objective
Name Wahdaton-accurocy
Type maximize
Goa!
& Kol Additicnal metrics Teair-accamey
Trials

Max talked trinls
Max trials

Paralel trials
Parameters

It Parameter type: double Min: 0,0 Max: 0,03

num-layers Poarameter typazint e 1 Munx: 64
ptimizer Parameder type: calegorical  sgd, adam, firl
Algorithm

MName

Metrics collector

Collector type Filg
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https://www.kubeflow.org/docs/components/katib/hyperparameter/

D ieamT e = ]

« Experiment details W DELETE

@  Coultnt find any successtul Trial

OWERVIEW TRIALS GETAILS VAML
e roistngiondh
Status ngi
Best trial Mo -aptimal trial yel
Besttrials params Mo aptimal thal vet
Best trial performance
User defined goal Valdatior-acturacy » 0.9
Running trials
Fadled triala
Succeeded irials a
Experiment Conditions
= Filter 9

fEFNetAppIR R (RIFEAHE LA S L AT ERER 1%

7EAREY)I|ZRERIE). TN rTREHR BRFIILREUBEERIRIE, LUETRE. Ak, FANI LA EEFFRINSnapshot
FE. MR EQEIRE. AJLUER & FKubernetesfINetApp DataOps TEE",

pipal
[Es PRTST 10 P
description = i =
dof saist pipelinel]
mnist train task mnist trmin api)
i trat wk. apg
kfp;onpres. mount_pvcl !
1¥T i tan t test ap
ist test task. applyf
Tp . onpres pvel i

st-dara= + snapshal-names" + strivoluse snapshor nase) + = . -nesespaces{ {work!Low. nasespace}1*1,

wmaist tost tash.afterlenist traln_ tack)
dataret snapshot, after{anist train task)

B2 N "EAFKubeflowlINetApp BRI E T E G R BXEHER ...
Apache 5

Apache Airflow Z3E

ETNATE Kubernetes B EE S RSN T BIES S

@ B LA7E Kubernetes LASMYE & EEBE Airflow o 7E Kubernetes LISMNYTFE & EEBE S AATELLAR
R EHSEERA,
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[l
ERITATFRRRERE LS 280, HNRELEHITUTES:

1. BEBE— 1 L{EIEEHR Kubernetes 5%,

2. ZB1EKubbernetesE B P L HEIE NetApp Asta=if1EE. BFAsta=IMINEEMEZIFAEE. FEN
"Astra Trident SX44",

Z# Helm

Airflow BIf£F8 Kubernetes &RV ELEIEEE Helm #H1TERE, EEBBUAZAEN, DMEIEDRL TN LRE
Helm . 2EHEBZ TN LRE Helm , 15188 "L ER" FEE 7 Helm XA,

REEIA Kubernetes StorageClass

7EEBE Airflow Z 81, fERATE Kubernetes SEB¥HR15E —NEAIA StorageClass » S EI RS Z RN ERAZIA
StorageClass BCEF KA ML, R KIFE(A StorageClass FEESIZRIA StorageClass , MZBEIFEK, E
EEBFPIEE A StorageClass. BIREBAFTIARYIRBEHITIZIE "Kubeflow ZE" #5. WMRBEEEPIEER
A StorageClass , Ma] ABLT IS E,

M Helm HE SR
E{EM Helm 7£ Kubernetes B FERE TR, BEMEBEBAL ZHMITUTES:

1. #RERIGEAER Helm SPEB SR "2E A" ATF Artifact Hub LB ASREIR. TERNRFI&HS 2R T 0
fEF Helm HESR. RIFEHIFZMAAFREE, RIFFEEK, 0 / HMER custom-
values.yaml XHHBE,

$ cat << EOF > custom-values.yaml
FHAFH A H AR
# Airflow - Common Configs
i Fdsstss i s EE A AL EEEEEEEEE
airflow:
## the airflow executor type to use
#4
executor: "CeleryExecutor"
## environment variables for the web/scheduler/worker Pods (for
airflow configs)
#4
#
FHAHH A H A
# Airflow - WebUI Configs
igdstagsstdasataaaa AR AR LA REEER
web:
## configs for the Service of the web Pods
#4
service:
type: NodePort
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FHAFH S A AR
# Airflow - Logs Configs
FHAHH AR H AR AR
logs:
persistence:
enabled: true
FHAHH A H A
# Airflow - DAGs Configs
FHAFH A H A AR H ARSI S S
dags:
## configs for the DAG git repository & sync container
#4
gitSync:
enabled: true
## url of the git repository
#4
repo: "git@github.com:mboglesby/airflow-dev.git"
## the branch/tag/shal which we clone
#4
branch: master
revision: HEAD
## the name of a pre-created secret containing files for ~/.ssh/

#4

## NOTE:

## - this is ONLY RELEVANT for SSH git repos

## - the secret commonly includes files: id rsa, id rsa.pub,

known hosts
## - known hosts is NOT NEEDED if “git.sshKeyscan® 1is true

#4

sshSecret: "airflow-ssh-git-secret"

## the name of the private key file in your “git.secret’
#4

## NOTE:

## - this is ONLY RELEVANT for PRIVATE SSH git repos

#4

sshSecretKey: id rsa
## the git sync interval in seconds
#4
syncWait: 60
EOF
$ helm install airflow airflow-stable/airflow -n airflow --version 8.0.8

--values ./custom-values.yaml

Congratulations. You have just deployed Apache Airflow!
1. Get the Airflow Service URL by running these commands:
export NODE PORT=S$ (kubectl get --namespace airflow -o



Jjsonpath="{.spec.ports[0] .nodePort}" services airflow-web)

export NODE IP=S (kubectl get nodes —--namespace airflow -o

jsonpath="{.items[0].status.addresses[0] .address}")

echo http://$NODE_IP:$NODE_PORT/
2. Open Airflow in your web browser

2. WIAPRESUR Pod ¥IERTNBIETEIET. FiA POD RIRERE/ L5 #haVRTial A BERTh.

$ kubectl -n airflow get pod

NAME READY
airflow-flower-b5656d44f-h8qgjk 1/1
airflow-postgresgl-0 1/1
airflow-redis-master-0 1/1
airflow-scheduler-9d95fcdf9-clfib 2/2
airflow-web-59¢c94db9c5-z7rg4 1/1
airflow-worker-0 2/2

STATUS

Running
Running
Running
Running
Running

Running

RESTARTS

N ©O N O O O

3. 1ZERPIE 1 FRfER Helm ZBE Airflow BT & _EENH AV BAFREY Airflow Web ARSS URL o

$ export NODE PORT=S$ (kubectl get --namespace airflow -o

jsonpath="{.spec.ports[0] .nodePort}" services airflow-web)

$ export NODE IP=$ (kubectl get nodes --namespace airflow -o

Jjsonpath="{.items[0].status.addresses[0] .address}")

$ echo http://$SNODE IP:SNODE PORT/

4. HIAERI LLIAIE] Airflow Web RS

AGE
2h
2h
2h
2h
2h
2h
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fEFINetAppEiEiRE T A B Airflow

o "EMATKubernetesfNetApp DataOps TE A" sl 55 RESHEA, BT ENetAppEiiE
IRETEESAIMlowSESEA. A LUSNetApp iR B IRIZ (E(HI R B IRBBA T2 8 &
ZIFBAIrflowZmHER BEh M TIER A,

B2 RO #B3. NetApp T ##E X7 Aiflow R ERILL TABRIFAE .

Asta=imi2{Erpl
AT ERET R EFEHAsta= m M EH TS Fie BRI G,

SANUEE

INRIEH NetApp FERS | FE LB EEHT Kubernetes SEEHPMA S LEXRSEE RN PVC BENIES
» MBS NXLEE, ERJLUER Trident EFANINEESAXLES,

UFRBIRSRRT ERIBENSNTIE pb_tg_all, H¥ PVCs WFAER, BB Kubernetes B/
i, BEBSNIEERSEER, B Trdent L',
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E: PVC FISEX4EHIETE T accessModes {H ReadOnlyMany o H* accessMode FERRVIEME R, 1BS
0 "Kubernetes B A X14",

$ cat << EOF > ./pvc-import-pb fg all-ifacel.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: pb-fg-all-ifacel

namespace: default
spec:

accessModes:

- ReadOnlyMany

storageClassName: ontap-ai-flexgroups-retain-ifacel
EQOF
$ tridentctl import volume ontap-ai-flexgroups-ifacel pb fg all -f ./pvc-
import-pb fg all-ifacel.yaml -n trident

e tomm
e i fomm -

e it L e pom - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

o tomm o
e tomm -
- tom pom - +

| default-pb-fg-all-ifacel-7d9f1 | 10 TiB | ontap-ai-flexgroups-retain-

ifacel | file | b74cbddb-e0b8-40b7-b263-b6dat6decO0bdd | online | true
|

- o
i ettt fomm
it et L e e e e o +——— +

e e e fr e

e fress=m=m==s
fesssssssssscsesessosssassssassssasmaaa femmm==== fommsm==a= 4

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
B it fememema=a

E fremsmm=a==s
femsssssssssssesessososesssssssssassass R e +

| default-pb-fg-all-ifacel-7d9fl | 10 TiB | ontap-ai-flexgroups-retain-
ifacel | file | b74cbddb-e0b8-40b7-b263-b6dab6decO0bdd | online | true
|

fess e e me s e e e s e s e e femememaae
frosssssmsms s m e s e s e e e e fressmm=a==s
fems=ssmss=sssesessososassssssssssssa=s Fem=m==== e T
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$ kubectl get pvc

NAME STATUS VOLUME CAPACITY

ACCESS MODES STORAGECLASS AGE

pb-fg-all-ifacel Bound default-pb-fg-all-ifacel-7d9f1l

10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 25h
ICEME

E&AI LAEA Trident 7€ NetApp EERAHF & LEEEFE.

{EFkubecilliZ Fr&IEISE
TGS ERT iNEEERkubeck BiE HAIFlexVol,

ELLTF ARG PVC EXXHHIEE T accessModes {B ReadWriteMany o B accessMode FERRFMER
» BB "Kubernetes B 5 X14"

$ cat << EOF > ./pvc-tensorflow-results.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: tensorflow-results
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 1Gi
storageClassName: ontap-ai-flexvols-retain
EQOF
$ kubectl create -f ./pvc-tensorflow-results.yaml
persistentvolumeclaim/tensorflow-results created
$ kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE
pb-fg-all-ifacel Bound default-pb-fg-all-ifacel-7d9f1l
10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 26h
tensorflow-results Bound default-tensorflow-results-
2£de60 1073741824 RWX ontap-ai-flexvols-retain

25h

{EFINetAppZURIRIE T AGRENE
ItEh. &R ] LAEAIE A FKubornetesBINetApp#IEIR1EF T A B ENetAppFHE AR L T & LEEEHE. EF

FKubnetesBINetAppEiEIR{F TR BN A= nFEREES. ENAFPBUTEEIRE, B2N 8, " TH
FAER,
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AIPodZEN S EREIEL R
TS S Al TIERE

E1E Kubernetes B HITETI &= Al F1 ML /B, EMEFEBEE ENMITUTES. B
Bf) Trident , &R LURREMAMEERTBER &4k PB #UEREIESE R H Kubernetes T{Efa %
iFia), EfEIEEIES T M Kubernetes Pod Hifia], HEFE Pod EXFIEE PVC E]
CI8

@ EAHBRELZERFZEIATE Kubernetes SEBFHITHVIFE Al Fl ML T{ES 8B 281t (A Docker
Resg) o

1. LUFRGE< BT i AEER ImageNet #UEERY TensorFlow BT Ef H B3 Kubernetes 1Ell. BX
ImageNet #IBEIFMER, BEEM "ImageNet MifL",

LERBIFEIIER/\ GPU , FEILAIUAEER/\MHES GPU BIEA GPU TR LiE1T. MR AIfELLA
DTESERPIRR, HPES/\MHES GPU LN KA FERER AR — M LIEhAR,. WRE, Wit
RS RIFFENRS, BT RENRTANLL,

Itoh, AT RAEEMESEE TR, SaFEIGEENESTEZELLIERN POD FIEHMR, LI,
KR7E Pod HEHSE — 16, F_NERKBTEMHEERMIEIR. XLEEEFEIEXHER PVC RAT#HT
5|, &% Kubernetes {EIBVIFHER, 1SN "Kubernetes B 75 314"

EATRGIEL IR Pod 1, edium A Memory B emtyDir m&IGHEHE] ° /dev/shm . Docker 28
iZ1TEY B EIRUEEM © /devishm® EINERBIAA/NE BRI AIBER B LUAE TensorFlow BIEK, AT RAIFTR
FE#H emptyDir HERRHEEB KD  /devishm' [ENE, BX emptyDir EHIFMER, BEN
"Kubernetes B /531",

FLRAIELE X HIEEE N B ESEIRIE securityContext > privileged {H true ,» WWERREZ
TEENLEEBEMAY root ARINIR, EXMER MEAIMTEIRRAEZHRITRRELEAHFEE root 1718
R, BfEME, TEREMITHEREFRIETRE root THRINPR. BREHREL M. true FFBURTF
BERITIVEE TERENEK,

$ cat << EOF > ./netapp-tensorflow-single-imagenet.yaml
apiVersion: batch/vl
kind: Job
metadata:
name: netapp-tensorflow-single-imagenet
spec:
backofflLimit: 5
template:
spec:
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
persistentVolumeClaim:
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claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
claimName: pb-fg-all-iface?2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
containers:
- name: netapp-tensorflow-py?2
image: netapp/tensorflow-py2:19.03.0
command: ["python", "/netapp/scripts/run.py", "--
dataset dir=/mnt/mount 0/dataset/imagenet", "--dgx version=dgxl",
num devices=8"]
resources:
limits:
nvidia.com/gpu: 8
volumeMounts:
- mountPath: /dev/shm
name: dshm
- mountPath: /mnt/mount O
name: testdata-ifacel
- mountPath: /mnt/mount 1
name: testdata-iface?
- mountPath: /tmp
name: results
securityContext:
privileged: true
restartPolicy: Never
EQOF
$ kubectl create -f ./netapp-tensorflow-single-imagenet.yaml
job.batch/netapp-tensorflow-single-imagenet created
$ kubectl get Jjobs
NAME COMPLETIONS DURATION

netapp-tensorflow-single-imagenet 0/1 24s

2. WIANEESE 1 PRIEAEVIEFEEREIT. UTRHSSHRINERRIELEXPREE NI ELEIRT —

4 POD , #HIt POD HajEEEF— GPU TIET = BT,

$ kubectl get pods -o wide

NAME READY STATUS
RESTARTS AGE

IP NODE NOMINATED NODE
netapp-tensorflow-single-imagenet-m7x92 1/1 Running
3m 10.233.68.61 10.61.218.154 <none>
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3. WIAEESE 1 heIBMELEMIhTEM. U TRAs<SHIAEL ERThTR.

$ kubectl get Jjobs

NAME COMPLETIONS DURATION
AGE

netapp-tensorflow-single-imagenet 1/1 5méd2s

10m

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

netapp-tensorflow-single-imagenet-m7x92 0/1 Completed
0 1lm

$ kubectl logs netapp-tensorflow-single-imagenet-m7x92
[netapp-tensorflow-single-imagenet-m7x92:00008] PMIX ERROR: NO-
PERMISSIONS in file gds dstore.c at line 702
[netapp-tensorflow-single-imagenet-m7x92:00008] PMIX ERROR: NO-
PERMISSIONS in file gds dstore.c at line 711

Total images/sec = 6530.59125

================ (Clean Cache !!! ==================

mpirun -allow-run-as-root -np 1 -H localhost:1 bash -c 'sync; echo 1 >
/proc/sys/vm/drop caches'

mpirun -allow-run-as-root -np 8 -H localhost:8 -bind-to none -map-by
slot -x NCCL DEBUG=INFO -x LD LIBRARY PATH -x PATH python
/netapp/tensorflow/benchmarks 190205/scripts/tf cnn benchmarks/tf cnn be
nchmarks.py —--model=resnet50 --batch size=256 --device=gpu
-—-force gpu compatible=True --num intra threads=1 --num inter threads=48
--variable update=horovod --batch group size=20 --num batches=500
-—-nodistortions —--num gpus=1 --data format=NCHW --use fpl6=True

--use tf layers=False --data name=imagenet --use datasets=True

--data dir=/mnt/mount 0/dataset/imagenet

-—datasets parallel interleave cycle length=10

-—-datasets sloppy parallel interleave=False --num mounts=2

--mount prefix=/mnt/mount %d --datasets prefetch buffer size=2000
-—datasets use prefetch=True --datasets num private threads=4

--horovod device=gpu >

/tmp/20190814 105450 tensorflow horovod rdma resnet50 gpu 8 256 b500 ima
genet nodistort fpl6 rl0 m2 nockpt.txt 2>&1

4. +mk: < BFEELVIIB, UTRISSERTESE 1 ReZrMEL T RMRE Ko
MIFRIEL I ERES, Kubernetes = B ohfliFR{E{RIFEXRY Pod



$ kubectl get jobs

NAME COMPLETIONS DURATION
AGE

netapp-tensorflow-single-imagenet 1/1 5m42s

10m

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

netapp-tensorflow-single-imagenet-m7x92 0/1 Completed
0 1lm

$ kubectl delete Jjob netapp-tensorflow-single-imagenet
job.batch "netapp-tensorflow-single-imagenet" deleted
$ kubectl get Jjobs

No resources found.

$ kubectl get pods

No resources found.

WITRZ DHI0 Al TIEAEH

21% Kubernetes SEFFHITREILZ Z T Al 71 ML 7Rk, 1BEEREBKIZ TN ERITUUTE
5o BIUIE, ErILUAFIBFMETE NetApp HLEEHE, HERENITIED SFraeRd
B GPU ., BXRAFZ 7 Al fEILEIER, HEILTE.,

1.
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Kubemetes {kis) Cluster

@ 58 nHIELAEL, AP OANELETFRSEENMIIGERIE. AXEASIERP(E

NESE=F 2 (S7: il

Kube API

Data Data
$ b

Master Node

LT RAe<LERT SIB—RRTIE5RT DB ANRITETRRAIFERNT R _ERITRIE— TensorFlow
EAENAEVREEE "ITET R Al TERE" FRSERGIFR, KBE-—0T, RAELIERD
RITRERIT.

tERBIRTEEIER/\1 GPU , ALLAIAE— GPU TERH R LiEfT, ZPRERE/\TMHEZ GPU, M
RIEH GPU TN R AR/ MULER GPU , AT RAREMIES M, ERIFEEMIHE, £H
ETFENTETNRFEBN GPU 88, BX Kubernetes BEBHNFAMES, EES M "Kubernetes B 75 314
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UL RBIHFEIET Kubernetes &, EAMFERSURA T KIZEARBITEM. FLt, A Kubernetes 1
WHERHECZLENX. MRATHISITIARE RN T B 5T, NALUERIEEERIBER T,

ERAIEZMSEHIETEN Pod BIEH hostNetwork {B true » IERT Pod TN TET SHIML
%, MA = Kubernetes & AE1 Pod SIERIEINMEEKR, EXMER TERIINERRASEI(E
fa# k& Open MPI , NCCL #1 Horovod ARFZ RHX AT ILIERE. ALk, ©EBEIHRENVINEHE
o B Open MPl , NCCL # Horovod BT REARIEIITSTEEZ N, f@FEELL hostNetwork

true FUFEURFERITANSE TEAHNER, BX hostNetwork FERIIFHAER, EEN
"Kubernetes B & X14",

$ cat << EOF > ./netapp-tensorflow-multi-imagenet-worker.yaml
apiversion: apps/vl
kind: Deployment
metadata:
name: netapp-tensorflow-multi-imagenet-worker
spec:
replicas: 1
selector:
matchLabels:
app: netapp-tensorflow-multi-imagenet-worker
template:
metadata:
labels:
app: netapp-tensorflow-multi-imagenet-worker
spec:
hostNetwork: true
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
claimName: pb-fg-all-iface2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
containers:
- name: netapp-tensorflow-py2
image: netapp/tensorflow-py2:19.03.0
command: ["bash", "/netapp/scripts/start-slave-multi.sh",
"22122"]
resources:
limits:

nvidia.com/gpu: 8
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volumeMounts:
- mountPath: /dev/shm
name: dshm
- mountPath: /mnt/mount 0
name: testdata-ifacel
- mountPath: /mnt/mount 1
name: testdata-iface?
- mountPath: /tmp
name: results
securityContext:
privileged: true
EQF
$ kubectl create -f ./netapp-tensorflow-multi-imagenet-worker.yaml
deployment.apps/netapp-tensorflow-multi-imagenet-worker created
$ kubectl get deployments

NAME DESIRED CURRENT UP-TO-DATE
AVATILABLE AGE

netapp-tensorflow-multi-imagenet-worker 1 1 1

1 4s

HIANEES 1 DHEBIRTHECHINED. UTREIS<SEIAENEIZCIZT —M#H8) POD , M&EE
EXFR, FEUI POD HAETEAHEHP— GPU HBI TR EiE1T.

$ kubectl get pods -o wide

NAME READY
STATUS RESTARTS AGE

IP NODE NOMINATED NODE
netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1
Running 0 60s 10.61.218.154 10.61.218.154 <none>

$ kubectl logs netapp-tensorflow-multi-imagenet-worker-654fc7f486-v6725
22122

HNER, S5HRERTZTRELHITHET REIZ Kubernetes Rk, LT RAIBLEIE—TETR,
BTEE, S5MREE—TFEIRAIFHENT RHITHIAERE TensorFlow EENIRF I EIED £ HIUH
17 "ITRET = Al TR

HEREIEEWIFR/N\A GPU , RLATUERER/\PMHES GPU RIS GPU TIFTTR LiE1T. MRER
GPU IR BEA/\MULR GPU , AT RAREMRSEME, ErIEFEEMEHE, FHETEN
THTRFIEBR GPU #E,

FEARAIELLTE X FIEER E Pod BB hostNetwork B true , MGEFE 1 FATIE Pod 1T
hostNetwork fH true —#f, AXNAFBRENFAES, BEUE 15,

$ cat << EOF > ./netapp-tensorflow-multi-imagenet-master.yaml
apiVersion: batch/vl
kind: Job



metadata:
name: netapp-tensorflow-multi-imagenet-master
spec:
backoffLimit: 5
template:
spec:
hostNetwork: true
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
claimName: pb-fg-all-iface2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
containers:
- name: netapp-tensorflow-py2
image: netapp/tensorflow-py2:19.03.0
command: ["python", "/netapp/scripts/run.py", "--
dataset dir=/mnt/mount 0/dataset/imagenet", "--port=22122", "--
num devices=16", "--dgx version=dgxl", "--
nodes=10.61.218.152,10.61.218.154"]
resources:
limits:
nvidia.com/gpu: 8
volumeMounts:
- mountPath: /dev/shm
name: dshm
- mountPath: /mnt/mount O
name: testdata-ifacel
- mountPath: /mnt/mount 1
name: testdata-iface?
- mountPath: /tmp
name: results
securityContext:
privileged: true
restartPolicy: Never
EQOF
$ kubectl create -f ./netapp-tensorflow-multi-imagenet-master.yaml
job.batch/netapp-tensorflow-multi-imagenet-master created
$ kubectl get Jjobs
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NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 0/1 25s 25s

4. WINEES R 3 PRIENE W IEFEERIET. U TFRASBSHIASAELEIET —PE Pod , WELE

X, FEI Pod HRIEFRHEP— GPU TN R LEIE!T. BENEE, BRVEPE 1 REFIEE
POD 37£i&1T, ABRETRMMT REEFENT R EIETT.

$ kubectl get pods -o wide

NAME READY
STATUS RESTARTS AGE

IP NODE NOMINATED NODE
netapp-tensorflow-multi-imagenet-master-ppwwj 1/1
Running 0 45s 10.61.218.152 10.61.218.152 <none>
netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1
Running 0 26m 10.61.218.154 10.61.218.154 <none>

S. WINETES R 3 PRIEMNEFIERNITRM. UTRGISSHIAEL BT,
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$ kubectl get Jjobs

NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 1/1 5m50s 9ml18s
$ kubectl get pods

NAME READY

STATUS RESTARTS AGE

netapp-tensorflow-multi-imagenet-master-ppww]j 0/1

Completed 0 9m38s

netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1

Running 0 35m

$ kubectl logs netapp-tensorflow-multi-imagenet-master-ppwwj
[10.61.218.152:00008] WARNING: local probe returned unhandled
shell:unknown assuming bash

rm: cannot remove '/lib': Is a directory

[10.61.218.154:00033] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 702

[10.61.218.154:00033] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 711

[10.61.218.152:00008] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 702

[10.61.218.152:00008] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 711

Total images/sec = 12881.33875

================ (Clean Cache !!! ==================

mpirun -allow-run-as-root -np 2 -H 10.61.218.152:1,10.61.218.154:1 -mca
pml obl -mca btl "“openib -mca btl tcp if include enpls0f0 -mca

plm rsh agent ssh -mca plm rsh args "-p 22122" bash -c 'sync; echo 1 >



/proc/sys/vm/drop caches'

mpirun -allow-run-as-root -np 16 -H 10.61.218.152:8,10.61.218.154:8
-bind-to none -map-by slot -x NCCL DEBUG=INFO -x LD LIBRARY PATH -x PATH
-mca pml obl -mca btl "“openib -mca btl tcp if include enplsO0f0 -x
NCCL_IB HCA=mlx5 -x NCCL _NET GDR READ=1 -x NCCL IB SL=3 -x

NCCL IB GID INDEX=3 -x

NCCL SOCKET IFNAME=enp5s0.3091,enpl2s0.3092,enpl32s0.3093,enpl39s0.3094
-x NCCL IB CUDA SUPPORT=1 -mca orte base help aggregate 0 -mca

plm rsh agent ssh -mca plm rsh args "-p 22122" python
/netapp/tensorflow/benchmarks 190205/scripts/tf cnn benchmarks/tf cnn be
nchmarks.py —--model=resnet50 --batch size=256 --device=gpu
-—force gpu compatible=True --num intra threads=1 --num inter threads=48
--variable update=horovod --batch group size=20 --num batches=500
-—nodistortions —--num gpus=1 --data format=NCHW --use fpl6=True

-—use tf layers=False --data name=imagenet --use datasets=True

--data dir=/mnt/mount 0O/dataset/imagenet

-—datasets parallel interleave cycle length=10

-—datasets sloppy parallel interleave=False --num mounts=2

--mount prefix=/mnt/mount %d --datasets prefetch buffer size=2000 --
datasets use prefetch=True --datasets num private threads=4

--horovod device=gpu >

/tmp/20190814 161609 tensorflow horovod rdma resnet50 gpu 16 256 b500 im
agenet nodistort fplé rl0 m2 nockpt.txt 2>l

6. INREFBFBRIRTEE, BREMER. UTTRAGLERTRRESE 1 PEIENTENRENRNT

=

P& worker ZBEMKRES, Kubernetes & B ohlBR{EEIXE£HY worker Pod o
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$ kubectl get deployments

NAME DESIRED CURRENT UP-TO-DATE
AVATLABLE AGE

netapp-tensorflow-multi-imagenet-worker 1 1 1

1 43m

$ kubectl get pods

NAME READY

STATUS RESTARTS AGE

netapp-tensorflow-multi-imagenet-master-ppwwj 0/1

Completed 0 17m

netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1

Running 0 43m

S kubectl delete deployment netapp-tensorflow-multi-imagenet-worker
deployment.extensions "netapp-tensorflow-multi-imagenet-worker" deleted
$ kubectl get deployments

No resources found.

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

netapp-tensorflow-multi-imagenet-master-ppwwj 0/1 Completed 0
18m

ok CREFEEINE. UTREIGSERTHERESE 3 Pl EFIL N RIS,
MR EEW T RES, Kubernetes & B ohfflbRERIXEXAIE Pod o

$ kubectl get Jjobs

NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 1/1 5m50s 19m
$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

netapp-tensorflow-multi-imagenet-master-ppww]j 0/1 Completed 0
19m

$ kubectl delete Jjob netapp-tensorflow-multi-imagenet-master
job.batch "netapp-tensorflow-multi-imagenet-master" deleted
$ kubectl get Jjobs
No resources found.
$ kubectl get pods
No resources found.
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