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FlexClone copies share data blocks with their parents, consuming no
storage except what is required for metadata.
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% FILBE—d R ZEE AT KIRE1EEREE © FlexGroupE|tEFlexGroup ~ HIMIEAEEFAIAIFIMLT

FEEMS - ILThERRIEERE -

MREFEANELEER « BEFHAFlexVol RFlexGroup & lorfvolumel #J Torfvolume)
F3 Tontap-nas) f#72E8ENT2TMIE Montap-nas flexgroup) E7FERENFZTNAY MTrident®if) o

$ cat << EOF > ./trident-backend-ontap-ai-flexgroups-ifacel.json

{

"version": 1,

"storageDriverName": "ontap-nas-flexgroup",
"backendName": "ontap-ai-flexgroups-ifacel",
"managementLIF": "10.61.218.100",

"dataLIF": "192.168.11.11",

"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

}
EOF

R
ANy

RIS vALS

$ tridentctl create backend -f ./trident-backend-ontap-ai-flexgroups-

ifacel.json -n trident

o o
e tomm - fomm - +
| NAME | STORAGE DRIVER |

UUID | STATE | VOLUMES |
o e
e tomm tom - +

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

b263-bocdabcdecObdd | online | 0 |

$ cat << EOF > ./trident-backend-ontap-ai-flexgroups-iface2.json
{

"version": 1,

"storageDriverName": "ontap-nas-flexgroup",
"backendName": "ontap-ai-flexgroups-iface2",
"managementLIF": "10.61.218.100",

"dataLIF": "192.168.12.12",

"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

}
EOF

$ tridentctl create backend -f ./trident-backend-ontap-ai-flexgroups-

iface2.json -n trident



| NAME | STORAGE DRIVER
UUID | STATE | VOLUMES |

| ontap-ai-flexgroups-iface2 | ontap-nas-flexgroup | 61814d48-c770-436b-
9cbd-cf7ee661274d | online | 0 |

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

b263-bodacdecObdd | online | 0 |

| ontap-ai-flexgroups-iface2 | ontap-nas-flexgroup | 61814d48-c770-436b-
9cbd-cf7ee661274d | online | 0 |

—_ t———
e e L L P T P tommm———— e +

2. NetAppth ZEiZ L —E D ZEFlexVol B 7 TEER 2B Tridenti& i o YR E(EAFlexGroup SZIEERIE

HIFRENINAEREIT AR ~ (RO sE @B E(EAFlexVol ZIBEERIEMNINAEREEFLAR ~ B « EHEEH
% o NRTHEEFAFlexVol MERARZR] ~ EUBEEIL—EZEFlexVol BYA ThEERE) B9 IERAR
2] BiF o UK S EFIBETRINEIEIIFlexVol EAE—ZHEILIFRE—EAR T hAERE M Tridentf& i o
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$ cat << EOF >
{

"version": 1,
"storageDriverName":
"backendName": "ontap-ai-f
"managementLIF": "10.61.21
"dataLIF": "192.168.11.11"
"svm": "ontapai nfs",
"username": "admin",
"password": "ontapai"

}
EQOF
$ tridentctl create backend -f

trident

I e e +
o
| NAME |
| STATE | VOLUMES |

e e e +
o

| ontap-ai-flexvols |

a9cl-52a69657fabe | online |

o - +
o
$ tridentctl get backend -n tr
o - +
o
| NAME |
| STATE | VOLUMES |

o - +
o
| ontap-ai-flexvols |
a9cl-52a69657fabe | online |

| ontap-ai-flexgroups-ifacel |
b263-bodacdecObdd | online |

| ontap-ai-flexgroups-iface2 |
9cbd-cf7ee661274d | online |

o - +

./trident-backend-ontap-ai-flexvols.json

"ontap-nas",

lexvols",
8.100",

14

./trident-backend-ontap-ai-flexvols.json -n

————————— fom e
STORAGE DRIVER | UulD
————————— fo——
ontap-nas | 52bdb3bl1-13a5-4513-
0 |
————————— fom
ident
————————— o ———— ¢
STORAGE DRIVER | UuID
————————— 1
ontap-nas | 52bdb3bl-13a5-4513-
0 |
ontap-nas-flexgroup | b74cbddb-e0b8-40b7-
0 |
ontap-nas-flexgroup | 61814d48-c770-436b-
0 |
————————— fom e ——— ¢

Kubernetes StorageClass#if5|ONTAP - o] BitiEITAIZRE

1R
00
ae
BE

o
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Pod EBF ~ R AE S EIE AR [E$EE! StorageClass ° W1%EStorageClassHIsF4HE T
A2[E "Trident> 4" ©

1. NetAppiEiE A ERE P E I SERAFlexGroupBTrident® s 237 1E5!B#YStorageClass "Tridenti® i
) ~ FERPONTAP AISFE"SER1 . E LR 4AAIStorageClass A B S FIE S FEFMFELIF (B Tridentf® URAs
FRISTEMILIF) BINFSHEME - #i7AStorageClassiEigiEZRIsEE IS EBIR o LX‘F’:%’%%EWJ /‘I'L_Lﬁﬁ
1I§|StorageCIassE’J7'5_t EmELERHER A E PRI A B2 FI& % "TridentiZ inEE 6l ~ EFXONTAP Al
EZRE"HEF1. AN FE StorageClassHIFAHE N ~ 55208 "TridentSZ 4" o

EItt = PR ¥ FERYPersistentVolume Claim (PVe) B ~ REMIRIFEMIEE « LU TEFIER TEur/EE])
B RE) o WFE MEWEEK) ARz EE « 55818 E & "KubernetesSX{4" o

$ cat << EOF > ./storage-class-ontap-ai-flexgroups-retain-ifacel.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-ai-flexgroups-retain-ifacel
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas—-flexgroup"

storagePools: "ontap-ai-flexgroups-ifacel:.*
reclaimPolicy: Retain
EQF
$ kubectl create -f ./storage-class-ontap-ai-flexgroups-retain-
ifacel.yaml
storageclass.storage.k8s.io/ontap-ai-flexgroups-retain-ifacel created
$ cat << EOF > ./storage-class-ontap-ai-flexgroups-retain-iface2.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-ai-flexgroups-retain-iface?2
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas-flexgroup"

storagePools: "ontap-ai-flexgroups-iface2:.*
reclaimPolicy: Retain
EOF
$ kubectl create -f ./storage-class-ontap-ai-flexgroups-retain-
iface2.yaml
storageclass.storage.k8s.io/ontap-ai-flexgroups-retain-iface2 created
$ kubectl get storageclass
NAME PROVISIONER AGE
ontap-ai-flexgroups-retain-ifacel netapp.io/trident Om
ontap-ai-flexgroups-retain-iface? netapp.io/trident Om

2. NetAppth E:H T2 7 BT IE B 72 LAY B B FlexVolIhAERI Tridentf® iR %I FEAY StorageClass "Trident®

15


https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
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/

16

imEnfl ~ FERATRONTAP AIERE "FBR2 | LA T an< EHIFEREILFlexVol E—StorageClass for the &g ©

ETFIEHIT « B REII—EABFlexVolhAEM Tridentf®if « EIIL R & 7EStorageClassEHERZETIE TS
EREIE o B FEHAKubernetes2K & 1B {E M b StorageClassHIHEE T « Trident& E AR E(AE
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$ cat << EOF > ./storage-class-ontap-ai-flexvols-retain.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-ai-flexvols-retain
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas"
reclaimPolicy: Retain
EQF
$ kubectl create -f ./storage-class-ontap-ai-flexvols-retain.yaml
storageclass.storage.k8s.io/ontap-ai-flexvols-retain created
$ kubectl get storageclass
NAME PROVISIONER AGE
ontap-ai-flexgroups-retain-ifacel netapp.io/trident 1m
ontap-ai-flexgroups-retain-iface? netapp.io/trident Im
ontap-ai-flexvols-retain netapp.io/trident Om

NetApmeE%L:ZFlexGroup i@ FAStorageClassUff2%E VolumefE A o T4 dn < & fIEEREIIFlexGroup
i@ StorageClass for the & F2 ©

515 - StorageClassEHIEETRIETITEM B o FIE « EFEHAKubernetes R EIEFE
Lt StorageClassHIHEFE @K ~ Trident& E s (EREAIEA TONTAP-NAS-flexgroup) SERENZTNRYAI RIS ©



$ cat << EOF > ./storage-class-ontap-ai-flexgroups-retain.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-ai-flexgroups-retain
provisioner: netapp.io/trident
parameters:
backendType: "ontap-nas-flexgroup"
reclaimPolicy: Retain
EQOF
$ kubectl create -f ./storage-class-ontap-ai-flexgroups-retain.yaml
storageclass.storage.k8s.io/ontap-ai-flexgroups-retain created
$ kubectl get storageclass

NAME PROVISIONER AGE
ontap-ai-flexgroups-retain netapp.io/trident Om
ontap-ai-flexgroups-retain-ifacel netapp.io/trident 2m
ontap-ai-flexgroups-retain-iface? netapp.io/trident 2m
ontap-ai-flexvols-retain netapp.io/trident 1m

KubeflowZpZE

R EEREATEKuUbernetes B EE P EFEKubeflowhs ~ BTSRRI TIE ©

FORIRIF
EETABFTRNHERE 250 « RARRCSEMTTIITRE

1. BB —ELEREENKubernetes£ & ~ MAKIEEH{TKubernetesziEMKuberneteshi s © AT IBAR
KAEE ~ s5582[ "E HKubeflow 4" o

2. fZB1EKubernetes#& ER R K 28 ENetApp Trident ~ ¥OFfE "TridentElE BI4RAE" o

2 ETEstKubernetes StorageClass

EEBEKubeflowZ Al ~ fE47ETEKubernetesE& P15 E FE5% StorageClass © KubeflowZpEZFE E A FERTE

% StorageClassRAL B IV EHEE - YRR B StorageClasssE & TBs&StorageClass « BIZPEiE G5B o
EETEERIEETERStorageClass ~ FA RS EEIZTMHAIT I ITIE - MRECEEEERNISETE

5% StorageClass ~ BIIB] XK@ L B o

1. BIRAHEFP—(EStorageClassEE 2 TBs& StorageClass ° LU T e S & fIEET%2 TONTAP-AI - FlexVols -
Retain] BYStorageClassZF8z&StorageClass °

ontap-non-flexgroup Tridenti&isiBR MR/ I\WPVCRTHEE K o IRIEFES « Kubeflowd E R
(D) BAIREXCBHPVCS - Bt~ AMIGER TONTAP-NAAS-Flexgroup) 1R
AyStorageClassFsE ZKubefflowZB EHIFE:E StorageClass ©
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$ kubectl get sc

NAME PROVISIONER AGE
ontap-ai-flexgroups-retain csi.trident.netapp.io 25h
ontap-ai-flexgroups-retain-ifacel csi.trident.netapp.io 25h
ontap-ai-flexgroups-retain-iface? csi.trident.netapp.io 25h
ontap-ai-flexvols-retain csi.trident.netapp.io 3s

$ kubectl patch storageclass ontap-ai-flexvols-retain -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'
storageclass.storage.k8s.io/ontap-ai-flexvols-retain patched

$ kubectl get sc

NAME PROVISIONER AGE
ontap-ai-flexgroups-retain csi.trident.netapp.io 25h
ontap-ai-flexgroups-retain-ifacel csi.trident.netapp.io 25h
ontap-ai-flexgroups-retain-iface? csi.trident.netapp.io 25h
ontap-ai-flexvols-retain (default) csi.trident.netapp.io 54s

fEFINVIDIA DeepOpsifZEKubeflow

NetAppiZsZEFNVIDIA DeepOpsitiIKubeflowEE T A - HE{FFDeepOpsEfE T EEKubernetesgz &£
EZBEKubeflow ~ sEREEPBBkIZFEBIT THII(E o

(D) s CHEMKEFBEBEKubeflow "Z A FEERMKubeflow T

1. B1E « EEEPILEKubeflow "KubeflowZFE45T" FZENVIDIA DeepOps GitHub#8ih E o
2. 58 FDeepOps Kubeflow&BE T B FhitHAIKubeflowfZRIRURL ©

$ ./scripts/k8s/deploy kubeflow.sh -x

INFO[0007] Applied the configuration Successfully!
filename="cmd/apply.go:72"

Kubeflow app installed to: /home/ai/kubeflow

It may take several minutes for all services to start. Run 'kubectl get
pods -n kubeflow' to verify

To remove (excluding CRDs, istio, auth, and cert-manager), run:
./scripts/k8s deploy kubeflow.sh -d

To perform a full uninstall : ./scripts/k8s deploy kubeflow.sh -D
Kubeflow Dashboard (HTTP NodePort): http://10.61.188.111:31380

3. HEsBKubeflowsh L2 RMERBMFMAPOIIRET (ST B TIRAS) -~ MFERmH L BN RSB ATH
R ERRIRAS o FiAPod Rl AR B A ) SRS R SRR o

$ kubectl get all -n kubeflow
NAME READY

18


https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md

STATUS RESTARTS AGE
pod/admission-webhook-bootstrap-stateful-set-0
Running 0 95s
pod/admission-webhook-deployment-6b89c84c98-vrtbh
Running 0 91s
pod/application-controller-stateful-set-0

Running 0 98s
pod/argo-ui-5dcf5d8b4 f-m2wn4

Running 0 97s
pod/centraldashboard-cf4874ddc-7hcr8

Running 0 97s
pod/Jjupyter-web-app-deployment-6850455447-gjhh7
Running 0 96s
pod/katib-controller-88c97d85c-kgg66

Running 1 95s
pod/katib-db-8598468fd8-5jw2c

Running 0 95s
pod/katib-manager-574c8c67f9-wtrf5

Running 1 95s
pod/katib-manager-rest-778857¢c989-fjbzn
Running 0 95s
pod/katib-suggestion-bayesianoptimization-65df4d7455-gthmw
Running 0 94s
pod/katib-suggestion-grid-56bf69f597-98vwn
Running 0 94s
pod/katib-suggestion-hyperband-7777b76cb9-9vé6dg
Running 0 93s
pod/katib-suggestion-nasrl-77£f6£9458c-2gzxq
Running 0 93s
pod/katib-suggestion-random-77b88b5c79-16479
Running 0 93s
pod/katib-ui-7587¢c5b967-nd629

Running 0 95s
pod/metacontroller-0

Running 0 96s
pod/metadata-db-5dd459cc—swzkm

Running 0 94s
pod/metadata-deployment-6cf77db994-69fk7
Running 3 93s
pod/metadata-deployment-6¢cf77db994-mpbjt
Running 3 93s
pod/metadata-deployment-6cf77db994-xg7tz
Running 3 94s
pod/metadata-ui-78£f5b59056-gbokr

Running 0 94s

pod/minio-758b769d67-11vdr

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1
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Running 0 91s

pod/ml-pipeline-5875b9db95-g8t2k

Running 0 91s
pod/ml-pipeline-persistenceagent-9b69ddd46-bt9r9

Running 0 90s
pod/ml-pipeline-scheduledworkflow-7b8d756c76-7x56s

Running 0 90s

pod/ml-pipeline-ui-79f£fd9c76-fcwpd

Running 0 90s
pod/ml-pipeline-viewer-controller-deployment-5fdc87f58-b2t9r
Running 0 90s

pod/mysqgl-657£87857d-15k9z

Running 0 91s
pod/notebook-controller-deployment-56b4f59bbf-8bvnr

Running 0 92s
pod/profiles-deployment-6bc745947-mrdkh

Running 0 90s

pod/pytorch-operator-77c¢97£f4879-hmlrv

Running 0 92s
pod/seldon-operator-controller-manager-0

Running 1 91s
pod/spartakus-volunteer-5fdfddb779-17gkm

Running 0 92s

pod/tensorboard-6544748d94-nh8b2

Running 0 92s

pod/tf-job-dashboard-56f79c59dd-6w59t

Running 0 92s

pod/tf-job-operator-79cbfdoedbc-rb58c

Running 0 91s
pod/workflow-controller-db644d554-cwrnb

Running 0 97s

NAME TYPE
CLUSTER-IP EXTERNAL-TP PORT (S) AGE
service/admission-webhook-service ClusterlIP
10.233.51.169 <none> 443/TCP 97s
service/application-controller-service ClusterlIP
10.233.4.54 <none> 443/TCP 98s
service/argo-ui NodePort
10.233.47.191 <none> 80:31799/TCP 97s
service/centraldashboard ClusterIP
10.233.8.36 <none> 80/TCP 97s
service/jupyter-web-app-service ClusterlIP
10.233.1.42 <none> 80/TCP 97s
service/katib-controller ClusterIP
10.233.25.226 <none> 443/TCP 96s
service/katib-db ClusterIP

1/1

1/1

1/1

1/1

1/1

1/1

1/1

2/2

1/1

1/1

1/1

1/1

1/1

1/1

1/1



10.233.33.151 <none> 3306/TCP

service/katib-manager

10.233.46.239 <none> 6789/TCP
service/katib-manager-rest
10.233.55.32 <none> 80/TCP
service/katib-suggestion-bayesianoptimization
10.233.49.191 <none> 6789/TCP
service/katib-suggestion-grid
10.233.9.105 <none> 6789/TCP
service/katib-suggestion-hyperband
10.233.22.2 <none> 6789/TCP
service/katib-suggestion-nasrl
10.233.63.73 <none> 6789/TCP
service/katib-suggestion-random
10.233.57.210 <none> 6789/TCP
service/katib-ui

10.233.6.116 <none> 80/TCP
service/metadata-db

10.233.31.2 <none> 3306/TCP
service/metadata-service

10.233.27.104 <none> 8080/TCP
service/metadata-ui

10.233.57.177 <none> 80/TCP
service/minio-service

10.233.44.90 <none> 9000/TCP

service/ml-pipeline
10.233.41.201 <none>

service/ml-pipeline-tensorboard-ui

10.233.36.207 <none> 80/TCP
service/ml-pipeline-ui

10.233.61.150 <none> 80/TCP
service/mysql

10.233.55.117 <none> 3306/TCP
service/notebook-controller-service
10.233.10.166 <none> 443/TCP
service/profiles-kfam

10.233.33.79 <none> 8081/TCP
service/pytorch-operator

10.233.37.112 <none> 8443/TCP
service/seldon-operator-controller-manager—-service
10.233.30.178 <none> 443/ TCP
service/tensorboard

10.233.58.151 <none> 9000/TCP
service/tf-job-dashboard

10.233.4.17 <none> 80/TCP

service/tf-job-operator

8888/TCP,8887/TCP

97s
ClusterIP
96s
ClusterIP
96s
ClusterIP
95s
ClusterIP
95s
ClusterlIP
95s
ClusterIP
95s
ClusterIP
95s
ClusterlIP
96s
ClusterIP
96s
ClusterIP
96s
ClusterlIP
96s
ClusterIP
94s
ClusterIP
94s
ClusterlIP
93s
ClusterIP
93s
ClusterIP
94s
ClusterIP
95s
ClusterIP
92s
ClusterIP
95s
ClusterIP
92s
ClusterIP
94s
ClusterIP
94s
ClusterIP

21



22

10.233.60.32

<none> 8443/TCP

service/webhook-server-service

10.233.32.167

NAME
TO-DATE
deployment
1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

3

deployment.

1

deployment.

1

deployment.

1

deployment.

1
deployment

AVATLABLE

<none> 443/TCP
AGE
.apps/admission-webhook-deployment
97s
apps/argo-ui
97s
apps/centraldashboard
97s
apps/jupyter-web-app-deployment
97s
apps/katib-controller
96s
apps/katib-db
97s
apps/katib-manager
96s
apps/katib-manager-rest
96s

95s
apps/katib-suggestion—-grid
95s
apps/katib-suggestion-hyperband
95s
apps/katib-suggestion-nasrl
95s
apps/katib-suggestion-random
95s
apps/katib-ui
96s
apps/metadata-db
96s
apps/metadata-deployment
96s
apps/metadata-ui
96s
apps/minio
94s
apps/ml-pipeline
94s
apps/ml-pipeline-persistenceagent
93s
.apps/ml-pipeline-scheduledworkflow

94s

87s

apps/katib-suggestion-bayesianoptimization

ClusterIP

READY

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

3/3

1/1

1/1

1/1

1/1

1/1

UP-



1 93s
deployment.apps/ml-pipeline-ui

1 93s
deployment.apps/ml-pipeline-viewer-controller-deployment
1 93s
deployment.apps/mysgl

1 94s
deployment.apps/notebook-controller-deployment
1 95s
deployment.apps/profiles-deployment
1 92s
deployment.apps/pytorch-operator

1 95s
deployment.apps/spartakus-volunteer
1 94s
deployment.apps/tensorboard

1 94s
deployment.apps/tf-job-dashboard

1 94s
deployment.apps/tf-job-operator

1 94s
deployment.apps/workflow-controller
1 97s

NAME

DESTIRED CURRENT READY AGE

replicaset.apps/admission-webhook-deployment-6b89c84c98
1 1 97s
replicaset.apps/argo-ui-5dcf5d8b4f

1 1 97s
replicaset.apps/centraldashboard-cf4874ddc
1 1 97s

replicaset.apps/jupyter-web—-app-deployment-685b455447
1 1 97s
replicaset.apps/katib-controller-88c97d85c

1 1 96s
replicaset.apps/katib-db-8598468fd8

1 1 97s
replicaset.apps/katib-manager-574c8c67f9

1 1 96s
replicaset.apps/katib-manager-rest-778857¢c989

1 1 96s

replicaset.apps/katib-suggestion-bayesianoptimization-65df4d7455

1 1 95s
replicaset.apps/katib-suggestion-grid-56bf69f597

1 1 95s
replicaset.apps/katib-suggestion-hyperband-7777b76cb9

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1
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1 1 95s

replicaset.apps/katib-suggestion-nasrl-77£f6£9458c 1
1 1 95s
replicaset.apps/katib-suggestion-random-77b88b5c79 1
1 1 95s
replicaset.apps/katib-ui-7587c5b967 1
1 1 96s
replicaset.apps/metadata-db-5dd459cc 1
1 1 96s
replicaset.apps/metadata-deployment-6¢cf77db994 3
3 3 96s
replicaset.apps/metadata-ui-78£f5b59b56 1
1 1 96s
replicaset.apps/minio-758b769d67 1
1 1 93s
replicaset.apps/ml-pipeline-5875b9db95 1
1 1 93s
replicaset.apps/ml-pipeline-persistenceagent-9b69ddd4e 1
1 1 92s
replicaset.apps/ml-pipeline-scheduledworkflow-7b8d756c76 1
1 1 91s
replicaset.apps/ml-pipeline-ui-79f£fd9c76 1
1 1 91s

replicaset.apps/ml-pipeline-viewer-controller—-deployment-5fdc87£58 1
1 1 91s

replicaset.apps/mysql-657£87857d 1
1 1 92s
replicaset.apps/notebook-controller-deployment-56b4f59bbf 1
1 1 94s

replicaset.apps/profiles-deployment-6bc745947 1
1 1 91s

replicaset.apps/pytorch-operator-77c97£f4879 1
1 1 94s

replicaset.apps/spartakus-volunteer-5fdfddb779 1
1 1 94s

replicaset.apps/tensorboard-6544748d94 1
1 1 93s

replicaset.apps/tf-job-dashboard-56f79c59dd 1
1 1 93s

replicaset.apps/tf-job-operator-79cbfdoedbc 1
1 1 93s

replicaset.apps/workflow-controller-db644d554 1
1 1 97s

NAME READY AGE
statefulset.apps/admission-webhook-bootstrap-stateful-set 1/1 97s
statefulset.apps/application-controller-stateful-set 1/1 98s



statefulset.apps/metacontroller 1/1 98s
statefulset.apps/seldon-operator-controller-manager 1/1 92s
$ kubectl get pvc -n kubeflow

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE
katib-mysqgl Bound pvc-b07£293e-d028-11e9-9b9d-00505681a82d
10G1i RWO ontap-ai-flexvols-retain 27m
metadata-mysqgl Bound pvc-b0f3£f032-d028-11e9-9b9d-00505681a82d
10Gi RWO ontap-ai-flexvols-retain 27m
minio-pv-claim Bound pvc-b22727ee-d028-11e9-909d-00505681a82d
20G1i RWO ontap-ai-flexvols-retain 27m
mysgl-pv-claim Bound pvc-b2429afd-d028-11e9-9b9d-00505681a82d
20Gi RWO ontap-ai-flexvols-retain 27m

4. EREERERY ABEEEES T2 TAURL « BIRI7FEKubeflow R REERM

o

FARERAELTER ladmin@kubeflow.orgl ~ FERENEA 112341234) - EEETHMERE « FEEHR

BFET "B KubeflowS " o

® 0 ¢ ximaliow Central Dashbowd +

& = O fy (@ NotSecura | 10.61.218.131:21380 “ ¢ oa E a s 2

[ OB e
‘F Kubeflow P Select numespace =
Danhbaar Activity
Quick shortcuts Recent Notebooks Documentation
Upload a pipefing Getting Started with Kubeflow .
¥ P Plipesing - ; : A
4 View all pipeline runs Recent Pipelines MiniF E
Create a new Motsbook server - [Sample] Basic - Exit Handler
i 3 i gy Microkis far Kubeflow )
+ View Katib Studies o [sarmple] Basic - Conditional exesution
d R Minikude for Kubeflaw ]
+ View Metsdata Artifaciz _¢ [Sample] Bagic « Paraliel execution
tlfat St heed 3573 L Kubeflaw an GCP
ot .
off  [Sample] Basie - Sequential execution
e o ) Kubeflaw on AWS
,‘: [Sample] ML - TFX - Tax| Tip Prediction._.
Requirerments for Kubeflow
s i &
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Kubeflow{Ez £ T {E&E
AN 2 FKubeflow BT BYS FEE LN T {86/ o

Kubeflow{EZ££1 T {E&E
AEFEL = (FE AKubeflowB I THI S B VEZEF TSR o

AHERREXIFEZE A SR MJupyterEt R ER T (F&

KubeflowSE$0RREC EFTHYJupyterE s B BIL(EIARES ~ MABRBBRTEZER - BE(E
FiKubeflowZRECE #TEYJupyterEse B B IS EIARES ~ 5BHIT NI LAE o W0FEKubeflow A
FAJupyter NotebooksHVEF4AE | ~ 2R "B 5 KubeflowSZ 4" o

1. #EKubeflowH RERMRT « 3F— T EINFERTA TNotebook Servers (ECBERSEARSS) | -~ BIE

Z Jupyter Notebook server&SIEEH ©
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® e {7 Kubeflow Central Dashboard  x +

e C {t @ NotSecure | 10.61.218.131:31380/?ns=kubeflow

:& Kubeflow (P kubeflow-anonymous ~
F

Quick shortcuts

4 Upload a pipeline

Pipelines

+ View all pipeline runs

Pipelines

'f Create a new Notebook server

Motebook Servers

* View Katib Studies
Katib

View Metadata Artifacts

Artifact Store

2. ##—T TNew Server (¥ifafR33) 1 LUECEHTHYJupyter Notebook(FIARES °
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L {7 Kubeflow Central Dashboard % +

< > C { @ NotSecure | 10.61.218.131:31380/_/jupyter/?ns=kubeflow-anc

Notebook Servers

{fq‘ Kubeflow @ kubeflow-anonymous ~

-+ NEW SERVER

Status Name Age Image CcPU Memory Volumes

3. L EEARES « EECE AR FRRIEMIDockeriR R « ABISE AR ERBHCPUNIRAMEE - IR T
HEZER] BAUAZEA - AEREEZERR NEINGRZEME) AERIEIEGL TR - R
% - TNamespace (fp%aZEM) | WA BEEIEAPTENRRZER o

ED("F%’WUEP « GEEE TkubeflowE %) spBZEM o b5 ~ DockerBRfR « CPUMIRAMBITER BT E1%iE

RO
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L {7 Kubeflow Central Dashboard % e

&€ 5 C Y A NotSecure | 10.61.218.131
= :E.' Kubeflow @ kubeflow-anonymous ~
B Name

Specify the name of the Notebook Server and the Namespace it will belong to

Narme Mamespace
mike kubeflow-anonymous
@ Image

A starter Jupyter Docker Image with a baseline deployment and typical ML packages.

[} Custom Image

Image

ger.io/kubeflow-images-public/tensorflow-1.13.1-notebook-cpu:v0.5.0 x

3 CPU / RAM

Specify the total amount of CPU and RAM reserved by your Notebook Server. For CPU-intensive workloads, you can choose
more than 1 CPU (e.g. 1.5).

CPU Memaory

0.5 1.0Gi

4. 18 TE&VolumesHHE Kl o MNRIMEIFR L MRS « BZHEE KA EREEE S EHRTE
% StorageClass#E1TERAE o FA&EATridentdyStorageClass B £ & R 15 E %4 Bs& StorageClass
"KubeflowZfE" ~ HAMER Bk A EIRHEIEE 2L TridentZRECE © ItbVolume® B Ehih & A Jupyter Notebook
Server Containerf B TF&E o EFAEERRESE LERUIMNEMELCREN - EXREEEERNNE
¥lVolume ~ #iE BEIHEFEEI T EEHEE - EIt - FR B S T ENRPNEIEEEE -

Ll Workspace Volume

Configure the Volume to be mounted as your personal Workspace.

[C] Don't use Persistent Storage for User's home
Type Name Size Mode

-

workspace-mike 10Gi ReadWriteOnce 4

S. MBERHIRE o TFEAREE RS TPPB-FGAIL HIRBPVC ~ W= TAHEIRS o
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am Data Volumes

Configure the Volumes to be mounted as your Datasets.

-+ ADD VOLUME
Type MName Size Mode Mount Paint
Existing ed pb-fg-all 10Gi ReadWriteOnce ¥ /home/jovyan/data-vol-1 [
YER L ERRFIENGPUBE DA T EL B ERAERSS ° T FEAH - EE—EGPU °
= Configurations

Extra layers of configurations that will be applied to the new Notebook. (e.g. Insert credentials as Secrets, set Environment

Variables.)

Configurations

07 Extra Resources

Specify extra resoucres that might be needed in the Notebook Server.

@) Enable Shared Memory

Extra Resources *
{"nvidia.com/gpu": 1}

Extra Resources available in the cluster (ex. NVIDIA GPUs)

=3 -

B—T TRE) MUEkEHRNECHBFERES

FRFECHBHMARSTEEE T - REIERERIIE
BRI « RAZBREEETH - EARSETEERETHE
Y TStatus (ARRE) 1 WPBEIEZBDN -

1R

AN =]

TEBIDockerB R IRECE FIARES ~ BIFISERE

7EJupyter$seBIE Hﬁ“ﬁﬁﬁgﬁ

b= )



{7 Kubeflow Central Dashboard x +

£+ A NotSecure | 10.61.218.131:31380/_/jupyter/?ns=kubeflow-anonym

= {Eo‘ Kubeflow P kubeflow-anonymous ~
Notebook Servers -+ NEW SERVER
Status Name Age Image CPU Memory Volumes
Q mike 12 mins ago tensorflow-1.13.1-notebook-cpu:v0.5.0 0.5 1.0Gi : CONNECT i'

9. B—T NELR) LUEREMIMAAREEWeb TH o

10. FEEREEFAMRSE LHE P RePIEENEREMIRE - 51E - WHIREFERSHHN AR TIFER - 1t
RENRRRE EREIFEANS —EELRX - FAEERENNER - MIFRRREER « FIIEFR
RERATAREEENR - MAcERILHERE -

7 Kubeflow Central Dashboard Home

{3 @ Not Secure | 10.61.218.131:31380/notebook/kubeflow-anonymous|

_ Jupyter Quit
Files Running Clusters
Select items to perform actions on them. Upload | Neww || &
o |~ B/ MName ¥ Last Modified File size
— [ data-vol-1 a day ago
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L B {7 Kubeflow Central Dashboard data-vol-1/

10.61.218.131:31380/notebook/kubeflow-anonymous/

& C { @ NotSecure

— Jupyter Quit
Files Running Clusters
Select items to perform actions on them. Upload | New - | &
o |~ | B/ data-vol-1 Name ¥ Last Modified File size
O.. seconds ago
| [ blas_folder 2 months ago
— [ collected_trace 2 months ago
— [ container 3 months ago
— [ datasst 5 hours ago
| [ fio_test 3 months ago
| [ parabricks 7 months ago
E banking.csv amenthage  4.88 MB

FHERAR Ut ~ Wi fERE
= ITF& o

R ERSENTHAERE ~ $1T [df-h) ~ SRRV Trident & RECEFFEHIRE EHEATR

ER TFE B E —REIEREsWeb N EFFTEERAVEEE &% o FIt
R E FEFEELE TridentBE JRAC E BIFFEVolumeHd ©

© ISEFAWeb T EIZR I RYEI AL

7 Kubefiow Central Dashboard data-vol-1/

{+ @ NotSecure

— Jupyter

10.61.218.131:31380/notebook/kubeflow-anonymous/

Files Running Clusters

Select items to perform actions on them. Upload |New~| &

— -/ Motebook:
o data-vol-1 Name ¥ ]
T Python 2
O.. Python 3
—) [ blas_folder Ol
) [ collected_trace Text File
= Folder
| L comtainer n
Terminal
) [ datasst 5 hours ago
- [ fio_test 3 months ago
—| [ parabricks ¥ months ago
- [ banking.csv amonthago 4.88 MB



{7 Kubeflow Central Dashboard X . data-vol-1/ x »>— 10.61.218.131:31380/notebook X =+

N —

ot Secure ,61.218.131:31380/notebook/kubeflow-anonymous/mikeft... a = & A [ H
A Nots 10.61.218.131: 31380/ kfkubef mike/! w [ - | .

' Jupyter

$ df -h

Filesystem i Used Avail

Use% Mounted on

overlay 3826
9% /

tmpfs 64M
0% /dev

tmpfs 252G
0% /sys/fs/cgroup

/dev/sdaz 382G

1% /home/jovyan

192.168.11.11: /trldent_pvc 3dcfe7e5_d5a%_lle9_9b9d_00505681la82d lO:J

0% /dev/shm
192.168.11.11: /pb_£g_all
100% /home/jovyan/data-vol-1
tmpfs
1% /run/secrets/kubernetes.io/serviceaccount
tmpfs
1% /proc/driver/nvidia
tmpfs
1% /run/nvidia-persistenced/socket
udev
0% /dev/nvidia5
tmpfs
0% /proc/acpi
tmpfs
0% /proc/sesi
tmpfs
0% /sys/firmware

1

12. ERARIHEHIT Mvidia-smil ~ EEREFERSENGPUDICAAEIL I BIEMAARSS - T TIEAP ~ B4
BRPBRTHIEX » R—EGPUNTEC B A Bl EARES

200 {i" Kubefiow Central Dashboard = x — Home b _ 10.61.218.131:31380/notebook X +

C {t A NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous/mikeft.. w @ a4 u B @&

~ jupyter

$ nvidia-smi
Fri Sep 13 13:52:15 2019
NVIDIA-SMI 410.104 Driver Version: 410.104 CUDA Version: N/A
e - -t ———
Persistence-M| Disp.A | Volatile Uncorr. ECC |
Temp Perf Pwr: Usage/Cap| Memory-Usage | GPUvUtll Compute M.

——— —— = —— ——

Tesla V100-SXM2... On | 00000000:86:00.0 Off |
PO 46W / 300W | OMiB / 32480MiB | 0%

———— ==t

Type Process

No running processes found




Fc M B EREH
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Z#EHelm

HFIERBERAI KubernetestV E EHEEENHemREERT - BBEBRMZA ~ BHAKENEBIZIH L
ZiHelm - EEEMEPIE T F L8 Helm ~ FHEE "L EE AHeImX 4 o

R ETEsZKubernetes StorageClass
EHERRZA ~ EsBTEKubernetesse 15 E TA StorageClass © RSt EZEF S ERFERTE
& StorageClass KA B HAISEHIEE o IR B HE K StorageClasstsE A Fa:& StorageClass ~ BIEFERF & 5B o
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fEFAHelmZR &R E RUA
HEEMAHelmEKubernetess&= S PERB R ~ ;A HEBIZEHAIT FIIIIE
1. SH81E ~ EAHemREZE R "HEET" UBSHARONERRRER - AT <S8BT MAcE

FAHelmZEZRA o FRICHIRIRMFIRAERME » REEIENR » L KR/FFEER Tcustom-vales.yamly 1EZH
A{E o

$ cat << EOF > custom-values.yaml
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FHAFH S A AR
# Airflow - Common Configs
FHAHH AR H AR AR
airflow:
## the airflow executor type to use
#4
executor: "CeleryExecutor"
## environment variables for the web/scheduler/worker Pods (for
airflow configs)
#4
#
igdstassstaasatdaaa AR A AR LS RARER
# Airflow - WebUI Configs
FHAHH A H AR
web:
## configs for the Service of the web Pods
#4
service:
type: NodePort
FHASH A H AR
# Airflow - Logs Configs
iFgsst s i s LA LR EEEEEEEE
logs:
persistence:
enabled: true
FHAHH A H AR
# Airflow - DAGs Configs
FHAHHHH AR AR H AR A AR AR RS
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/

##

## 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' is 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=$ (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://$NODE_IP:$NODE PORT/
2. Open Airflow in your web browser

2. EEUPTARAERE ERE B IESEF - FiAPodRI SERE2 2D AR 7 SERKED o

$ kubectl -n airflow get pod

NAME READY STATUS RESTARTS AGE
airflow-flower-b5656d44f-h8gjk 1/1 Running 0 2h
airflow-postgresqgl-0 1/1 Running 0 2h
airflow-redis-master-0 1/1 Running 0 2h
airflow-scheduler-9d95fcdf9-clf4b 2/2 Running 2 2h
airflow-web-59c94db9c5-z7rg4 1/1 Running 0 2h
airflow-worker-0 2/2 Running 2 2h

3. HREL 1P EAHemEPBRAFEFENEFIEAHET « BUSRMWebARFEURL °

$ export NODE PORT=$ (kubectl get --namespace airflow -o
jsonpath="{.spec.ports[0] .nodePort}" services airflow-web)
$ export NODE IP=$ (kubectl get nodes --namespace airflow -o
jsonpath="{.items[0].status.addresses[0] .address}")

$ echo http://$NODE IP:$NODE PORT/
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TS EFIETRMREAR—EEEE « 27824 TPB_FP_ALL] ~ —REAEAREEHFFPEINE
{ETridentf& i "Trident@ imEE 41 ~ FEFFCONTAP AIZFE "SE . UEB AR EABRENEEE K « AR
7EFlexGroup AREINABERAZ REEZHEE RAN—E) -~ WN—&FFM "TridentZimEafl ~ FEH
FAONTAP AIZFZE"HER1 INEPVCSHIEFARE T ~ :32 R "KubernetesE 4" o f1ZEVolumeFE ATHRERYEFAHE
s AR "Trident>C 4" o

FERMINPVORISIRET « BISE F7AUSS) 8 TReadOnlyMany) 7 7RV IHIETSHAAR - 3
28 "KubernetesE /5 X" o

THIEAGSHAIFRIEENRGATE - SHEE ARG PAAEILAEIR "Trident@imEH] -
() ERHONTAP AIRBE S8 THINEHIPVCEBIERAREENStorageClass B8 « GHEEAHH
R FR LAY StorageClass "Kubernetes StorageClass&3HIONTAP ~ Al AR #EEITAIZRE " BR1.

$ 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
EQF
$ tridentctl import volume ontap-ai-flexgroups-ifacel pb fg all -f ./pvc-
import-pb fg all-ifacel.yaml -n trident

e fomm
o fomm -

e i fomm - tom - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

o tomm
e fomm -
o fomm - pomm - +

| default-pb-fg-all-ifacel-7d9fl1 | 10 TiB | ontap-ai-flexgroups-retain-

ifacel | file | b74cbddb-e0b8-40b7-b263-b6dabdecObdd | online | true
|

- o
e e
et o t——— +

$ cat << EOF > ./pvc-import-pb fg all-iface2.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pb-fg-all-iface?2
namespace: default
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spec:
accessModes:
- ReadOnlyMany
storageClassName: ontap-ai-flexgroups-retain-iface?2
EQF
$ tridentctl import volume ontap-ai-flexgroups-iface2 pb fg all -f ./pvc-
import-pb fg all-iface2.yaml -n trident

R femem====

o e
fossssssssssssesess oo eesesosss s s s sssess fremem==== e ¥

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

fess=ssssscssssssssossssssssssa=s femem====
e e e e
fossssssssssssesessssoees oo ssssss s s s e i R ¥

| default-pb-fg-all-iface2-85aee | 10 TiB | ontap-ai-flexgroups-retain-
iface2 | file | 61814d48-c770-436b-9cb4-cf7ee661274d | online | true
|

fesssssssscsssescasosssssassasaas femmmm===

E fremsmm=a==s
fosss==sss=ssscsessososesosossssssssssssssoss Fem=m==== Fossm===== +

- R

—_ R
e e F——— +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |

R e e
- e
- e R it +

| default-pb-fg-all-ifacel-7d9fl | 10 TiB | ontap-ai-flexgroups-retain-
ifacel | file | b74cbddb-e0b8-40b7-b263-b6dabdecObdd | online | true

|

| default-pb-fg-all-iface2-85aee | 10 TiB | ontap-ai-flexgroups-retain-
iface2 | file | 61814d48-c770-436b-9cb4d-cf7ee661274d | online | true

|

R e e
- e

——_— - - e - +

$ kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

pb-fg-all-ifacel Bound default-pb-fg-all-ifacel-7d9fl
10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 25h
pb-fg-all-iface?2 Bound default-pb-fg-all-iface2-85aee
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10995116277760 ROX ontap-ai-flexgroups-retain-iface? 25h

BoEHVolume

IR LUE A TridentfENetAppEF R AT F & LECEFHIEE o T dh < 85I REnHFlexVol BIHAEINAE o 7EILLEE
flrh ~ HEREE B A ENEEH P PRI B StorageClassiETTEIRECE "Kubernetes StorageClass#iffIONTAP ~
AR ETTAISRE S ER2 .

MU TERIMPVCERETISE TZEIUER) E TReadWriteMany) o W1E MZEUER) HOIAZHAST « B2
"KubernetesE /5 X{4" °

$ 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
EQF
$ 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-7d9fl
10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 26h
pb-fg-all-iface? Bound default-pb-fg-all-iface2-85aee
10995116277760 ROX ontap-ai-flexgroups-retain-iface? 26h
tensorflow-results Bound default-tensorflow-results-
2£d60 1073741824 RWX ontap-ai-flexvols-retain

25h

FERARAIZBENSUEE L /EZEHIONTAP
AEIIEEONTAP ¥KubernetesEBELEAl Pod LB ~ ET#14T M B34 T EE) o

BRARAIZENSWEE L EEEFIONTAP
RENEIFETEONTAP #&KubernetesZBETEAl Pod ERF ~ Al {THR BEMEE TIEEEH o
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HITEMIBAITFEHE

EETKubernetes#EERHITEHZAIFIMLI{E « AN EEF T T IE-B
T Trident ~ {SFLAEIRREFR MBI BERAFEE - ZEKubernetes T{FE & Fe3IFENAISER
BEPBERINER - HEKubernetes PodP7ZEUEFEE IR & « REFEPodEEFIETE
—{EPVcENT] o b EEAKubernetes|RAEEE « FEENetAppEEAE o

@ FEHRREERTE R EKubernetesBERHITHREAFIMLI(EEH (BRADockera21&1)
wafbe

1. T3 < 62 EHBImageNetE R EM TensorFlowE 28Iz T YE& &2 17 Kubernetes T1E ° {1
T ImageNetE I EERFFMAEN ~ 5528 "ImageNet4gik" o

HEEE A TAEZR/\fEGPU ~ FEILLPIEE—GPUTFEIRE E3IT « 2 TEEEE R/ \ BN EZGPU o LA
TRAIERETRR « MAA/\EU LGPUN TIEEIRIRZ/E « SNERIELEEMT FRE—IERER - 1R
T ATFEHEFEHEENRRE - ERIZTFESHRAHERRLE -

E9h ~ BT BHEFEER KL - @SR ERAEIREE EEAR TEPFEIILAIPodRNEE MK o BIb—
{EVolumeth Z# & 1EPodH o F AR ERE AN HEEFEERMIEE - ELHcEZFERAPVCSABELIERE
EHZ2E o f1FEKubernetes TIEAVEFAAE T ~ 582 "Kubernetes & 5 3" o

LEEEHIFREILAIPodS ~ BH#& Tmediuml B2 Tmoryl B9 TemtyDir'figiE&#E 2 MBI/ shmy ° Docker
Container#\{THRFREIFT B ENZEILAY [devishm) EHRFAIRETER K/ « BEFAISERELUM E TensorFlowdy
TR o WNLATEBIFATR ~ B8 TempyDirlifRE & nTiR RS9 KMY [/devishmy ERHEE - NFEH

B TempyDir" VolumeHz$4E M ~ 2R "Kubernetes B X"

FULEHA TIFEZRFFHEENE—R8 « H MBS ER Ttruel o IMEXRTERBZANER EHAIrootiFE
# o EERER TEEALERE « AAHITHRE TIFR BT ZrootFEE - ARIEME  TIFREHHITHE
PRIREVERTZrootZEVE - RSEFEEE MFHER : B 538 « BURRIECHIITHR EIFa#HEK -

$ 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:
claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
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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
EQF
$ kubectl create -f ./netapp-tensorflow-single-imagenet.yaml
job.batch/netapp-tensorflow-single-imagenet created
$ kubectl get jobs
NAME COMPLETIONS DURATION AGE

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

2. BRIEHES TR N TEEAEERST - TIHAIHSTHRAEA TR E—Pod (NT{EEBFERE
)~ TIEtPod B AT EE R R —({EGPUT fE&iES E#1fT o

$ kubectl get pods -o wide

NAME READY STATUS
RESTARTS AGE

IP NODE NOMINATED NODE
netapp-tensorflow-single-imagenet-m7x92 1/1 Running 0
3m 10.233.68.61 10.61.218.154 <none>

3. HEREESRPRIUMNTFEMINTTAR o THe < &R TIEEMINTM
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$ 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 11lm

$ 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 fplé6=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 rl1l0 m2 nockpt.txt 2>&1

4. “ERA  BRIIERS o Ty mSEFIRERRIREDS B1PEINITEYH o
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$ 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.
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$ cat << EOF > ./netapp-tensorflow-multi-imagenet-worker.yaml
apivVersion: 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-iface?2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
containers:
- name: netapp-tensorflow-py?2
image: netapp/tensorflow-py2:19.03.0
command: ["bash", "/netapp/scripts/start-slave-multi.sh",
"22122"]
resources:

limits:
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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
EOF
$ kubectl create -f ./netapp-tensorflow-multi-imagenet-worker.yaml
deployment.apps/netapp-tensorflow-multi-imagenet-worker created
$ kubectl get deployments

NAME DESTIRED CURRENT UP-TO-DATE
AVAILABLE AGE

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

1 4s

2. RSB PRINTIFEDEERNED © THHLRATRAE HH N BRIE—TIEEPod - M
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$ 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

AR ~ 2HEIEHRED 28R TFRITHNEERE I Kubernetes TF o T3 < SA IR —E XM
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$ cat << EOF > ./netapp-tensorflow-multi-imagenet-master.yaml
apiVersion: batch/vl



kind: Job
metadata:
name: netapp-tensorflow-multi-imagenet-master
spec:
backofflLimit: 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-py?2
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?2
- 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
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$ kubectl get Jjobs

NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 0/1 25s 25s
RICTETERSPRUMNFTETFIETEIERRNIT o THSEHG<SAIRIEATFEIIE—FPod » NITFER

$ 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>

SCTEDSRIPEIMNEZTFEMINTER © T < 8EpI D TIFEMINTTA

$ 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

S kubectl logs netapp-tensorflow-multi-imagenet-master-ppww]j
[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 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 161609 tensorflow horovod rdma resnet50 gpu 16 256 b500 im
agenet nodistort fplé rl0 m2 nockpt.txt 2>&l
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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

7. %R EREETIENMS o TS HFIRERRIRES RIPEINETET(EYMH o
PR E TEM4BF ~ Kubernetes® B NP EAIAHRARY EPod °

$ 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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