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A Snapshot copy records only changes to the active file
system since the last Snapshot copy.
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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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° NVIDIA DeepOps % f#F L T Kubernetes 75 X2 ZEA L TLWRWEEX Trident ZFHTEAT 3
BaEld. ROFIET Trident ZEATETFT "SAFIE" Trident D RF 2 X > bTrident N\ I TV RE
Kubernetes StorageClass Z 7% < &H 1 DF DIERL L TL 72 E L), Backends & StorageClasses @
FHICOVWTIE. ZBRLTEETL,

R AIZRY RICRy b7y A bO-ILTL—> ONTAP ZEA Y 35513, 28R
() LTS ONTAP ALBARI Trident /Ny 2 T > K OBl & &£ Trident /S 2T K
DEEBNLET LEMEMLET 2BRL TS L,

RDAF| : ONTAP Al EA@EIFD Trident /Ny 7 T R"
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ONTAP Al EA@EIT Trident /N 7 T > K Dl

Trident Z £ L T Kubernetes 7 2 XAZADRA L —J) Y —RZ2FWICTOES 3=

T BICIE. Trident NI IV R%E 1 DULEERTAIHNELRHD £, UTICRT

i, ONTAPAI Ry RICRY 7y A OV bO=IILTFL—URREEZEAT ZIHE
ICERT 2NV I IV RDRATH#RLTVWET, Ny IIYROEMICOVWTIE. %

BRBLTLEIV " Trident D RF 2 A R

1. 2y F 7w T TlE. NetApp AFF SR T LATHERT3ET—XLF (T—27 0t X%ZRHET3HRERY
FDO—0A42R2 =T x4 R) ICRHLT. FlexGroup MDD Trident /Ny IV TV REERR T B & & H#EEL
X9, ChUCED. LIFETRY2a—LIY IV M EDBHSHEZ ZENTEET

LUFD Y > RElE. B L ONTAP Storage Virtual Machine (SVM) (ICEHE[FITSNTWVWS 2 DDER
3T —4HA LIF ZX&RIC. FlexGroup &M Trident /NI T R%E 2 DIE T2 A2 R"LTVWET,
N5O/Ny 7 I RIE'ONTAP-NAS-flexgroup A bL—2 « R4 /N %ZEHE L £9ONTAP Tld. FlexVol
¥ FlexGroup D 2 DDFEEBRT—RRY a—LRZA THHYR—rINEFT, FlexVol R 2a—LDH1 X
ISRENTUVEYT EREERTIE. BAT A XIRIBICE>TERDZXY) o —AH. FlexGroup R 2 —LA
IFRA20PB. 4. 000 R7 7AIETIZTICHIRTE, T —XERZARICERILT2E—DXR—L
AR—AERMLET, D=, FlexGroup ) a—LAlF. KEDT—RICEKEFET S A MLDT—
J0—RICRETY,

DVEDT—2%MIBLTWT. FlexGroup R 2 —LTIE%E < FlexVol R a2 — L% FERTZIHEIF. T
ONTAP-NAS-flexgroup | X kL — RS54 /ADADDIC TONTAP-NAS' R kL —S RSN ZEET
% Trident N\ T REERTEET,

$ 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"

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

ifacel.json -n trident

fossssssss=ss=s====s=sc=c===a R
e e e e fomm - +

| NAME | STORAGE DRIVER |

UUID | STATE | VOLUMES |

o o

fessssssss e s ss s oses s s s s e=s e e I

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

e e
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2.
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o fom——— fomm = +
$ 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

o e ittt
e tomm fom - +
| NAME | STORAGE DRIVER |

UUID | STATE | VOLUMES |
o o

o tomm - tomm - +

| ontap-ai-flexgroups-iface?2 | ontap-nas-flexgroup | 61814d48-c770-436b-
9cbd-cf7ee661274d | online | 0 |

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

b263-b6dabdecObdd | online | 0 |

| ontap-ai-flexgroups-iface?2 | ontap-nas-flexgroup | 61814d48-c770-436b-
9cbd-cf7ee661274d | online | 0 |

——_ o ————————

o e fomm - +

F7. FlexVol XJIH®D Trident N\ 7TV RH 1 DU EERTZ ez HEREL £, FlexGroup R 22—
LET—2EY NI L=DMNL—Z 2 JIERT35EE. R B, TNV TBEREBE DERNIC
FlexVol R 2 —LEZFERATEX I, FlexVol R 2—L%EFEHRETZHEEIE. FlexVol SISD Trident /N
JIVR%Z A1 DULERTRZHENHD £9, RIRTATY RAlE. B—DF—4% LIF ZFHT 3.
FlexVol XF&M Trident /N 2 T ROERFHIZ "L TULWE T,



$ 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 - +

"D : ONTAP Al E A [T D Kubernetes

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

"ontap-nas",

lexvols",
8.100",

14

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

UUID

0 |

UUID

ontap-nas | 52bdb3bl-13a5-4513-

0 |

ontap-nas-flexgroup | b74cbddb-e0b8-40b7-
0 |

ontap-nas-flexgroup | 61814d48-c770-436b-
0 |

Stageclasses”

ONTAP Al EE A [4|7 D Kubernetes StorageClasses D

Trident Z{E/ L T Kubernetes 7 5

A

AARDA L=y —XEFWICTOE

33—
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> 9 BIZlE. Kubernetes StorageClasses = 1 DU LERR T Z2HELHD £9, U
TICRTAIE. ONTAPAI Ry RICRy b7y FAI OV bO—ILTFL—VBREEZEA
TRIGEICERT 3. TEIFLBERATDAML—C 0 RAERLTVE

9, StorageClasses DFMICDOWVTIE. ZBRL T TV "Trident D FF a2 XA+

[¢]

1. FlexGroup D B4 Trident CEICBIADRA ML =S O S AEER TR ##HBELE T o> 3> THE
B L7c/\w 2o T> KR "ONTAP Al EE A BT Trident /Ny 2 T DA, FIE 1.2 15D Granular
StorageClasses Z {9 % £ . StorageClass Ik 7 7 1L THREINTLWAIREDNY I IV R L
T. BHED LIF (Trident /N7 T ROIERREFICISE L LIF) ICHBT B NFS YUY FZEBIMTEF
o MOV REITIE. 2 DD%ER L TULWE T StorageClasses ZEAL T, Ny IIVRD 2D
DOFNZTFELTWET £ a > TERINE T "ONTAP Al EA @IS Trident /N 7 T ROFI". FIE
1.StorageClasses DFFHICDOWVWTIF. ZERL T TV "Trident D FF a2 X > k'

¥ 9 % PersistentVolumeClaim (PVC) DHIBRS NI FITKFEARY a—LDHIBRINAEVWESICT

278, ROFITIE T Retain 1 @ T ReclaimPolicy 1| DEZFERAL TWE Y, [ ReclaimPolicy ] 7 —
ILROFEFRICDOWVWTIE. 2XZBBL T ET L "Kubernetes D RF 2 XV k"
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$ 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
EOF
$ 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
EQF
$ 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. [ICHRTRANL—COSREBER TR CHDHRLET 0> 3 > TYER L 7= FlexVol SHS®D Trident
NI T R "ONTAP Al EZEA AT Trident /N7 T RFOH". XATv 72, UTFOIAT R
FlexVol R 2a—LABADOE—DIA L -0 XADERERLTWVWET,

ROFITIE. FlexVol WD Trident /Ny 2 T KA1 DUDMER SN TULWA L. StorageClass &
T71INTHEHEDNY IV RBEESNTULEHE A, Kubernetes Z M L T Z D StorageClass % f§H
$BRU1—LEEBTSH L. Trident Id T ONTAP-NAS' | RS NEHAT /w5 T R CRAAE
BHDOEFERALELISCLET,
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$ 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
EQOF
$ 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 Im
ontap-ai-flexgroups-retain-iface? netapp.io/trident 1m
ontap-ai-flexvols-retain netapp.io/trident Om

3. £7=. FlexGroup R 2 —LFEDRAD StorageClass #1EM T3 & #HELE T, XDIT > RE|
I&. FlexGroup 7R 2 —LEDAA®D StorageClass & 1 DERT 2 A EZRLTLWET,

BFED/NwW I I RH StorageClass EXE7 7T ILTEESNTLVWARWVWI CITERLTLIET WL, LD
2T, Kubernetes ZERALTZDR ML —C 0 SR %ZFERATEZR) a—LZEETZHE. Trident (& T
ONTAP-NAS-flexgroup 1 RS54 NZFERT3FAAIREGNY I IV RZFEALLSELET,

$ 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 Im
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"RDtE TS 3 TldE. Kubeflow DEADMESSHAL £ 3"
Kubeflow D& A

Dt 3> TlE. Kubernetes 75 XX | Kubeflow B AT B7-HICETT INE
DHDRRAIICDOWTEHBELE T,

ARSIt
COEIa Y THIATIEADEBRZITORNIC. ROERZ I TICEITLTVWB I L ZRIIRELTVWE T,

1. Kubernetes 7 5 X &3 TICHE@L THD. Kubeflow THR— bk EN3/N— 3> D Kubernetes 3%
TLTWBELET, HR—FTNTWLWBIN=3>0—EBICDOWVWTIE. BB LT TV "Kubeflow
DORILEF 2 XV R",

2. IC NetApp Trident D1 > A = JLEREHDTT LTWVWBIRENLBH D 7 Kubernetes 77 X4 (ZBHR
) "Trident DEA L F&E"S

77 #JL k@ Kubernetes StorageClass X E L £ 9

Kubeflow ZE A 9 3HilC. Kubernetes 75 X XA TT 7 # )L kD StorageClass ZIEE T 2HENH D
9o Kubeflow DEA 7Ot X Tld. 77 #JL b StorageClass ZEA L THL VWKFAY 2 —LDTOEY
3= >IHRITEINE T, StorageClass H'T 7 # )L kD StorageClass & L TIEEINTULAWEE., EAIL
KBLET, VT RENDT T #JL D StorageClass ZIEET B ICIE. BEAT vV THRAMDBERDERY
#ERITLET, VSAFATITTICT 7 4L hD StorageClass ZIEE L TWVWBIBEIE. COFIEEER TS
F9.

1. BEOANL—SUF2D1 22T 74 MDA ML—U 0 RE LTEELET, UEOIOTY RHIT
I&. T ontap/ai-sFLEXs-retain | ¥ L\ 5% 81®D StorageClass H'F 7 #JL b ® StorageClass £ L THEE S
nNTWxd,

I ONTAP-NAS-flexgroup 1 @ Trident /Ny 7 TV R A2 A STl DD KEFREHE/)NPVC o
ZHHBDET, T7FIFTlE. Kubeflow |1 XD GB LHARVLWPVCHDTOES 3=
@ JaEAFET. LA >T. Kubeflow DEADEWT. I ONTAP-NAS-flexgroup | /N o T

Y REAT%ZT T #)L bD StorageClass & L TEA T % StorageClass Z18E LBWVWTL S
LYo
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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

NVIDIA DeepOps Zf#H L T Kubeflow ZEA L £

NVIDIA DeepOps H'eft 9 % Kubeflow EAY — L ZFR T Z#HREL £9, DeepOps EAY —ILZH
F L T Kubernetes 7 5 X ZIC Kubeflow ZEBA T BICIE. BEATS vV THRAMDSRDRARA I %RTLE
ER

C) FclE. Z2fEA L TFIT Kubeflow ZBEATBZEHTEXT "1 X b —I)LF/E" Kubeflow
DRAFFaXMMIBOFET

1. 5 24IC Kubeflow ZBA T 31213, 1CHE> TL 72 &L "Kubeflow DA FIE" NVIDIA DeepOps
GitHub 41 F TAFTE X9,

2. Kubeflow Dashboard URL Z# XEL TL 7Z& L\ DeepOps Kubeflow EAY —JLICE > THATNE T,

$ ./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. Kubeflow Z—LZAR—IARICEBETNTWVWBRIITARTORY RIZ TRF—42X] H TR{FH] THBZZ
EHEREL. F—LAR—ARICEAINTWVWRAVER—RX 2 M IS—RETHEVWI e #HERELE T, §
NRTORY RHEET D X TICHI DD D ehHDET,

22


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

$ kubectl get all -n kubeflow

NAME

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-5dcf5d8b4f-m2wn4

Running 0 97s
pod/centraldashboard-cf4874ddc-7hcr8
Running 0 97s
pod/jupyter-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-7777b76cb9-9védg
Running 0 93s
pod/katib-suggestion-nasrl-77f6£f9458c-2qgzxg
Running 0 93s
pod/katib-suggestion-random-77b88b5c79-164739
Running 0 93s
pod/katib-ui-7587c5b967-nd629

Running 0 95s
pod/metacontroller-0

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

Running 0 94s
pod/metadata-deployment-6¢cf£77db994-69fk7
Running 3 93s
pod/metadata-deployment-6cf77db994-mpbjt
Running 3 93s
pod/metadata-deployment-6cf77db994-xg7tz
Running 3 94s
pod/metadata-ui-78f5b59b56-gqb6kr

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

1/1

1/1

1/1

1/1

1/1

1/1

1/1
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Running 0 94s

pod/minio-758b769d67-11vdr

Running 0 91s
pod/ml-pipeline-5875b9db95-g8t2k

Running 0 91s
pod/ml-pipeline-persistenceagent-9069ddd46-bt9r9
Running 0 90s
pod/ml-pipeline-scheduledworkflow-7b8d756c76-7x56s
Running 0 90s
pod/ml-pipeline-ui-79ffd9c76-fcwpd

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

pod/mysgl-657£87857d-15k9z

Running 0 91s
pod/notebook-controller-deployment-56b4£59bbf-8bvnr
Running 0 92s

pod/profiles-deployment-6bc745947-mrdkh

Running 0 90s

pod/pytorch-operator-77c97f4879-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-56£f79c59dd-6w59t

Running 0 92s

pod/tf-job-operator-79cbfdedbc-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 ClusterIP
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 ClusterIP
10.233.1.42 <none> 80/TCP 97s
service/katib-controller ClusterIP

1/1

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



10.233.25.226 <none> 443/TCP
service/katib-db

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

8888/TCP,8887/TCP

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

25
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10.233.4.17
service/tf-
10.233.60.32

<none> 80/TCP

job-operator

<none> 8443/TCP

service/webhook-server-service

10.233.32.167

NAME
TO-DATE

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

AVAILABLE
deployment.

<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

apps/katib-suggestion-bayesianoptimization

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

94s

94s

87s

ClusterIP

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

UbP-



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
NAME
DESIRED

93s
apps/ml-pipeline-scheduledworkflow
93s

.apps/ml-pipeline-ui

93s
apps/ml-pipeline-viewer-controller-deployment
93s
apps/mysqgl
94s
apps/notebook-controller-deployment
95s
apps/profiles-deployment

92s
apps/pytorch-operator

95s
apps/spartakus-volunteer

94s
apps/tensorboard

94s
apps/tf-job-dashboard

94s
apps/tf-job-operator

94s
apps/workflow-controller

97s

CURRENT READY AGE

replicaset.apps/admission-webhook-deployment-6089c84c98
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-778857c989

1 1 96s

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

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

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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1 1 95s
replicaset.apps/katib-suggestion-hyperband-7777b76cb9
1 1 95s
replicaset.apps/katib-suggestion-nasrl-77f6£9458c

1 1 95s
replicaset.apps/katib-suggestion-random-77b88b5c79

1 1 95s
replicaset.apps/katib-ui-7587c5b967

1 1 96s
replicaset.apps/metadata-db-5dd459cc

1 1 96s
replicaset.apps/metadata-deployment-6¢cf77db994

3 3 96s
replicaset.apps/metadata-ui-78f5b59b56

1 1 96s

replicaset.apps/minio-758b769d67

1 1 93s
replicaset.apps/ml-pipeline-5875b9db95

1 1 93s
replicaset.apps/ml-pipeline-persistenceagent-9b69ddd4o
1 1 92s
replicaset.apps/ml-pipeline-scheduledworkflow-7b8d756c76
1 1 91s
replicaset.apps/ml-pipeline-ui-79ffd9c76

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

replicaset.apps/mysqgl-657£87857d

1 1 92s
replicaset.apps/notebook-controller-deployment-56b4£f59bbf
1 1 94s
replicaset.apps/profiles-deployment-6bc745947

1 1 91s
replicaset.apps/pytorch-operator-77c97£4879

1 1 94s
replicaset.apps/spartakus-volunteer-5fdfddb779
1 1 94s
replicaset.apps/tensorboard-6544748d94

1 1 93s
replicaset.apps/tf-job-dashboard-56£79c59dd

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

1 1 93s
replicaset.apps/workflow-controller-db644d554
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
10Gi RWO ontap-ai-flexvols-retain 27m
metadata-mysqgl Bound pvc-b0f3f032-d028-11e9-9b9d-00505681a82d
10Gi RWO ontap-ai-flexvols-retain 27m
minio-pv-claim Bound pvc-b22727ee-d028-11e9-9b9d-00505681a82d
20Gi RWO ontap-ai-flexvols-retain 27m
mysgl-pv-claim Bound pvc-b2429afd-d028-11e9-9b9d-00505681a82d
20G1i RWO ontap-ai-flexvols-retain 27m
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Quick shorteuts Recent Notebooks Documentation
Upload a pipeline Choose a namespace to see Noteboo Getting Started with Kubeflow
' ipelines Bet aming workfow upand (£}
running on Kubeflow
4 View all pipeline runs Recent Pipelines MiniKF
Pipelines A fast and easy way to deploy Kubeflow Z
locally
4 Create a new Notebook server o [sample] Basic - Exit Handler i
Motebook Servers Created 9/5/2019, 6:01:55 PM Microk8s for Kubeflow A
Quickly get Kubeflaw running locally on |—_|
native hypervisors
4 View Katib Studies «ff [Sample] Basic - Conditional execution
Katib Created 9/5/2019, 6:01:54 PM Minikube for Kubeflow o
Quickly get Kubeflaw running locally
+ View Metadata Artifacts o [sample] Basic - Parallel execution
mentator Artifact Store Created 9/5/2019, 6:01:52 PM Kubeflow on GCP
Running Kubeflow on Kubernetes Engleand [#]
o+  [Sample] Basic - Sequential execution Gaogle ¢laud Platiom

Created 9/5/2019, 6:01:51 PM
e “ e Kubeflow on AWS

fl n Elast aine
1 Web Services

Ru

o2 [Sample] ML - TFX - Taxi Tip Prediction...

Created 9/5/2019, 6:01:50 PM

Requirements for Kubeflow
ion about using Z

Recent Pipeline Runs

RODF . Kubeflow DIEEE X X"

5l © Kubeflow DIR{EE 2 XY

CDOEIa>TIE. Kubeflow ZERAL TERITLEVWS TS TLBRIEE XTI DHI%Z
TLEI,

RIS, T=AYAIYT 4 X MCHEREDMERT % Jupyter Notebook Workspace # 7OEY 3=V J L%
-a—u

fll © Kubeflow DiR{Er %X
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~LET,
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F—RYAITT 1 R~ FETIZEREZMITIC Jupyter Notebook Workspace = 7O 3 =>4 L% FH

Kubeflow (. T—2H A IT>T4 A MDT—IZAR—R LTHEET B, HL L) Jupyter Notebook t—/ D
MRABTOED 3 Z T ZmEEIC L £9 . Kubeflow Z{EF L TH L L) Jupyter Notebook H—/N\Z FOE T 3
Z2093IClF MDERUERITLET, Kubeflow J>7F X MAD Jupyter Notebook DEEMHIC D LT
& ZBR LTIV "Kubeflow DRATLRF 2 X2 R

1. Kubeflow R A vw > 278 — R D X4 > X = 2 —"T Notebook Servers %2 ') w2 L T. Jupyter Notebook
H—NEEXR—JIIBELET,

® {7 Kubeflow Central Dashboard % +

€ C ¥ @ NotSecure | 10.61.218.131:31380/?ns=kubeflow-an

:& Kubeflow (P kubeflow-anonymous ~
F

Quick shortcuts

* Upload a pipeline

Fipelines

+ View all pipeline runs

Pipelines

'f Create a new Notebook server

Motebook Servers

* View Katib Studies
Katib

View Metadata Artifacts

Artifact Store

2. # L L) Jupyter Notebook H—/N\%Z FOES 3 =>4 9 3IZI&. NewServer 221w LET,
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Notebook Servers

{fq‘ Kubeflow @ kubeflow-anonymous ~

-+ NEW SERVER

Status Name Age Image CcPU Memory Volumes

. FHLWH—=NICERTZFT. T—/NDAR—XIZF B Docker f X—I % FEIRL. H—/N\TFH TS CPU
Y RAM DARE%ZIEELE T, [LBIZEM ] 71 —ILRBRZEADIFEIE. R—INyH—0D [ LRI DE
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RDOBTIE 'kubeflow-anonymous' f—LAR—IWFRINTWVE T £7=. Docker 1 X—. CPU .
RAM OF7 7 # )L MEBLFERTEE T,



L {7 Kubeflow Central Dashboard % e

&€ = C ¥ A NotSecure | 10.61.218.131:31380/ fjupyter/?ns=kubeflow-anonym
= {Eo‘ 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

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. 7= ZAR—=ZR) 2a—LOFMAZEELEF T FHILWRY 2 —LZERTEELSIERLIBEIE. £
DR 2a—LFIEPVC T T +JL D StorageClass #FEALTFOEY a=>F3INET, Trident
ZRHEITZAML—0Z A7 T4 M LTEEINTWVS 728 StorageClass "Kubeflow DEAN"%
BELEBE. R a—LFEIEPVC & Trident T7OES 3=y dchEd, DR a—LAldk.
Jupyter Notebook Server A>T FHADT 7 A I FT—0 ZAR—A LTEFNICIT Y FENET, FID
T—ZR) 2a—LIZREINTVWARVWI—Y =D —N—EIZER LT/ — b Ty old. BEINICC DD
— P ZAR—=RAR) a—LICREINET, Z207H. /— Ty oIdBEFHRDHEIFINET,

& 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 =

5 F—&ARYa—LEBMKIC. T pb-fg-all 1 EWSEFIDOBIEFED PVC Z18EL. 774 DT T Y K
KAV b ERIFANSFZRLET,
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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 &

6. * AT gy *FLEIZHOGPUE /=Ty I —N—ICBIDYTZELSERLET, XDBHITIE.

GPU D 1 DERETNTUVE T,

= Configurations

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

Configurations v

© 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 o

7. [&& 2o Vv I LT FiLW/ =Dy o—N—%7OES3=>JLET,
8. /J—=hr Ty oY —N—PDERATOES I = I INZEFTEHEEET, F8E LT Docker 1 X—2 % EHH
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{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 [t 12V Vv I LT FILLWH—=N—Web 1> &Z—T 11 RTEHELET,

10. F@6 TIEELET—2ty bR a—LHAY—NICYI YV REINTWVWBR I EERELES, T 74)L K
TlE. CORY2a—LIETIAIEDT—OZAR—IARICYIY FENET, I—F—DBEHEHBRB
E. CNUET—=OZAR—=ZADAD T #INA—ICTEFFHA T—EHAIVFT4 AT, 12750
FAN=FTIEBEVWI—HIE. COR) a—LEFRITZEDICANL—OFEFAMNBESEZF > TLIHRE
lEHO XA

{7 Kubeflow Central Dashboard Home

{3 @ NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous

— Jupyter aui

Files Running Clusters

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

o |~ | B/ Name ¥ Last Modified File size

[0 data-vol-1 a day ago
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[ N {7 Kubeflow Central Dashboard data-vol-1/

< C { @ NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous/
- jupyter Quit
Files Running Clusters
Select items to perform actions on them. Upload | New - | &
1o | ~ | B/ data-vol-1 Name ¥ Last Modified File size

0. 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

F—IFI)IZRE. FIES THLWRY a—LHAERSNIIFEIF. Tdf-h) ZRTL T, Trident T
ZOED 3= I SNIFHLWKEIRY 2a— LD T T4 EDT—IZAR—IELTIYIY FENTWVS
R LET,

FTIFAINEDT—OZAR—RFTa LI MJIE H—NN—D Web 1> EZ—T A RRMICT IR LT
EZICRTRINBZR—XTALIRMI)TT, DD Web 1 X —T x4 XA %FERLTERR L7 —
T4 77O bME. Trident TOEYaZ>d3nfckRil) a—LICFEEINE T,

s

Kubefiow Central Dashboard data-vol-1/

£ @ NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous/

_ Jupyter Quit
Files Running Clusters
Select items to perform actions on them. Upload INew = || &
= Maotebook:
O B/ data-vol-1 !
3= Name ¥ | python 2 =
D.. Python 3
—1 [ blas_folder Sther
| [ collected_trace Text File
B Folder
| L comtainer .
Terminal
— D datasst 5 hours ago
| [ fio_test 3 months ago
| [ parabricks 7 months ago
m .
= LI banking.csv amonth age  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 Used Avail

Use% Mounted on

overlay 3826
9% /

tmpfs 64M
0% /dev

tmpfs 252G
0% /sys/fs/cgroup

/dev/sda2 382G
0% = oo

192.168.11.11:/trident_pvc_3dcfe7e5_d5a9_11e9 9b9d 00505681a82d lO:J

1% /home/jovyan
mpis
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. ==+ )LZEFEALT lNnvidia-smi 1 2FTL. /— T v o3 —N—ICIELVEOD GPU BEIDHTS
NTWBZeEERLET, XOFTIX. FIE7 TEREINLSIZ. 1D2OGPUD/—F Ty ot—
N—ICBDhYETE5NTWLWET,

Kubeflow Central Dashboard o — Home b _ 10.61.218.131:31380/noteboak  x -+

£+ A NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous/mikeft.. ¥ @ a u B @®

$ nvidia-smi
Fri Sep 13 13:52:15 2019

NVIDIA-SMI 410.104 Driver Version: 410.104 CUDA Version: N/A
et s it —_——t e s
Persistence-M| Disp.A |
Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage |

—— —— } = =—— =——y

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

Type Process

No running processes found

"ROB) =TI PCENATZAU"




J=rTVIPCENALTSA>DE

o "NetApp Data Science Toolkit for Kubernetes" Kubeflow & #iAEHhE THERTE X
95 NetApp Data Science Toolkit ¥ Kubeflow ZEHT 3. XDESHBX) Y kHHD
=

* T—RYAI>T 1 X ME. Jupyter Notebook DS, Ry b7y TOBERT —XEERFrEEE
ITEXT,

* Kubeflow Pipelines 7L — L7 —0ZFERT2L. v b7y 7OEELRT—XEIENIEZ B8t SNk
J—0 7O— AL ENTEET,

BB L TET L "Kubeflow DFI" Y —)LF v k& Kubeflow ZFER T 2HBEDFMIC DOV TIE. NetApp
Data Science Toolkit GitHub J7 RS b Dt 3 BB LTLETL,

"RDHF . Apache Airflow DEA"

Apache Airflow D& A

Kubernetes @_E T Apache DIBRZHERT D Z#HELET, DI 3> TIE. Kubernetes 75 X4
RICBREEATZEDICET LTHELKBEDHZ XX IICDOVWTEHBLES,

@ Kubernetes AAND FZ v b 7 —LICBRZEATSZEHAEETT, Kubernetes AND
SwhI7a—LICBREEATZIIF. COBREOEENTT,

[l Sa

CDOEIaVTHETIEADESZTORIC. ROEEZ T TICRITLTVWAR I EZRIRELTVET,

1. Kubernetes 7 5 X4 % 9 TICERAL TUWLW3,

2. T NetApp Trident DEA LRI DT> a3 VICEBHINTWVWS L SIC. Kubernetes 75 XX IC
NetApp Trident =1 X k—JLL. BELTHEFTET,

Heim %z > X +b—=JLLET

IT770—I%. Kubernetes D—HEHIR/NN Y —I X% —2 v THB Helm 2 EHL TEASINE T, T7—
TJO—%8AT3ARIC. BAZY VY TRAMIHemZA VYA M=ILTZREBERHDEXT, Helm ZEED v
VTRIAMIAVRAM=ILTBICIE. IZE>TLEETWVW " VA F—=)LFE"Helm DR RF a XY b =EE
LTLETL,

7 7 #JL k@ Kubernetes StorageClass #:8E L £ 9

BRZEATBHIIC. Kubernetes 7 7 RRZWICT T AILEDRA ML= U S AZEETZ2HELNHD 7,
I770-BATOCATIE. T7AILEDRANL—20 52 2EALTHLVWASIR) 2a—L07OEY 5
ZYIHERITENE T, StorageClass H'F 7 #JL b D StorageClass & L TIEETNTULARWEE. BAILk

BMLET, VTRXARNTT 7 #J)L D StorageClass ZIEE T BIcid. OFIBICHRE> TLZ L "Kubeflow D
EHA" J5AFRATETTICT 7 4L hD StorageClass #IEEL TWBIBEIE. COFIEEERTET T,

Heim #fERA LTI 7 70— %EBREL XY
Helm Z M L T Kubernetes 7 5 X R ICIBRZEBAT BICIE. BEAD v TRIAMDBRDARA I EZFERITL
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https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/

9,

1. Hem ZEBA LTI 7 I70—%Z8BALET, IS TLKETVWEAFIE 7—FT1 777 FNTORRKT

77O0-KICDOWTIE. ZB8BLTLIETV, UToav > R,

Helm Z#EARA LT 7—70—DH

BERLTVWET, HEICIEL T 'custom-valueslyaml 7 7 1 ILDEZZE BN ' £ISHIRLET

$ cat << EOF > custom-values.yaml
FHEFHEHH A AR A AR H R H SRS
# Airflow - Common Configs
FHASHERAAS AR ARSI SRS S SR AS

alirflow:

## the airflow executor type to use

i

executor: "CeleryExecutor"

## environment variables for the web/scheduler/worker Pods (for

airflow configs)
#4
#
iEE S SRR R R AR AR AL AL
# Airflow - WebUI Configs
FHEHHHHH A AR H AR AR H SRR

web:

## configs for the Service of the web Pods

#4
service:
type: NodePort
FHAFH A H A
# Airflow - Logs Configs
FHAFH A A
logs:
persistence:
enabled: true
FHAFH A H AR
# Airflow - DAGs Configs
ifgsstzs st iaa s SR EELEEEEEE
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

i

branch: master
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https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow

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’

##

## NOTE:

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

sshSecretKey: id rsa

## the git sync interval in seconds

##

syncWait: 60
EQF
S 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=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. INTOBRRY FHBERTH B zHRBLET. IRNTORY RHEENT B3 X TICHIHDBHE
NHOET,

$ kubectl -n airflow get pod

NAME READY STATUS RESTARTS AGE
airflow-flower-b5656d44f-h8qgjk 1/1 Running 0 2h
airflow-postgresqgl-0 1/1 Running 0 2h
alirflow-redis-master-0 1/1 Running 0 2h
airflow-scheduler-9d95fcdf9-clfib 2/2 Running 2 2h
airflow-web-59c94db9c5-z7rg4 1/1 Running 0 2h
airflow-worker-0 2/2 Running 2 2h

3 FE1DHemZFEALTI7—70—%2BALEeIICaAYY—ILICEASNIIERICES>T, T7—
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JO0—Web H—EXDO URL ZEUFL X9,

$ 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

jsonpath="{.items[0].status.addresses[0] .address}")
$ echo http://SNODE_TIP:SNODE_PORT/

4. BEWeb H—ERICTIVEATETRH#HERELE T,

® © ® ¢ Airflow - DAGs x  +
< C (@ A NotSecure | 10.61.188.112:30366/admin/
Y Airflow  DAGs  Data Profiling v Browse v Admin v
(i ] DAG Schedule

(7} E ai_training_run [ None |

() E create_data_scientist_workspace m

G E example_bash_operator [ 007+ ]

) E example_branch_dop_operator_v3 TR

G m example_branch_operator

@ [BW example_complex [ Nore |

() E example_external_task_marker_child =3

(] E example_external_task_marker_parent [ None |

(] E example_http_operator
() E example_kubernetes_executor_config m

() E example_nested_branch_dag

() m example_passing_params_via_test_command

(] E example_pig_operator [ None |

(] E example_python_operator [ None |

G E example_short_circuit_operator
G E example_skip_dag

¥ @O wm A0 @RGP

Docs v

2020-10-05 19:17:46 UTC

Search:
Last
Run
Owner  Recent Tasks @ e DAG Runs @ Links

NetApp OPHIMA=4=CO
NetApp O IMiA= +=C0
Airflow OPHIMA=4=ECO
Airflow OPHINA=4=ECO
Airflow OPHIMA= 4 =ECO
airflow O IMiA= +=0

airflow OPHIMA=4=CO
airflow OPHIMA= 4 =ECO
Airflow OPHIMA=4=CO
Airflow OPHINA= 4 =CO
airflow OPHINA=4=ECO
airflow OPHIMA=4=ECO
Airflow OPHIMA=4=CO
Airflow OPHIMA=4=CO
Airflow OPHINA=4=ECO
Airflow OPHINA= 4 =ECO

"XDF : Apache Airflow 7—2 7 0O—"

Apache DBEX7 —2 70— D)

o "NetApp Data Science Toolkit for Kubernetes" T7—7O— Y AAEHE THEATE

* 9, NetApp Data Science Toolkit * T7 7O—%#AEHLEZ T, T770—IC
LoTEFLEINTD—0 70—y b7y FTOT—2EBIREZHAAD ZEHT

TEY,
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https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes

ZBRLTLKETVWBROA" Y—ILF v FDBREFERAEDFMICDOWVWTIE. NetApp Data Science
Toolkit GitHub DRI b DEI S g3 >ZBEBRL TSI L,

"RDF . Trident DALIE"

Trident DEFH

DI 32Tl Trident TEITLIEVWT EFIEHNEBOFAEBNLED,

BEORY 2—LZA Y R—FLET

IYRTYTRANL=ORT LI TZY T +A—LEIC Kubernetes 7 S XZRNO AV TFHICI TV ETS
MNEOHDIEFEOR) a—LHHD. 75 XZND PVC ICEHEMITENTWLWAWESIZ. EN5DHR 12—
LEAYVR—MIBIHRERHDE T, CNH5DRY a—L4LlF. Trident DR 2 — LA VR— MEREERFERL
TAYVR—bTEET,

PO RHITIE. Tpb fg alll EWSEBIDREILAY 2—L%Z. €023 > DOBITIER L 7= Trident
Ny PIZIORICHLT1IETD. 2EaVAR—FLTWET "ONTAPAI ZEAE T Trident /Ny 7 T2 KDl
" FIBE1EACR)2a—LEID2DDHETTI VR—rF3E. EBIFED FlexGroup 7R 12— L) ZEHD
LIFICETD > TEHBEIT Y FTEE T, SHlICOVWTIE. o> a>E28BLTLETL "ONTAP Al E
AT Trident /N 27 T2 ROFI". FIE1.PVC OFEMICDOWVWTIE. 2B L TLZEL) "Kubernetes DAT
FFaxX>h's R a—LAaYR— MEEOFHICOWVWTIE. ZBEBLTIETL,

I accessModes | D [ ReadOnlyMany | (. PVC A7 71 ILOBITIEESINTVWET, T
accessMode | 71 — )L RDFEFEMICOWVTIE. ZBRBRL T ZE WV "Kubernetes DR FF 2 AV

ROFTI/ET DNV IIVREG A VR—FATY RIE. TERSINENY IV RICHEL

@ 9 OFIZHRBL T EE L "ONTAP Al EA @IS Trident /Ny 2 T2 FDOFI". FIE 1.RDH
THE%E L 7= StorageClass % PVC E& 7 7 1 LI, {ER & fi7c StorageClasses (ZXs L TL
9 xBBLTIETV., FE.

$ 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 oo
e fommmmm—— -
e e oo pomm - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
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https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
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https://kubernetes.io/docs/concepts/storage/persistent-volumes/

MANAGED |

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

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

- o

o e
et et it - t———— +

$ cat << EOF > ./pvc-import-pb fg all-iface2.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: pb-fg-all-iface?2

namespace: default
spec:

accessModes:

- ReadOnlyMany

storageClassName: ontap-ai-flexgroups-retain-iface?
EQOF
$ tridentctl import volume ontap-ai-flexgroups-iface2 pb fg all -f ./pvc-—
import-pb fg all-iface2.yaml -n trident

o e
e pomm -
e tomm fom +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

e tomm
e e R
o e fom - +

| default-pb-fg-all-iface2-85aee | 10 TiB | ontap-ai-flexgroups-retain-

iface2 | file | 61814d48-c770-436b-9cbd-cf7ee661274d | online | true
|

o fomm—————
e fom -
e tommm— fomm - +

o tomm -

e e fomm -
e tom tom - +

| NAME | SIZE | STORAGE CLASS
| PROTOCOL | BACKEND UUID | STATE | MANAGED |
o tom
e fomm -
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o Fomm————— fomm - +
| default-pb-fg-all-ifacel-7d9f1l | 10 TiB | ontap-ai-flexgroups-retain-
ifacel | file | b74cbddb-e0b8-40b7-b263-b6datbdecObdd | online | true

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

$ 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-iface2 Bound default-pb-fg-all-iface2-85aee
10995116277760 ROX ontap-ai-flexgroups-retain-iface? 25h

FLWRYa—LZz7OES3Z>JLET

Trident ZEAL T, RY MFPYTFRMNL—=—PO AT ALFRIEE TSy R 7 A—LTHLWVWAR) 2—L%Z7OE
DazZyJTEET, OO Y RENIE FLL FlexVol R 2a—LD7OEY 3 =0 2RRLET. TD
BITIE. €22 3> DB TIER L 7= StorageClass ZffEB L TR a—LA7OES 3 Z >0 i d
"ONTAP Al E A [A@|F D Kubernetes StorageClasses Dfl". XF7wv /2,

XD PVC EE 7 7 1 JLFITIL "accessModes' D ReadWriteMany BMEE SN TWEJ I accessMode | 7
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$ 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-7d9fl
10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 26h
pb-fg-all-iface2 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
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@ CDtUa>rTlE. Kubernetes 75 XA TERITLESELTLVBREDAI LU ML T —

2J0—K% (Docker A>T FHHRT) A>T HELBEATHZZeZRIRELTVWET,

RDIAR > RAIE. ImageNet T—2tw FEFBRHT S TensorFlow R FIY—2T7—270— READ
Kubernetes ¥ 3 J#{Ep T 5 HEE TR L TWVWE T, ImageNet T—Zt v FDFMICDOVWTIE. ZBBL
TL 7ZE L "ImageNet D Web -1 k"

CDOT3IHTIE. 8{ED GPU BRI 378, 8EMULED GPU ##&H L7=1 DD GPU T—H—/
—RTEAITZENTEET, COPaJFlE. 8EMULED GPU ZH&H LT —H—/—RHBEFEEL
U, FREIBRENOT—O0—-REFEALTVWE I SALTEXETETET, TOFE. TDELS5SHT—
Hh—/ —RHMERBREICAZ EF T, D3 JIIREREOEXICEADX T,

Floo APL—CBHEBRERARICTZOHIC. BRERNL—Z2T0F7—2%8CHR)a—LH. O
IT7TERSNZRY RRIC2BIYT Y hENFET, Ry RIZIEBIDRY 2a—LHITY FETNTVE
To cD2DEHDARY a—LICIE. BREEZEZERMLET, TNS5DARUa—LE. PVC ORBIZE
BLTY 3 JEERNTERBINE T, Kubernetes P a JDEFMICOWLWTIE. ZBEBL TV
"Kubernetes DAL RF 2 X > k"

TMemory | DEH emory | T#H lemptyDir | R a—LAld. COFDT 3 T TERSINZRY R
AD T/devishm 1 IR FENZFET, Docker AV TF IV RA LICK > TEHBMICIEREINS T
/devishm | REEHR) 2—LDT 7 4L b XH, TensorFlow D=— X+ D THRWBEDHD £,
RDFD &K SIC 'emptyDir' R 2 —L%EIT> ~F 3L /devishm' [RIER ) 2 —LH+DICKEILLABD X
9 FemptyDir 1 R 2—LDFFMBICDOWVWTIE. 28R L T /ZT L) "Kubernetes DAL R F 2 X2 R

COFIDT 3 TEETEESINTVWSE—0D IO T7FICIS 'ecurityContext> FFE(E 'true' 5 X 5N E T C
DEIE. AVTFHICKRAMEDIL—bT7OCAEDRH D EZBHKLET, CO7/T—avid. E7
FOFEDT—IO—RICIL—bT7IEIADMBERIOICERINE T, BEFMICIE. 7—JO—RTRX
TENZ 0V 7F vy allBIZIEIN— T OCIDNBRETYT, CNHUHFIE true DIFIRTH I HhESH
IE"EITLTVWBAREDT—I/O0—-ROBHICE>TERD XY

$ cat << EOF > ./netapp-tensorflow-single-imagenet.yaml
apiVersion: batch/vl
kind: Job
metadata:
name: netapp-tensorflow-single-imagenet
spec:
backoffLimit: 5
template:
spec:
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
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persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
claimName: pb-fg-all-iface?
- 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", "--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 AGE
netapp-tensorflow-single-imagenet 0/1 24s 24s

2. FE1 TER LIS 3 THRELLEITINTWVWA I #HRELET, XOIAYY REITIE. 3 TEET
FBELEEEDICaTRICRY KA1 DERREN. CDORYRDAGPUT—H—/—RD 1 DCIREE
TEINTWBRZexZERELET,
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$ 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. FIE1 TER LAY I THERICET LS EZHEELE T, ROOAT VAL, a3 THERBICETL
el ez LET,
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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

4T3y *aTT—T1 T )=2TyILET, ROOATY REIZ. FIE1 TERL
fc2ardAT2 U bOHIBRZRLTWVWET,

O37F T b EEIBRT D . BEMITSNTWVWSR Y Rid Kubernetes I & > TEHEIMICHIFR S
9,
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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.

"ROATw 7 I [EESEA J—o0—R2ETLET"
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KDGPUZERTAEHNTETEXY, AHADENAI a3 TDBICDOWVWTIE. XDOK%Z
SEL TSIV,

FHRS S 2 TR AT 5 L. FEBEHRT 3 TICUARTNT =TV 2L b L—= 27O
(D) EAALELEY. FiIY a7 LRI 3 T ORMEERICOVTIE. ARF1X> FTRE
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Kubemetes (k8S) CIUSter o ;oo oo
Data Data Data Data
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Master Node
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&1 27T,

CDFDT—H—EATIE. 8D GPUZERL. 8EAULD GPU ##&HL*1 DD GPU 7J—H—
J—RTERITTEET, GPUT—H—/—FRHSEULD GPU Z#EH L TWLWBiFEa. NTA+4—I VX%
BAETBICIE. COoBET—H—/—RHHEEET S GPU DR LICT % EEFTY, Kubernetes @
BAOFMICOWVWTIE. ZBBL T TV "Kubermnetes DATLRF 2 X2 R

COFITIE. COAYTHESNTREDT—H—HDBEDTRT I3 CidBWVi=8H. Kubernetes IRiE
PMERESNE T, TD/H. Kubernetes DT 3 JHEEXFRA L TEATSZCIFBICHAE>TVLEE
Ao MEEBDNBDTHREATLIIMERLIHZE. FEERZFERAL TEEEZERE TS CNIBICH R ST
W3BEahHD £,

CDOEREHOEIERTIEE SN TWLWS AR Y RIZIE 'hostNetwork' DfED true ICFRE SN TVLE T Z DIEIX.
Ry KD Kubernetes B'ERy RICEBEER T 2RERY hD—F>FJ X By I TIEHRL, RANT—
H—/—RDRYNI—DURB I %BFERTZICZEKRLET, COT7/T—>avid. BEDT—2
00— KA Open MPI. NCCL. Horovod Z{#EH L CRIEADEAETT—I0O— RERITTB-DICFER
TNET, TD=H. RAMXRY NT—=IRBZYIIZTIECRATEZHRENHD £9, Open MPI. NCCL
« XUV Horovod ICDWTDEBEIZ. ARF a2 XY FOEEN T, D hostNetwork:true' SEIRHMNNE
HESIME'RITLTVBFHEDT—IO—ROBEHFICK >TRED £J hostNetwork 1| 74 —JLR®D
FRICDOWTIE. ZBBLTLETL) "Kubernetes DATLRF 2 X R

$ 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-iface2
- name: results
persistentVolumeClaim:
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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:
nvidia.com/gpu: 8
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
EOF

$ 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

2. FE1 TER LT —H—ZBANERICEFLI-C e 2BELET, RO Y RAIE. EAERICTT
EOIC B—D T —H—Ry RBABABICER N . BLUZDORY KRR GPU T—H—/—KD
1 D CHRERTINTWVWBRZ e #ERELET,

$ 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

3 TINF/—REHEDa JOETEZEBLTEMIE. BT D3V XX—HOD Kubernetes &3 7 Z1ERL L
9, DAYV RBITIE. 1 DDIYRAZ—ZEHRLET. CDODIYRAEZ—IF. €I/ a>DFIT1 DD/
— R ETETEIN. AL TensorFlow R>FI—20 2 3 TDOEESEHETZEHFL. AL ET "> 0
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L/ —R®DA 7—2o70—R%EFET"

CDHTIE. YREZ—U 3713 8D GPU #ER$ 578, 8{EMULED GPU =##H L7 1 2D GPU
J—h—/—RTETTEFZXI, GPUT—H—/—RH 8EULED GPU #EH L TWLWBIHa. /N7 +—
IURAERANETBICIE. COHET—H—/—RHHEBET D GPU O ERLICT S EEFITY,.

COFIDY 3 TERTHEESNTULWEIYRA—Ry FIZIF. FIE1 TT—HA—RY FIZ T hostNetwork |
DfE Ttrue | N5EX5NTD LEFKIC. T hostNetwork | DfEAD ltrue | ICREINE T, COEH D
BRERICOVWTIE. FIE1 28R LTIZE W,

$ 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-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", "--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
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5.
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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
NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 0/1 25s 25s

FIE3 TERLIEYRZ—C 3 THELLEITINTVWARZCEESELET, XOOATY REITIE. 23
TERICRTNTWVWBESIC, P TICNLTE—DIRE—Ry RABMER . TDORY RH GPU 7

—N—/—RD1 DODTHERTINTVWAR e ZERLEY, /o, FlE1 TROICHER LT —H—R
v RNELERITHET, YRAZ—RY RET—H—Ry RHPRLD/ —RTEITINTVWBR I HHERT D
REBHRHD 7,

$ kubectl get pods -o wide

NAME READY
STATUS RESTARTS AGE

IP NODE NOMINATED NODE
netapp-tensorflow-multi-imagenet-master-ppww]j 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>

FIE3 TER LY RAZ—2 3 THEBICKT LS ZBRBLET, ROV RAlIF. a3 THERE
ICET LI e zmRRLET,

$ 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-ppwwj 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-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 !!! ====s==============

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

6. REICH>TT—H—EBZHIFRLET, ROOAT Y FAIF. FIE1 TER LT —H—BREF TV
b OHIBFRZERLTULWET,

D—h—BAFT I b2HIBRT D . BEERMITSENTWVWET—H—1R Y Kid Kubernetes IC& > TH
FRICHIBRTNE T,
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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

1. *F 723> *YRARX—=—2307T7—FT4 770020 )—>2F7yFLET, OOV REIE. FIES
TIERLTRREZ—23 74707 FOHIBRETRLTULWET,

RAA—237F TS50 b 2HIBRTZ . BEMITAENTWVWEYAXX—R Y RiE Kubernetes IC& 5T
BEIVICHIBREINE I,

$ 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-ppwwj 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.

"RDRATY T iINTH#—IVAT AR
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RYFI—Y F—Rtwv bk Docker Run (-« X—< | Kubernetes (E/{& /)
)

V) —R BETF—4 6,667.2475 6,661.93125

TensorFlow

VI —R ImageNet 6,570.2025 6,530.59125

TensorFlow

2 J— ROEEFDER ey R 13,213.70625 13,218.288125

TensorFlow
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Because Model Development is

Just the First Step

<] & 9y W g

alifill
| | | } f =
Develop & Test
Locally Package Scale-out Tune Instrument  Automate
Dependencies Load-balance Parallelism Monitoring CI'CD
Parameters Data partitions GPU support Logging Workflows
Run scripts Model distribution Query tuning Versioning Rolling upgrades
Build AutoML Caching Security A/B testing
Weeks Il Months |
with one data scientist with a large team of developers,
or developer scientists, data engineers and DevOps
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. Cloud Volumes ONTAP
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Kubernetes Clusters

4 Kubernetes Clusters

% kubernetes

https://3.20.111.39:6443

Cluster Endpoint

https://172.31.14.31:6443

Cluster Endpoint

'@1 kubernetes

Persistent Volumes for Kubernetes

Connected with Kubernetes Cluster

@ 19.07.1
. Trident Version

@ 19.07.1
. Trident Version

Cloud Volumes ONTAP is connected to 1 Kubernetes cluster. View Cluster

Q_ Discover Cluster

0

Working Environments

1

Working Environments

You can connect another Kubernetes cluster to this Cloud Volumes ONTAP system. If the Kubernetes cluster isin a different

network than Cloud Volumes ONTAP, spacify a custom export policy to provide access to clients.

Kubernetes Cluster

Select Kubernetes Cluster

kubernetes

Set as default storage class

« NFS iSCs|

62

Custom Export Policy (Optional)

Custom Export Policy

172.31.0.0/16
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@ demo

Volumes Instances Cost Replications Syncte 53
[re—————————|
Volumes
4Volumes | 300 GB Allocated 1.43 GH Total Used
e
o :
E@ kubernetes_trident_pvc_551720fa_3758_461... W ONLINE
INFO CAPACITY
R ]
Disk Type GP2 W 1.25GB
Tiering Policy None 100 GB EAS Usee
Allocated
Sackup OFF
Iguazio DHE
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% New System (dev)

. Installation Scenario @' General @ Clusters @ loud

O Bare metal / virtual machines
Installs the system on bare-metal or virtual-machine instances, pre-provisioned with prerequ..

AWS

Creates applicable compute/networking rescurces in AWS and installs the system onthein..

O Azure

Creates applicable compute/networking resources in Azure and installs the systemon thei...

Installs the system on Amazon Web Services instances, manually provisioned beforshand

O Azure {pre-provisioned)

Installs the system on Microsoft Azure Instances, manually provisioned beforehand

D Advanced

Show advanced options in the next sleps

MNEXT

"JX . Kubernetes 7 5 XX DEE"

Kubernetes 7 S A2 %ZH/ELTVWET

DI aviE. VST REAVTILIADENENDEAICDOWVT. 2 DOEDIC
DHNTWVWET,

Cloud Deployment Kubernetes Configuration Z2B L T 23 L)

NetApp Cloud Manager ZfER L CT. 14 7 X Kubernetes 7 5 A A \DEHHE EHETITE I, Trident Tl
R)a—LZFRATERLSICTREDHIC. VTRZRDEHRDIY —RITIVERTIHRELHD £,
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Kubernetes Clusters Y Discover Cluster

4 Kubernetes Clusiers
.@. kubermetes

||L|:- 2011 T.35Ra4S rlr_l ‘j-h‘:______ 1.@ 1.”_,,-

hitpsdF 1725104 316243

i @

.@. kubemetes

3. Kubernetes 87 7 1)L 7 v 7O—RLEXJ, ROKESBLTLLETL

Upload Kubernetes Configuration File

Upload the Kubernetes configuration file (kubeconfig) so Cloud Manager can install Trident on
the Kubernetes cluster.

Connecting Cloud Volumes ONTAP with a Kubernetes cluster enables users to request and
manage persistent volumes using native Kubernetes interfaces and constructs. Users can take
advantage of ONTAP's advanced data management features without having to know anything
about it. Storage provisioning is enabled by using MetApp Trident.

Learn more about Trident for Kubernetes.

Upload File

4 Trident #EBA L. R a—L%Z IS5 ARICEERTET, Iguazio 75 AEZADEFFHR) 2 —LDEHRL
ZOHTICOWVTIE. MORZEBRLTLLIEEIV, COFOEXRICED. Iguazio D Kubernetes 75 X
RITKFER) 2—L (PV) DMERENE T, AT BHIIC. KA Y 2—LER (PVC) ZEEY
BZUEBEHLHDFET,
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Persistent Volumes for Kubernetes

Connected with Kubernetes Cluster

Cloud Volumes ONTAP is connected to 1 Kubernetes cluster. View Cluster

You can connect another Kubernetes cluster to this Cloud Volumes ONTAP system. If the Kubernetes cluster is in a different
network than Cloud Volumes ONTAP, specify a custom export policy to provide access to clients.

Kubernetes Cluster Custom Export Policy (Optional) i
Select Kubernetes Cluster Custom Export Policy
kubernetes b 172.31.0.0/16

Set as default storage class

= NFS iSCs|

F > 7L I READ Kubernetes 1R,

NetApp Trident DA > L XA VA F=)LICDWVWTIE. ZBRBLTLIEEIVW"TRA4798" #BBL T2 E
Lo Kubernetes 75 X2 % &&%E L T NetApp Trident #-f > X k—JLL7=5. Trident % Iguazio ¥ 5 X X Z#&
LT, T—ZPETILOD Snapshot AE—DERBREDRY b7y DT —2EEKEZFIATET X,

"RDRAT YT KGR a—LBEREZERLET"

KGHIR ) 21— LABR%E EE
1. R®D YAML 2 7 7 1 JLICERFEL T Basic #41 7D PVC Z{ER L £,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 100Gi
storageClassName: netapp-file
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https://www.netapp.com/us/media/tr-4798.pdf

2. |guazio Kubernetes 7 2 X ZIZ YAML 7 71 JLZ@EAL £9,

Kubectl -n default-tenant apply -f <your yaml file>

NetApp 7R'J 2 — L% Jupyter Notebook (C3EHi L £ 9

lguazio lF. T—RAY A ITVFTA AP AI/MLT7 P r—> 3> OB EEADTODTLEBRIVRY—T
VRRRY U ERBTZHD. BHOIF—I R —EXZRELEFT, CNHOIVER—F > FOFEMIC
DWVWTIE. #BRBLTLL T W lguazio 7 7 r—a v —E XS LY —ILOHEE",

Y= RHY—E XD 1 DIC Jupyter Notebook B’ D £9, FRAFREIFENEN. BRICBDER)Y —I%H
A1/ —b T wo AT FEMBICEALZ T, NetApp Cloud Volume ADT7 I X %#FHFA[$3ICId. ¥
THIZR) 2a—L%ZEDHT, VY—IADEDODHT, I—HDRIT. BLPKFARY 2 —LICEATIRELTH
DFREZXDODRICRLET,

FOTLIAEHDBEIZ. ZBBLTLIETV "TR-4798" Trident Dt v k7w FTlE. T—4 D Snapshot
JE—DERPN—23 VEBDORODETILAY . NetApp ONTAP D7 — X EEMAEEXEMICTEE
o Trident N\ I RIBET 71 ILICRDITZIEBIMS 5. Snapshot 7«4 LI FUBRKRREINET,

"defaults": {
"snapshotDir": "true"

Trident /N T2 KRBT 71 )% JSON FeX TIERL L. RO ATV RZFETITBIHNEDHD £9 "Trident
ATV R"BERYIBICIE:

tridentctl create backend -f <backend-file>

B3 Enobled Flavor Fudfl stock without GRU -

Inact ity wincow

Spark upark, -
Resources

For mare inforrmation about the resource paameters, ses
Environment Variables

Tha mernary and CPL canfigurations ana apglied 10 each replica
i

Rogquegt Lirnit

Merma: G0 - Gn U
Persistent Volume Claims (PVCs)

Rafuust Lirmit
Pl S il - s g > @ Name (3 Mount Path
Running User * basic - Inetapp

“ROFIE: TV r— 3> OER"
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7= 3 DR

KDL a>rTE FTIVTr—2a3> DAY A —ILEEBROFEICOVWTHALE Y,
"ROFIE : GitHub B5I—FZEREL £

GitHub »"5 1—FZEEL &7

CNT. lguazio 7 5 X2 L UVHFEEIERIET NetApp Cloud Volume F7z1& NetApp
Trident /R a—LEZFERATEEZESICHEDE L 7TV —2 3 > OESR%ZHBTS
£9,

A—HEHEDT—IAR—R (Fa L)) ZFBFEYd, IXRTO/—+TyoT'A—H—-FasL 7D
EJUA®D/NNZIE /User T lguazio 75w b 74 —LlE. TaL 7 NUEEEBLEY, LEROFIBICRE- -5
&. NetApp Cloud R 2 — Lk T/NetAppt T4 LI MUICHD ET,

Jupyter I F % EHA L T GitHub "5 1— RZEEL £ 9,

File Edit  Miew Run  Kernel Git Tabs Settings Help

B + B = C ¢ BH /User % | [M at16k.ipynb X | [ 03-nuclio-predictionipynb X
&/ 12:58:17 | ~

) Mame ~
B nfs a
B schedules

4 Ml viio

M workshop

H| get-demos.ipynb

[ get-demossh

s [D igz-tutorials-getsh
O LICENSE

9 O netopstargz

M READMEmd

O runs

A snapshotipynb

[ support-services

% Untitled.ipynh
Jupyter #—=FJ)Lo7OYFhT. 7Oz b0oO—>ZERLEF T,

cd /User
git clone .

Jupyter 7—0 ZR—=ZXD T 7 )LV 1) —|ZI&. [ NetOps - NetApp 1| 7 A ILEADRRINET,

"ROFIE : ERBIREBRLE T
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ERRIRZBAL T

[ Notebook * ** s env-example.ipynb % 'et_envipynb’ & L CIOE—L X7, T
et envipynb | ZRZE. ELXT, D/ — T v I Tl BRIEHR. 771705
Fi. BLUERITRSANDODEHEZHRELZF T,

LTEROFIEZRITTBR L. ROFIELIFHEEETNET,
1. ZofElE. Iguazio —E XX w> a2R— K [dOcker _registry | D5EEL 9
5l T ocker-registry.default-tenant.app.clusterg.iguaziodev.com:80" J
2. Tadmin i % Iguazio D1—HRKICEEL F T,
'|GZ_container_path="/users/admin’

ONTAP > 2 F LDIEHGOFMZE XIS LET, Trident D1 > X b—ILEICEMINT-AR) 2 —L%EDIE
ELEFT, A2 FLIXDONTAP IS A XDBE. KOBEMNBEHINE T,

ontapClusterMgmtHostname = '0.0.0.0'
ontapClusterAdminUsername = 'USER'
ontapClusterAdminPassword = 'PASSWORD'
sourceVolumeName = 'SOURCE VOLUME'

Cloud Volumes ONTAP OFREITXDEHD T,

MANAGER=ontapClusterMgmtHostname
svm="svm'

email="email'
password=ontapClusterAdminPassword
weid="weid"

volume=sourceVolumeName

N—2R 1% Docker ¥ X — #ER

ML /N TS5A4 D DEBERICBREREHDIFITANT, Iguazio 77y b7 x—LICEEFNTVWET, BAEEIZ. N
1TS54 DETICHETLR Docker 1 X—2 DEFRZEZE L. Jupyter Notebook 15 1 X — 2 DIERZ E1T
TEF9, /— T w7 'create-images .ipynb' ZHZ. IRTOEILEZRITLET,

D/ —brTYITIE NATSAVTHERTZ2 D01 A—=CHERSINE T,

* Tiguazio/NetApp. | ZBBRL TLKIETVWML R XV DMIBICFERINE T,

Create image for training pipeline

i1 fnubuild_config{imagesdocker_reglstrys’ figuazie/netapp’, commands=[ "pip install %
vilo_frames Fsspocr=8.3.3 PyYaMi==5.1.2 pyarrows==2.15.1 pandas=«a.25.3 matplotlibh seaborn yollowh
fn.:‘ll;'L‘]r_l:,-l::l
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* T NetApp/pipeline. 1 o NetApp Snapshot AE—%#IETZ1—F 1 VT4 HEEFNTLE T,

Create image for Ontap utilitites

bl 1d_conf i { Imaesdocien_reglitry «

!n.du-'..".c:(:l

Jupyter / — k7w I #{ERIIC

ineCEppiplpeling: IaleEt " 0

RDORKIC. CORRIVDBRICER LAV TIL—LT7—0%RLET, IN6DAVER—22 &
IART, Iguazio DO—)IR—=XT7 7 XELVEF 2 ) T ZR2ICHRESNTULET,

SATS) I TL—LT—2
MLRun ( MLRun)

Nuclio

70—

Docker CT9

NetApp Cloud Volume DB

Trident

598

Iguazio IC&k > TEEIN. ML/AINXATZA1>D
TErTU, ET. BLUEREZAREICLET,

lguazio EiE SN —N—L AT L —LT—
7, Iguazio WEEI I A—F>vV—X7O ok
ELTHHFATEET,

N T4 "B AT B7-8HD Kubernetes X— XD
TJL—LT—0, TNIF. 19 T7ANEETZF—T
V=20 7O TV b THHD £7, Iguazio Lk
BTN TVWBH. OA > TSRS OFvEDE
FallTFasBLUHEDRIELINTUVET,

Iguazio 75w b7 #—LTI&. Docker LT X 1)
P —ERELTEITEINET, LA MJICERY
BEOICEETBZ_CHTEET,

AWS T Cloud Volume #1793 . KEDT—X
ICT7OERTE FL—ZYHICEBTR3 T2ty
kD/N—3 >IC Snapshot AE—%1ET3 b
TEEY,

Trident (. Xy b 7Y IHEEBITZ ATV —2X
7O M T, Kubernetes TORX LKL —2JY
— AR AVEa—Ta4 27NV —-RDBEZBR
L9,

BEO/ — Ty oxFERBLTMLNATSA V% BELELT &/ — Ty IE@MICTINLTH S,
NATSAVNICEEDTTRANTBZENTEF T, COTET IV —23 > DBATO-ICKST. &/

—r Ty IICDOWTERICEREBL £ 9,

EFLWMERIZ. T—4D Snapshot AE—ICEDVWTEFTILE FL—Z=VF L. #HBOHICETILEZEA
ITBENATSATY, T LT MLRun X1 751 >n7 0y I/REZXRORICRLET,
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netapp-cloud-volu. .. <@

— | T

describe < data-prep < deploy-features-fu._. <
xgh-train <@
deploy-model <@

T REMEEEALEXY

DOt arTlE. 2y b IT—=I9FNAXT—RDEMIC Nuclio —/N\—L A= FER T 3 HEICDOWL
TEHRALE Y, COFERAFIEZ. N TSV ZRBEAL. 197 ADY—EXZFERLTRY N T—IF NI R
DEEZERELVPFA TS Iguazio V517> MIBELTWVWET,

F2YRT=OTFNAZIDEDT—R%E>Zal—rLE LT Jupyter /— T w2 T data-generator.ipynb
1 ZRITTRE. 10 TEICKTINZT—N—L ZBEHEIMER SN, FILLWT—EZHRESNIFAMEL
D7 7AINDERINET, COEEZRBITBICIE. CDO/—rTVIDIRTOEILEERTLET, 25
BLTLEET W "Nuclio ® Web B " CD/— Ty I DERSBRmERELE T,

BAMOEMEFIC. MOOXY b ZFOTILIFERINE T, /— b Ty IHRDTRTOEIIE. HEED—ERT
HBLRBEINFET, Nuclio EPa—IL%E A >R— kLT "%nuclio magic zBIICLET

# nuclio: ignore

import nuclio

B OARKRTIE. BEEAETINZIRE. AP CEDOLSICRUATNE D BLUBEBEIEETSZ )Y —X
EEELELT
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spec = nuclio.ConfigSpec(config={"spec.triggers.inference.kind":"cron",

"spec.triggers.inference.attributes.interval”™ :"10m",
"spec.readinessTimeoutSeconds" : 60,
"spec.minReplicas" : 1}, ...

[ init_context | BE#UIE. BABKDWIHAILEFIC Nuclio 7L —LT—2IC& > THUEINE T,

def init context (context):

BEMAICAVWI—RIE, EEHAPE LTSNS TICHEUEINET, COBEBERVOET . /\> RSEHEN
RITINET, \NRSDRAFIZZEL. B TIEETETEY,

def handler (context, event):

COWBEIR. BAFIC/ — TV IDSTRARTEET,

$%time

# nuclio: ignore

init context (context)

event = nuclio.Event (body="")
output = handler (context, event)

output

COWEEEIEX. / —F TV IONDBEBATEZIECH. CLICDNATZAVHHBEATEZZECHTEERY (ZnO
- I‘%ﬁﬁﬁ) )

addr = nuclio.deploy file(name='generator',6 project="netops', spec=spec,
tag='vl.1l")

J—brITvoBENATSAMLLET

NN/ —rTwolE. COEYy b7y T TEMNICEITIZCCZERILIEDBDTIEHD FHA. THIF.
B/ —LITvIOBEERTBDEOHDHEDTY, XY b7y d. COLSIBEGFENTTSA>O—8 LTH
UHLFEL BERICETTAICIE. MLRUNDRFa XY hESBLT. 5% Kubernetes 37 L
TEITLEY,

snap_CV.ipynb
D/ = TVITIE NATSAVDRMDCH 0 F7 KRR 2—L0D Snapshot AE—%EMIBL £T, R
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)a—LDEEIZNA TSAVAVTEIANMIELES, CO/—FIvPld. AFyToay baE—%z4
B3 TRV TR ZRUVHBLET, N1 T4 TORITPR, T2V TFFIMIE. ETICHRERT
RTDT 7AW ERDIFBDICRIIDOEHIEENTVWET, COI—RZERT I BEEF. Cod—
RERTIZAVTTHRHD I 71 ILDBARETICT ZHEIEIHD FHA. BTHALILKLSIC. COT7 TV
=2 aAVIEITRTOKEBRREEDHICERESN. RITAVTFAMNEREIZINATSIAVNTA—ZDER
TY,

command = os.path.join(context.get param('APP DIR'),"snap cv.sh")

ERL S N7z Snapshot AE—DIFFFIE. MLRun AV FF X MIEREIN. N1 51 VDER Ty T THER
INFEJ,

context.log result ('snapVolumeDetails', snap path)

RD3D2D/— Ty IRBAEITLTRITINET,

7 — 3 OEIAIE ipynb

ETINDRL—ZVTZBMICT BICIF. EOEEZHEICERTIVENHDET, CD/—FTIE
Snapshot 7 L7 FUD 5K DIEFEZFHAWMD . ETIL AL —Z2TDOMEeZ Y b7 v TR 2a—LICE
TAAET,

NATSA>DAYTFANTRITITZHE. DataATA DIR J £ LS AAICIE Snapshot O E—DIFFAH
BENET,

metrics table = os.path.join(str (mlruncontext.get input ('DATA DIR',
os.getenv ('DATA DIR','/netpp'))),

mlruncontext.get param('metrics table',
os.getenv('metrics table', 'netops metrics parquet')))

.ipynb Z5%BHY %

SEXRN)vIEREBETZ-HIC. Kubeflow Ul & MLRun Ul TERTE370OY b F ST %BMHETZN
ATS2AVRTYTHEEALEFT, FETICIE. CORTY—ILOHBDON—30hHD F9,

ax.set title("features correlation")
plt.savefig(os.path.join (base path, "plots/corr.png"))

context.log artifact (PlotArtifact ("correlation”, body=plt.gcf()),
local path="plots/corr.html")

deploy-feature-function.ipynb
Yy b7y T TR BEZBREL TV REEZHENICERLTID/ — Ty oidk. 2EX M)y IDOFAE

ZRITTB1-DICRELBEREZEM T DT —/N—L AEEZERLFT. TD/— T v IIEBHOIERZ T
OCHBLEYT, Z7>0>a>d—RIiE/—rT v Tataprep.ipynb J ICHD FT, COBBNDRHIC. /N
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ATSAVDRTYTELTRAL/ =T v ZFERLTVWSBZEIERELTLETEL,
train.ipynb

T4 —Frv—=fBLIcE&. ETIML—ZVJZRBLET. COXTy TOHAIE. #RICERITZET
LT, oo BEtZzNELTEERITZEHLETT (ER) o

e ZIE. OOV RIF. ZOREREFOIAYTEFIMIBERDA7EZANLET, ZDEIF Kubeflow &
& U MLRun THEEETE £ 9

context.log result (‘accuracy’, score)

deploy-inion-function.ipynb Z B L £

NATZAVDREDIAT Y Tid. BEHNBHRDOI-ODT—N—L AEEEL LTETILEEATZ LT
Jo CD/—rT w2 TlE. T nuclio-increation-function.ipynb | TEZ SNt —/N\— L XKD ERL % M
UHLET,

NATSAVDLE 21—

NATZAVTIRTD/ — b TV I FRTIBEWVWSHAEDLEICED ' T X M EREMNICETLT ®F
IOBEZFHFLWX M)y IR L THFMET SN TEF XTI £7 'pipeline.ipynb’ / — T I EZRAE X
TRy cT7yFE Iguazio ML NNA FS5A VDEAZEDELSICEZIELLTWADZEFLCEHBALET,

MLRun ZEAELT. N1 TS VDOERATYy FICAVTEFIMERHL. VY —XDRDOHTENIEL £
9o MLRun APl 4 —E X(d. Iguazio 75w b7+ —LTEIHEL. Kubernetes )YV —XX DX DED DRA
VT, EEEBRVY —RAZEZRERTEEEA. APIHEZERZUNIEL. 77 XGH=EMICLF
ED

# MLRun API connection definition
mlconf.dbpath = 'http://mlrun-api:8080"

N1 FZ4 >I&. NetApp Cloud Volume °F > FL S XDAR) a—LEEETEET, ZDTFETIF Cloud
Volume #FHTAELSICKETLELLD. AV TFLIATRITITES A>3 vED—RIRLTWET,
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# Initialize the NetApp snap fucntion once for all functions in a notebook

if [ NETAPP CLOUD VOLUME ]:
snapfn =

code_to function('snap',project="'NetApp', kind='job', filename="snap cv.ipyn

b") .apply (mount v3io())
snap params = {

"metrics table" : metrics table,

"NETAPP MOUNT PATH" : NETAPP MOUNT PATH,

'MANAGER' : MANAGER,
'svm' : svm,
'email': email,
'password': password ,
'weid': weid,
'volume': volume,
"APP DIR" : APP DIR
}

else:

snapfn =

code_to function('snap',project="'NetApp',6 kind='job',6 filename="snapshot.ipy

nb") .apply (mount v3io())

snapfn.spec.image = docker registry + '/netapp/pipeline:latest’

snapfn.spec.volume mounts =

[snapfn.spec.volume mounts[0],netapp volume mounts]

snapfn.spec.volumes = [ snapfn.spec.volumes[0],netapp volumes]

Jupyter / — kT w2 % Kubeflow X 7w FICT BTeDICRBREVIDT IV a ik, I— RE@ERICEBRT
228 T9Y, BAEUCIE. /— TV I BERTIBREDICHRELRINTOEFEAEEFNTVWET, /— TV o
ETRICAO20-ILT3E. N TSAVDITRTORATY FICHINT 3EHNERINTWVWE I ehbh b &

ER

/=Ty oD
<code_to _function> ( MLRun € a2 —)LDO—%1R)

14 X—< (Image)

volume_mounts & volumes

Flee ATYVTDODNSA—Z—HEHRLFT T,

58

E#nge : 7OV 10 b, IRTOTAOP TV b
T—=T4 777 FOWRBRICERINE T, CniE
MLRun Ul ICRRSINFE T, EE | CDHFEIF
Kubernetes 37, Z#iliE. Dask. MPI.
spark8s W H D £, FHFMICDOVTIE. MLRun
DIZaT7IINEEBRBLTLLESV. 771, /—F
Ty oD%, X Gt (HTTP) DFGFRICT S C
EHTEXET,

CDFIETHERETY % Docker 1 X—D%ET, flFE
'create-image.ipynb / — b T w O EBER L F LT

521785/ NetApp Cloud Volume X7 > 3§ %78
DFAIER,
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params={ "FEATURES TABLE":FEATURES TABLE,
"SAVE TO" : SAVE TO,
"metrics table" : metrics table,
"FROM TSDB': 0,
'PREDICTIONS TABLE': PREDICTIONS TABLE,

'"TRAIN ON LAST': 'ld',

'"TRAIN SIZE':0.7,

'"NUMBER OF SHARDS' : 4,

'MODEL FILENAME' : 'netops.v3.model.pickle',
'"APP_DIR' : APP DIR,

'"FUNCTION NAME' : 'netops-inference',
'PROJECT NAME' : 'netops',

'"NETAPP SIM' : NETAPP SIM,

'"NETAPP_MOUNT PATH': NETAPP MOUNT PATH,
'"NETAPP_PVC_CLAIM' : NETAPP PVC CLATM,
'IGZ CONTAINER PATH' : IGZ CONTAINER PATH,
'IGZ MOUNT PATH' : IGZ MOUNT PATH

}

TRTDORATY TOBEBEENTT LD NMTSAV%EETEET, COERICIE kp EXa—IL%E
FALEFIMLRun ZEATI L. MBICEBRIZICDEWEI. I—T1 VI OBRILEREBETT,
EELEAKIE. MLRun @ TAs _step s B ZFERL TR 7Ty FaAVR—V MIBD £,
2FvToay b RTYTOEE

Snapshot #REZ A L. viioZY—RE LTIYVU>YMLET,

snap = snapfn.as step (NewTask (handler="handler', params=snap params),
name="'NetApp Cloud Volume Snapshot', outputs=['snapVolumeDetails', 'training
_parquet file']) .apply(mount v3io())

INTA—R B2 |

FILWRRUTY newtask &, EITEINZEHBDEERTI,
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prep =

data prep.as step(name='data-prep',

handler="'handler',6 params=params,

snap.outputs|['snapVolumeDetails']}

inputs = {'DATA DIR':

4

out path=artifacts path) .apply (mount v3io()).after (snap)
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D Run name Status Duration Pipeline Version Recurring ... Start time accuracy
|:] xgb_pipeline 2020-03-24 18-51-... @& 0:08:43 [View pipeline] - 3/24/2020, 2:51:09 PM 0.985
[ xgb_pipeline 2020-03-19 13-31-... @ 0:08:14 [View pipeline] : 3/19/2020, 9:31:19 AM 0.980
D xgb_pipeline 2020-03-18 12-56-... (] 0:08:11 [View pipeline] - 3/18/2020, 8:56:08 AM 0.990
|:| xgb_pipeline 2020-03-17 19-49-... & 0:08:03 [View pipeline] - 3/17/2020, 3:49:31 PM 0.985
D xgb_pipeline 2020-03-17 18-34-... ] 0:05:54 [View pipeline] - 3/17/2020, 2:34:56 PM 0.980
[_:] xgb_pipeline 2020-03-17 17-34-... @ 0:04:48 [View pipeline] - 3/17/2020, 1:34:16 PM 0.982
D xgb_pipeline 2020-03-17 17-01-... V] 0:05:25 [View pipeline] - 3/17/2020, 1:01:58 PM 0.987
D xgb_pipeline 2020-03-16 16-47-... @ 0:06:08 [View pipeline] - 3/16/2020, 12:47:19 ... 0.983
|:] xgb_pipeline 2020-03-16 13-57-... ] 0:05:18 [View pipeline] - 3/16/2020, 9:57:03 AM 0.980

Snapshot 27w 7% ERT B . CORBRERITT 37-DIZER SN Snapshot AE—DEEINRRIN
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X netops-trainign-pipeline-with-netapp-volume-cloning-rtxdl-2
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Name

describe
deploy-model o EAE a
24 Mar, 14:56:03 ...bcbe38e 24 Mar, 14:52:45 »
xgb_train e Info Inputs Artifacts Results Logs
24 Mar, 14;53:18 ...5c85949 —
uiD 66ef22187efb4ad89e8da8433c2a460e
data-prep e
24 Mar, 14:52:46 ...126dc73
. Start time 24 Mar, 14:52:45
describe e
24 Mar, 14:52:45 . .c2a460e
deploy-features- . Parameters Completed o
function
24 Mar, 14:52:43 ...50d8b83
r.-"' ‘.1 .’fl "\I o ¥ "\._
NetApp_Cloud_Volume_Sna Results 1\‘_ class_label.. & ,;' L _key: summary /}.I I label_colu.. + /)

24 Mar, 14:51:22 ...3108eb2
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Call Center - Sentiment Analysis Pipeline

This notebook demonstrates how to build a pipeline for sentiment analysis of call center conversations. The goal of this pipeline
is to develop sentiment analysis for use within an external dashboard.

This tutorial will guide you through the use of NVIDIA's RIVA for automatic speech recognition and text classification. This tutorial
uses NetApp cloud storage for data storage and a pre-trained RIVA model.

Channels

These are the channels on which RIVA is hosting models.

« speech: 51051
« voice: 61051

These channels must be aligned with riva speech api port and riva vision api port within config.sh

In [4]: speech channel = "localhost:51051"
voice channel = "localhost:61051"
Speech-To-Text

Automatic Speech Recognition (ASR) takes as input an audio stream or audio buffer and returns one or more text transcripts,
along with additional optional metadata. ASR represents a full speech recognition pipeline that is GPU accelerated with
optimized performance and accuracy. ASR supports synchronous and streaming recognition modes.

For more information on NVIDIA RIVA's Automatic Speech Recognition, visit here.

Constants
Use these constants to affect different aspects of this pipeline:

+ DATA DIR : base folder where data is stored
* DATASET NAME : name of the call center dataset
* COMPANY DATE : folder name identifying the particular call center conversation
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Call Center - Model Transfer Learning and Fine-Tuning

TAO Toolkit is a python based Al toolkit for taking purpose-built pre-trained Al models and customizing them with your own data.
Transfer learning extracts learned features from an existing neural network to a new one. Transfer learning is often used when
creating a large training dataset is not feasible in order to enhance the base performance of state-of-the-art models.

For this call center solution, the speech-to-text and sentiment analysis models are fine-tuned on call center data to augment the
model performance on business specific terminology.

For more information on the TAO Toolkit, please visit here.
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Installing necessary dependencies

For ease of use, please install TAO Toolkit inside a python virtual environment. We recommend performing this step first and
then launching the notebook from the virtual environment. Please refer to the README for these instructions.
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TORNI—T T4 I DXARTIE. "Crito Terabyte D5 %2 ) w2 LEFT"IH/EIE. MLTTY hT#+—
LEZINI)ZALDRAT—FEY T4 ZFHET 2BOBET -2y bR >TWVWETY, LEEIF. JUwvy
ZN—L—brZFRTBELT. LEICHICTZITEEIROEVFBEZERL. BEBEZOWL. 1—
H—DREMIEITVWTRLEEEDOFEVWLAEZERTCE XTI,

CDTIZAINLR—-TRNTBERRICIE. RDESBX) Y bHHBD ET,

s DB EFISKIRIER L —=>FIZH1F 3 Azure NetApp Files DF =

* CUDAXIEDT—REE (cDF . cuPy %4Y) & ML 7T XL (cuML) ZSE Y X THRR

BB NL—ZVFJADask A a—FTs I T L—LT—7
Rapids Al ¥ Azure NetApp Files ZRX— R ICHEBEINEIVRY—I Y ROT—27O—Tld. SVHA LT+
LANETFILDO L —Z VTR 2 HTEMNTABICEBINICHREINTVWET, Co=IF. #Et
SNERERT—42H45GB (F¥) OEMHRD IV voOJ 2 EB8BMNIET 358 DRED Pandas 770
—FELHRTKIBICHEINTUVEY, ChiF. ¥20E17TZ 3T DataFrame ICHEL X, COTIZH
JIWLAR—=FTIE. 25 REREBEOEY STV TL—LT—285A4TSVDA VA=), T—2OO—
REMIB, RERBEDRL—Z2 T BB L—=>Y, ARILEERICDOVWTEHEAL. EBEARI Y RY —
IVRDZVRALERZHERLET,

"ROFIE: AKVSZZAZ2%A VA =)ILLTEY 7Yy FLET, "
£y 7w (Setup)

AKS VS XA%A VA M=]LLTCEY F 7Yy TLET

"Bl L OUw O RIN—FRFHI-RT—AOBE, "

AKS VS RR%EAVAR=ILLTEY b7 Vv TITBIHEICDODVWTIE. Web R—JHBBEBL TV "AKS
DS RAAEERLET" RIS ROFIEEZEITLET,

1. /J—RDARATF (system[CPU] / — R & 7=1% worker[GPU] / — R) %ZFERT 3 & . RoWLwFnh%
BEIRLEY,
a Fo5A4T) R TL J—RIF'IZEDS2v2 (77AIELTIE3 /—R) THRIRELHDET

b. %I 'gpupool' ¥ WS ZHIDI—Y « J)IL—F (GPU /—RDIHEF) DT—H—+ /—R
Standard_NC6s_v3 7—JL (&/3 /—F) ZEMLEXT
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Add node pool
Name Node count Node size

Standard_DS2_v2

Standard_NC6s_v

2. BAICIE 5~ 109D DD FT, F7 L7=5. Connectto Cluster (S5 RXEXADES) #o)woLF
ER

3. FLLIER LT AKS IS R RICER T 5ICIE. O—AIIWIRE (v Ty T /PC) hoXRDHDEA >
Xl\_)bbijo

a. Z{EA L7 Kubernetes XY RS2V —)L "ERALTWVWS OS ICIG L IeFIENRR SN E T
b. ARF XY MIFEEHINTWVS Azure CLI ZEAL T, "AzureCLIZ+ Y A b—)LLET"
4. BERHNB AKS VS RBZICT VTR T BICIE. TAZloging EAHL. LTV vILEANLED,
S.RM2DOARY REEITLET,

az account set --subscription XXXXXXX—XXXX—XXXX—XXXX—XXXXXXXKXXKXXXXX

aks get-credentials --resource-group resourcegroup --name aksclustername

6. T Azure CLI : kubectl getnodes | £ ASIL £,

7. ROBUCTRITESIC. 6 DD/ —RHBAITRTEHEHL TLNIE. AKS 75X 2% O—HILERBICES TS
CENTEET

verronmartina@verron—-mac—@ ~ % kubectl get nodes

NAME STATUS ROLES VERSION
aks—agentpool-346138462-vmssBBBBREA Ready agent v1.1B.14
aks—agentpool-34613862-vmssBB88E1 Ready agent v1.1B.14
aks—agentpool-34613862-vmssBBRBE2 Ready agent v1.1B.1l4

aks—gpupool-346138562-—vmssBB0B0E Ready agent vi.18.14
aks—gpupool-346138462-vmssBABAAL Ready agent v1.1B.14
aks—gpupool-34613862-vmssBB88082 Ready agent v1.1B.14
verronmartina@verron-mac—@ ~ % I

"XDF : Azure NetApp Files DEFEIN/=H TRy FZERLE T, "

Azure NetApp Files DRESNH TRy bEERRLET

"HIN D AKS VST RZEA VA M—ILLTEY b7y TFLET, "

Azure NetApp Files OFESNI=H TRy FEERT 31213, ROFIEEEITLET,

1. Azure R—2ILRDIRESRY fT—2I1C8BFHLE T, FILKIERLIRERY hO—0%RELEd, T
AKs-vnet ] RED L T4 v I IADRETT,

2. VNet D&aIZZ ) voI LEd,
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Microsoft Azure P Search resources, services, and docs (G+/)

Dashboard >

Virtual networks = X
seanlucelive (Default Directory)
+ Add £33 Manageview ~ () Refresh | ExporttaCSV %5 Open query D Assign tags D Feedback
Filter by name... | Subscription == AzureSub01 Resource group == all X Location == all X T Add filter
Showing 1 to 5 of 5 records. No grouping ~ List view N
|:| Name T. Resource group Ty Location T Subscription T
D 4> aks-vnet-22885919 MC_sluce.rg_TridentDemo_eastus2 EastUS 2 AzureSub01 e

B[Ry M ZEIUY YL, EBOY—IN—D [V TRy ] Z0VvILET,

£ Search resources, services, and docs (G+/)

Dashboard > Virtual networks > aks-vnet-22885919

¢.» aks-vnet-22885919 | Subnets X

Virtual network

2 Search (Ctrl+ /) « + Gateway subnet ) Refresh Ro Manage users  [ii] Delete

3> Overview

£ Search subnets

B Activity log
a Access control (IAM) Name Ty 1Pvd Ty 1PV (many availab... Ty Delegatedto Ty Security group T4
@ Tags aks-subnet 10.240.0.0/16 (65530 av... - - aks-agentpool-2288581

ﬁ Diagnose and solve problems

Settings
< Address space

;9’ Connected devices

4 HJxy M TANF ] BREDEEIZMIT. T2y bOEFE] BHLOTICHS TM
icrosoft.Netapp/volumes' | ZZERL X9, DI DIIEELHRWVTLIEEIWL, [OKZZ U v I LET,
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Add subnet X

Name *
[ ANF.sn v |

Subnet address range * ®
| 100.00/24 ]
10.0.0.0 - 10.0.0.255 (251 + 5 Azure reserved addresses)

D Add IPv6 address space (O

NAT gateway @

I None % ]

Network security group

I None v ]
Route table
I None v ]

SERVICE ENDPOINTS

Create service endpoint policies to allow traffic to specific azure resources from your virtual network
over service endpoints. Learn more

Services (1)

0 selected v

SUBNET DELEGATION

Delegate subnet to a service O

| Microsoft.Netapp/volumes v

Azure NetApp Files R 2 —LIET7 TV r—3 >0 3 XRICEDH TSN, Kubernetes TkiAR!) 2— LA
&R (PVC) L TERINET, ZOER. Jupyter /— b Tw o, H—N—LABEHBEDIEZIER
H—ERICERIITY TTEET,

H—ERQOI—HIEF. TV TFA—LDRAML—CZIEIERAETHETEES, COTIVZAHILLAR
— R TIENFS ICDWTERBAL TWB7=8%. Azure NetApp Files DERX ) W MMIXDEHED T,

* 21—+ Snapshot AE—%ZFERTEF 3L DICT %,
* O —1H' Azure NetApp Files R 2 — LICKEDT—RXEZBINTETE L5129 %,
c KRBEDT7 71ty b TETILEZRITY 355, Azure NetApp Files DN T #—I >V AHDEEL £,

"RDAF 1 BT AKS @ VNet & Azure NetApp Files VNet"
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E7 AKS @ VNet & Azure NetApp Files VNet
"BIDALIE : Azure NetApp Files DEESN =Y TRy FE2ERLE T, "
AKS VNet % Azure NetApp Files VNet [CET7 U > J 931215, XDOFIEERITLE T,

1. 8% 7 + —JL R Virtual Networks E AFIL £
2. TynetAK-vnet-name ] Z3ERL XTI VU v I LT, KT« —ILKRIC peerings LATILET,
3 +AddZI Vv I LET,
4. ROEBRFEATLET,

a. 7)) > U4%ls 'AKs-vnet-name_-to-anf T

b. VNet E771) >4 /)X— k+—¥ L T®D SubscriptionID & & T' Azure NetApp Files VNet

C. T7RRVRIVVUADIRTDEI>avid. 774N MEDFFICLET,
S.EmMEIUYILET,

FHMICOWTIE ZBRL TSV RESR Y kT =07 I % Ff. ZB. HIFRLET"
"ROFIE : Trident &£ > X k—)L"

Trident z1 > X +b—JL

"BIDA : E77 AKS @ VNet & Azure NetApp Files VNet"
Helm ZfEA L T Trident 21 > X b—IL T 3ICId. ROFIEZERITLET,

1. Install Helm (A > X b=JLFIBEICDOWVWTIE. ZBBLTLETL) "V—2") o
2. Trident20.01.1 A VX b—5% 4o >O—RLTEHRLEY,

Swget
Star -xf trident-installer-21.01.1.tar.gz

3. ¥4 L% k% ‘trident-installer [CZEL X7

Scd trident-installer

4. tridentctl' Z> X T L TSPATH ] OF s LZ LDUICOE—LE T,

$sudo cp ./tridentctl /usr/local/bin

5. Kubernetes (Kubernetes) 75 X&I|C Trident#1 > X k—JLL. Helm (Z&E"/—2")
a F4LIbrU%E helm T4 LI MUICEBELET
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$Scd helm

b. TridentZ1 > X k—JL

Shelm install trident trident-operator-21.01.1.tgz --namespace
trident --create-namespace

C. Trident /Ry RDRXT—H X% HER

Skubectl -n trident get pods

IRTORY ROBRE@PRDIZEIF. Trident B’ VA b —ILENTHSRDRY FICBREITET XY,

6. AKS D Azure NetApp Files NI IV RERMNL—JOSR%EREZY Ty ILET,

a. Azure b —EX T NILEERLE T,

H—EXF1) > NILiE. Trident H' Azure 3815 L T Azure NetApp Files )Y — X = 1#{ET 2 5L
ZznLET,

Saz ad sp create-for-rbac --name ""

HAFRDBIDELSICBD FT,

{

"appId": "XXXXX-XXXXTXXXX-XXXX-XXXXXXXXXXXX",
"displayName": "netapptrident",

"name" : n "'

"password": "XXXXXXXXXXXXXXX.XXXXXXXXXXXXXX",

"tenant": "XXXXXXXX-—KXXX-XXXX—XXXX—KXXXXXXXXKKXKXX"

}

7. Trident /N\'wZ T K JSON 7 71 JLZ{ER L £, fl : T anf-backend.json J
8 FENDTFRAMI T« 2%MERELT 'anf-backend.json 7 71 ILADRD T « —JL RIC{EEZEASILET
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"version": 1,

"storageDriverName": "azure-netapp-files"
"subscriptionID": "fakec765-4774-fake-ae98-a72ladd4fake",
"tenantID": "fakef836-edcl-fake-bff9-b2d865eefake",
"clientID": "fakeOf63-bf8e-fake-8076-8de%9le57fake",
"clientSecret": "SECRET",

"location": "westeurope"

"serviceLevel": "Standard",

"virtualNetwork": "anf-vnet",

"subnet": "default",

"nfsMountOptions": "vers=3,proto=tcp",
"limitVolumeSize": "500Gi",

"defaults": {

"exportRule": "0.0.0.0/0",

"size": "200Gi"

U RDT4—ILREBZTHRFT,
' ZUUTHID s BEKRD Azure TRV S 3 > ID
> ltenantD ] » BIDFIET TAZAD SP | OHEADSEIE L7 Azure T+ >~ ID,
> lclientlD J o BIDRX T 7T 'AZadsp' DESINS5DH74RT=D appID o
> TclientSecret ] ZASILE T, BIOFIET NAZadsp 1 OHEAIANBE/NIT—K,

10. ¥ 7 7 1 )L ¥ L T 'anf-backend.json % &R L T 'trident'namespace Z Azure NetApp Files /\w o T >
REZVERRLS 2K S5IC Trident IC3IERLET

Stridentctl create backend -f anf-backend.json -n trident

N ML= U5 REZER S %o Kubernetes 1—H(d. BFICTAML—C O SR %EIBET S PVC ZERAL
TR a—Lxz7OES 3= JLFY, BiOFIBTIER L Trident Ny I ITY REBBIZ AL —
25 X lazurenetappfiles 1| Z{ER T 5 & 5. Kubernetes ICHERL 75

12 L= 952KV IE—HD YAML ('anf-storage-class.yaml) 7 71 ILZ{ERR L £ 95

115



apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:

name: azurenetappfiles

provisioner: netapp.io/trident
parameters:

backendType: "azure-netapp-files"
Skubectl create -f anf-storage-class.yaml

1B AL =0 AN ENIcC e 2R L £ 95

kubectl get sc azurenetappfiles

PROVISIOMER RECLATMPOLICY VOUHEBINDINGHODE ALLOWVOLUMEEXPANSION AGE

csi.trident.netapp.io Delete Immediate false 98s

"RDFIE : Helm %#ER L T AKS |C Rapids ZEALTDask #ty c 7y FLET, "

Helm Z{#EHE L C. AKS T Rapids 7 701 XY r &AL TDask =y c 7Yy FLET

"BIDAR— ¢ Trident A VX k—JL"
Helm %R L T AKS T Rapids ZfEF L T Dask v r 7 v 7§ 3IC1E. ROFIEZRITLET,

1. Dask with Rapids 1 > X b—)L 9 370 DHBIZEREER L £ 95

kubectl create namespace rapids-dask

2.9y ORN—L—brT—RtY b ERFTS PVC ZER L F T,
a. RDOYAML A>TV T 71 ILICREL T PVC Z1ER L £95

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-criteo-data
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 1000Gi
storageClassName: azurenetappfiles
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b. YAML 7 71 JL% Kubernetes 7 5 X ZICERAL £,

kubectl -n rapids-dask apply -f <your yaml file>

3. rapidsai git V7R kU BRI L £ ("https://github.com/rapidsai/helm-chart") o

git clone https://github.com/rapidsai/helm-chart helm-chart

4. & yaml ZZE L. 1EEEHS LUV Jupyter 7—20 ZR—ZBICHIICER L7 PVC 25 £ T,
a. YRI YD rapidsai’' T Lo FUICRELET

cd helm-chart/rapidsai

b. Tvalues].yaml 7 71 IL%ZE#H L. PVC 2EFEBL TRV 2 —L%EI TV RLET,

dask:

worker:

name: worker

mounts:
volumes:
- name: data
persistentVolumeClaim:
claimName: pvc-criteo-data
volumeMounts:
- name: data
mountPath: /data

Jjupyter:
name: jupyter

mounts:
volumes:
- name: data
persistentVolumeClaim:
claimName: pvc-criteo-data
volumeMounts:
- name: data
mountPath: /data
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https://github.com/rapidsai/helm-chart

S. YIRS MUDR—L + T4 LT bUICEEHL 'Helm ZFERALTAKS LIC3 DT —HhH— - /—RK&EFD
Dask zfRFEL X9

cd ..
helm dep update rapidsai
helm install rapids-dask --namespace rapids-dask rapidsai

"JX : Azure NetApp Files D/XT #—< > AfEE"

Azure NetApp Files D/X7 +—< > X [EE

"BIDFIE : Helm ZfEF L TAKS |Z Rapids T 7AA X hTDask vy b7y FLELT "

BEOR) 2a—LDOY—ERXLRNILEZEETBICIE. FDOR) a—LICKBERY—EXLXRILZFERTSHD
BRET—IIIIAR)2a—LZzBHLET, COBREEZFER TSI T, BFKIE. FTNMRERT—XtEY
DD GPU #iZEMEEICERE L. T—XE2Y¥ GPU OEMICEHLE T —IL7 7 b £7=1F Premium Tier
ANDRT—=)IT v T = TS5 N TEET, Premium Tier &, Standard BEB DTS /N1 bHT-D XIL—TFv
FDAREBEREL. R a—LDOY—ERX LRIV EZEETREDICT—REBI TR R RT—ILT Y
TEFERITTEET,

R)a—LDT—EXLRNILZHNICEET S
RUa—LDY—EXLANILZEFHNICEET 3ICIF. ROFIEZRITLET,

1. Volumes (R a2—L) R—I T, Y—EXLRNINEZLTETRIR)a—LExHI)v I LET, [ F—
IIDEE] Z&RLET

MNFSv3 10.28.254 4:/norootfors Standard poold
MNFSvd.1 MNAS-735a.docs.lab:/fou Premium - TR
Resize [&
MFSvd 1 MAS-735a.docs lab/krt Premium®------—-—--—
Edit &
MFSv3 10.28 254 4:/movemel Premiurm
Change poal o
MFSv3 10.28.254 4:/placehold: Premium Delete i ke

2. T=IDEETVAVRIT, A)a—LOBBELBRIBRES I ZBRLET,
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Change pool X

Pools

pooll -~

poall

service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

3. [OK|ZzoVwo LEY,

NT =XV ABBOEEZ BHt
NT AT VABBOEEZEHH T BICIE. ROA TS 3> %=FERATETET,

cRELFNY—EILRILOZEEINT VI TLEA—TEMCHE>TED. T 74/ FTIEFERICE
2TVWEEA. Azure T TRV ) 3> TIOEEZEMCTEZIAEICOVWTIE. CORFa XU hE
BRELTLLIEIVWR) 2a—LDY—EILRILEZHNICEEIT S

* Azure CLI @ volume pool change AY > RICDWTIE. ZBBLTLKETW'R) a—LT—)LOZEE|C
e RFaXY R RICHZETRLED,

az netappfiles volume pool-change -g mygroup --account-name myaccname
--pool-name mypoolname --name myvolname --new-pool-resource-id

mynewresourceid

* PowerShell "set-AzNetAppFilesVolumePool 1< > K L " Azure NetApp Files /R 2 — LD F— )L =%
BL. ROBICTRTELOICLET,
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Set-AzNetAppFilesVolumePool

—ResourceGroupName "MyRG"

—-AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

-NewPoolResourcelId 7d6e4069-6c78-6c6l-7bf6-c60968e45fbf

"RDF)  F—RUWBEETILNL—ZVTRADTAT S ), "
)y ZIN—FFAT—RONBEETILEL—Z2VT
F—RMBELVEFILEL—ZVFHEDSA TS

"BID/N— 3> | Azure NetApp Files D /N7 + —< > X EE"
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Pandas T Logs Day 1527w o LT, scikit ICEB LTV RALTALAMETILZNL—ZVJLET
"Previous ! T—RWIBEETILNL—ZVFTBEOSAT I, "

_Dt U 3> Tld. Pandas & Dask DataFrames Zf#FB L T. Criteo Terabyte 7—%t v bH'5 Click
Logs T—RZO—RIB3AEICODVWTEHBELEY, COA—RT—XE. LERBDI=HDTIRIVILEIC
BVWT, LERI VI ENBZIDES5hZFRLIED. REGVPEIEININA T4V TERRETIILZ
FRLTLWARWHESHEFRILIEDTZI T, A—H—D7O7 7 ILEER T 3BEICEL TWE T,

Click Logs 7—&t v k5 15 HEDT—4%Z0O— R L. 551 45GB ICLF L7z Jupyter /—hTwv oD
ctr-pandasrf-colated TXDEILZEI1TT B & &FID 5,000 F17Z FEL Pandas DataFrame HMERK S 11,
scikit FE S VA LT+ LA METILHERINEF T,

%%time

import pandas as pd

import numpy as np

header = ['col'+str (i) for i in range (1,41)] #note that according to
criteo, the first column in the dataset is Click Through (CT). Consist of
40 columns

first row taken = 50 000 000 # use this in pd.read csv () if your compute
resource is limited.

# total number of rows in dayl5 is 20B

# take 50M rows

Read data & display the following metrics:

1. Total number of rows per day

2. df loading time in the cluster

3. Train a random forest model

df = pd.read csv(file, nrows=first row taken, delimiter='\t',
names=header)

# take numerical columns

df sliced = df.iloc[:, 0:14]

# split data into training and Y

Y = df sliced.pop('coll') # first column is binary (click or not)
# change df sliced data types & fillna

df sliced = df sliced.astype(np.flocat32).fillna(0)

from sklearn.ensemble import RandomForestClassifier

# Random Forest building parameters

# n streams = 8 # optimization

max depth = 10

n bins = 16

n trees = 10

rf model = RandomForestClassifier (max depth=max depth,

n estimators=n trees)

rf model.fit (df sliced, Y)
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=0

# testing data, last 1M rows in dayl5
test file = '/data/day 15 test'
with open(test file) as g:

print (g.readline())

# dataFrame processing for test data

test df = pd.read csv(test file, delimiter='\t', names=header)
test df sliced = test df.iloc[:, 0:14]

test Y = test df sliced.pop('coll')

test df sliced = test df sliced.astype(np.float32).fillna(0)

# prediction & calculating error

pred df = rf model.predict (test df sliced)

from sklearn import metrics

# Model Accuracy

print ("Accuracy:",metrics.accuracy score(test Y, pred df))

"Ri. Dask ® 15 HBEZO—RKL. DaskcuML A LT AL AMETFILZRL—Z2V00LF T, "

Dask ® 15 HE%#O—HK L. DaskcuML S>A LT AL ALETIENL—ZVJLET

"BIDFI|E : Pandas TlogsDay15% 271 wo L. sckitiCRFELIEZVALBTHLANETILE ML —
—>VJLEY, "

Dt 3 EERRIC. Pandas @ Logs Day 15 #O— R LT, scikit (CFB LT YA LT LA NET
Wbl —Z2JLEd, COFITIE. Dask cuDF ZfER L T DataFrame OO — R%Z3%{TL. Dask cuML
TIOIVALBITALANETFILOML—Z20%1TVWE LT, T2 3D RL—Z VBB ECRIEDEVE
s LELE" TRL—Z Y B DL "

Crito_dASK_RF.ipynb

D/ —bTyIiE. ROBUTTRTESIC. Tnumpy,cuml | « BEIUVRER TAsk] STV EAY
/—.R_I\inj_o

import cuml

from dask.distributed import Client, progress, wait

import dask cudf

import numpy as np

import cudf

from cuml.dask.ensemble import RandomForestClassifier as cumlDaskRF
from cuml.dask.common import utils as dask utils
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Dask Client() ZBa L £ 9,

client = Client ()

VIRAEANELCHRESNTVWNIE. T—H—/—RFORT—RRZMHEBTETET,

client

workers = client.has what () .keys()

n workers = len(workers)

n streams = 8 # Performance optimization

AKS S5 XZTId. RORAT—RIANKREINET,

Client Cluster

Scheduler: tcp://rapidsai-scheduler:8786 Workers: 3
Dashboard: /proxy/rapidsai-scheduler:8787/status Cores: 3
Memory: 354.55 GB

Dask IGBEERT/NT XA LEFRBALTVWEY, UEBO— RZRERFICETIBZDTIEA . Dask & Directed
Acyclic Graph (DAG) ZZE{TLF T, DAGIZIE. ET—H—DRITITIVEDHZ2—EDF AT LEEDX
DEDOHMNEENTWVWET, CDOLAT7 T NI I—HF—h' Dask IC—ADHEXIFRDAEETEITTISZES
ICIBRTBET, FRIDETINABVWCEEEKRLET, Dask ZFEHET B L. 3DDEBRA TS 3D
DEd,

* *DataFrame LD O—J)LAYEa—bk ()o *COIA—ILEIRTON—Ts>a>=NIEBL. BREXT
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TLTIZE W,

* * DataFrame LT Persist) zZUOHL T, * COMUHELIFTIZT7EZRITLETHN RTPa2—5/—
RICKERZRIDTIFEARL, VAN THREREATVICHRFT 370, I—H ISR LCNEZBRERTIS
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* *DataFrame O O—JLAY R (), *cuDF CE#RIC. COMUHELIEF10HFDOLIA—RZRTTPa—7
J—RISGRLFT, COA T a>EFERTRE. DataFrame ICHMOEHERAESEFNTVIHNE S
M FRIFMIBCHBRIHRLTLO—REEDNEYINE DD ZE TIXC<HERTEERT,

L7eht> T =D 7o>a>olnsgnhzd—ILLARWVWED. X5 a—SHNIBZRIRT 5D
EEETDTARILIREICARD £3, COBEIERIT/INT A 1 L. Apache Spark %4 ¥ DRFDALFEH &K U5
BHaAYEa—Fa4>0 7L —LT7—OT—EMNTY,

TOEFETIZ. Dask cuML ZfERALT. GPU 70 tE3SL—>avicLdoEarEa—F57+ T %7\
ETILFABE=ZAE T CICED, SVUALBITALAMETILO RN L—Z220%1TVWE T,
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Adsft
# Random Forest building parameters

n streams = 8 # optimization
max depth = 10
n bins = 16

n trees = 10

cuml model = cumlDaskRF (max depth=max depth, n estimators=n trees,
n bins=n bins, n streams=n streams, verbose=True, client=client)
cuml model.fit (gdf sliced small, Y)

# Model prediction

pred df = cuml model.predict (gdf test)

# calculate accuracy

cu_score = cuml.metrics.accuracy score( test y, pred df )
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T. CONT—REETILDWUIBE FL—Z>F D7 TO—FEIEBICHEMICITS N TEE T,
WMIBYTET—EHZWVNEE. RO ML 7 TO—FICHARTHEBEZKBICEHHNTEFEd, O/ —~JTw
JiF. 2 RT—0Ey b7 YL TT—ERETILOBRAEHNEHICBEITEZRED. V5T R, F
VTL IR, Ffld Kubernetes 7SR RZICAVEa—TFT A VT EANL—JHERDIBFRICEEEINT
WBN1L Ty RESBICEATEET,

"RIFEHOTY"

Fro

"Hi . NetApp DataOps V—ILF* v rEFERALIT—2tEY FEETILON—=D3 =20, "

Azure NetApp Files . Rapids . Dask I&. Docker X Kubernetes DA —7 XA ML —> 3 Y —ILERE
TBLT. KFEG MLALIBE FL—Z>JDEAZERIEL. BZELET, TVRY—IVRDT—%
NATSAVERETZBREZL T, ZLOBERAYE2a—Tr VI 7—00—-RIFEDLA TV
BHIEZERL. HROGERADODX v TZ2HRNICBELE T, T—ETAI>T1 A MEI. KRRGT—4

ty hTOIVZERITL. FL—Z2 I 72 —XRT 2P T7ILIVILDET L ZMOI—F - L2
HETEET,

MBOAI/MLNA 514V ERTZBE. 7T—FTI7FvyAROIAVER—2> FOKRE. BB, tXxaUTF
1. BLVT7 7L AMDORTEITFHERIEETT, AEEBICREANDODT7IVELACERBZHFAITACICIFE. B5
1 DOBELHD T,
IDSIORICIVRY—IVRDODE ML —ZVTETIVET—EINATSA 0% BEITZET. GPUICK
STEHRILSINIT— 2B L —LAD—0 A Ea2a—FT4 >0 7L —LT7—0%FRA L TULWARULRERD A
— oV =R7T7O-FeHBELT. 77— 70—2KORTEREA 2R LETZ e 2RIELE LT
v b 7w, Microsoft. —T>YV—XADA—47A L —>3>T7L—LT—72. NVIDIAZ{AEHE
BIET. BH77/0°0%3Y%—C RY—EXR LTHEL, BN-FEME2ERL T2/ OC0FB%
BEL. TLWAI/ML7 U= 3> OmGRABNBZERTEIET, CNS0EERYT—EXRIZITD
RRA T TREBTIREIN. A TLIXBECNAI TV Yy REAT—FTIF vy CHBICBITTETET.
RN L BINBEHROERSAT, "

EBANBROBRE
"HIN THRDDIC, "
CORFIXYMIBHINTOLBRBROF@ICOVWTIE. ROVY—IXZERBLTIEEL,

* Azure NetApp Files D45 E
° Azure NetApp Files DYV ) 2—> 3> 7 —F T FvDR—ITT

"https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-solution-architectures"

s AT FEITD Trident KEIZX ML — ¢
° Azure NetApp Files & Trident

"https://netapptrident.readthedocs.io/en/stablev20.07/kubernetes/operations/tasks/backends/anf.html|"

* Dask & & U Rapids
o Dask
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https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-solution-architectures
https://netapptrident.readthedocs.io/en/stablev20.07/kubernetes/operations/tasks/backends/anf.html

"https://docs.dask.org/en/latest/"

°Dask z 1A b—IJLLFET
"https://docs.dask.org/en/latest/install.html"

> Dask API
"https://docs.dask.org/en/latest/api.html"

° Dask Machine Learning D#&
"https://fexamples.dask.org/machine-learning.html"

> Dask Distributed Diagnostics D217
"https://docs.dask.org/en/latest/diagnostics-distributed.html"

*MLT7L—LT—2&Y—=)L:
° TensorFlow : H5WBIRFBICHIT 24 -T2V —ADOBEWEZ 7L —LT—7

"https://www.tensorflow.org/"

° Docker TY
"https://docs.docker.com"

> Kubernetes
"https://kubernetes.io/docs/home/"

cEZO—
"http://www.kubeflow.org/"

° Jupyter Notebook Server @ 2 DDV — )L %z EF

"http://www.jupyter.org/"
RN I N—T 3 VR, "

N—>a Vg

"Bi’N (Previous) :ENMBHRZEEET 3% "

N—a Yy B RFaxX>yboN—2 3 VER
N— 3> 1.0 LU 20214F8H R ) — 2

TR-4886 : [ Distributed training in Azure : Lane detection - f# X% design J

Muneer Ahmad K& Verron Martina 5. % k7w @ Ronen Dar. RUN : AAl
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https://docs.dask.org/en/latest/
https://docs.dask.org/en/latest/install.html
https://docs.dask.org/en/latest/api.html
https://examples.dask.org/machine-learning.html
https://docs.dask.org/en/latest/diagnostics-distributed.html
https://www.tensorflow.org/
https://docs.docker.com/
https://kubernetes.io/docs/home/
http://www.kubeflow.org/
http://www.jupyter.org/

2019 £ 5 H& D, Microsoft I& Azure XA 714 7DT77—AMN—FT 4 R—Z)IHF—EX%ZZMH L. NetApp
ONTAP 77 /A HBEBr §23ITIV2—TSAXNFSELUSMB 7 7ML —EXERHFELTVWET,
DREFIE. Microsoft & %y 7w 7O /N— rF—>w FICE>THEESNTED, 7—ILRIZXD
ONTAP F—4& 1t —E XD Azure NOWISEENET SICHEAL TWE T,

ERE—RTBZITIRT—EY—EITONALATH DRy b7y lE. Al 127 S5% R8T IE
TH3 A OERZHERTHIBL. GPUFIRERZRARIEALTA OXEBEZERELLEL. CD/N—F
F—2w I Tld. SRORBRELITLTETL. T—2NOEXRT7 I/ #ERH L. EROIVEa—FT1 >
YY) —EFATBET. AIZIETEZE T, Run : AllE. YUY —XDEOYT#BE#ILTSZLT
GPUFIRRZHRAIRICEDE T, REDDH S Azure NetApp Files D7 —F T I FvICED. T—EN1TS
AVICEENELZ xR L. HE5PZEBEREDRETEITTITET,

2w b7YvTTERUN © Al TIEEHDE T, BEFRIC Azure TAIEAZFEIRTI/-ODHKE=RIEZ -7
RITA—LERELTVWET, DRPNANT+—<I XAV Ea—T1>45 (HPC) h BRI (B
ERISBEBREZICHEBERDDIEITEBATRCTITEREZRZBEILTES) £FT. X2y 7 v RUN
DT7SATVRACEST. AllZAzure 7SI R TOE—DHEEIIVARVIVAZRBHLET,

R DELIE
CDT7—FTUF ¥ TIE. Al PEBFE (ML) ODBENL—Z=2>J 7OV XA THZ L —UEHICEW

HO. EREDIROUEZREI S E TERZHFEITIDIRIE XY, BRIETREDOFHFNIVR—Y
bME. ERZESRERTIVRI7T1 TDDOREIEITSE S,

BHAAAZA—FIILRZY R T—2 (CNN) R—=ZXD7TO—FTlF. >—2DBRrtI XY MehFHi-%
LARJICETHLDITENTULET, BRULMEEPLPU -3 g FEnTVnWad A7z b (K=, EigDE
RE) IZBEUNCHEEL FEAD. TRNEHFAA—1—F IRy FT—%2 (SCNN) (. CNN ZEHHRZE
BILARIIC—RIELET, B—EBOZa2—OVETHERZEGETITZ7H. Bif. R—Il. bSvIRBEDE
BEEINWE (AEHRZE) ICRETY, COE#EMIF. ZTRBHRZEEL. BOHD I ESEZHIFT
FTBEHTI,

ETIDT—2Ey FROTEIFLOAVR—XVEEFEE L, KATESZELSIC. BTHDDOO—2AX=D
EORATLICEATRARERHDET, INBDAA—JIFXKE. HREHR, VILFL—2YNATT—DOES
KUOMDORBREEZSATWD,

fL—=2FIIE. BOBWT—REED=Z—IXHHDFT, 1 DD GPU £/I3EHD GPU TRL—=>
JHETETITBICIE. AL SEBRINZ e HBDEFT, T—FOENL—Z=2T1F YILF/—RD
GPU RT3 O R 2ERILTE X9, Horovod (3. DB ML —=2 0 %Rt 3 —A T,
GPU DY S RAABTT— 2% HAMBCISEZEE RBZ MR HZTIL—LT—ID 1 DTY, Azure
NetApp Files (&, BE®R. BRAIN—TFv b —BLIEBLATVOZRRL. AT—IWT7ONI AT—=ILT Y
THEREZTIRELT. GPUA OV Ea—Ta Y/ REDORBAMBISERAINSLSICLET, HHEDEERT
l&. SCNN ZERHLTCL—2UBHEE ML —Z220F3HIC. VT XXLEDTRTD GPU HFHET 96%
UEBRAINTVWBRZ A REEINE LT

POE &

TFT—=RYAITVRICIE, ITEEDPRIICEATRERDODDBHFNEAAETNTWVWE O, 2—5 Y b aRoT=F
— T4 TV RICIFEBORILY FHEENF T,

CTRYAIUTAAME BRLEY-ILNESAT IV ZRRIFERIZBELRDD £,

CTRIVIZTIR TRI7O-DHHEAL. TEDRMRETN TV RIGZIBB T2 H4ENHD F
ERS

s BEIEEDI—XT— AT F R/N— bk,
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*UZTJR (Azure) DY =Dty 7
AVNRETDIEHDY—ILEZNEBEE LTVLWET,
cEvxRROA—HIFE. AI/MLT

CDORFaX>FTIE. Azure NetApp Files «

Run : Al.
2ICH=5TMEICDOWVWTEHBELE T,

BERER TV /O

w e ERZBYH TR ISV RERESLU T —
* DevOps T2 Z7IE FiLWAI/ML 7 ) r—2 3 > Z iR

T)r—=o a2 Il 7oA LTEVWEEZTWVWET,

77 ko

B/ #EEA (ClI/CD) N TS5

Microsoft Azure @ 3 DDREINEFNEFNE DX

DI a>TIE. Azure 75U R TREBICBE T IHREBEODE N L —Z VI REARET B T,
l/_/*ﬁﬂj@l AT —RCWEBRTI /OJICDOWVWTEHBALEF 9, ROXIE. BRET

ZRLTVWET,

COFRRTHERATNBZIERIIRODEEND T,

* Azure Kubernetes Service (AKS)

* NVIDIA GPU Z#8# L 7= Azure J>Ea—7« >4 SKU
* Azure NetApp Files D45 E

*RITA

* NetApp Trident

CCICEHBETNTVBRIRTOERAND ) VI ZITRLET "ENMER" €I 3,

/ ;
.- <ANVIDIA.
L] L]

PP
DD

— T IF v OHE

| | IT u % _| Kubernetes Services
' —l_J ' j E ] | ) _
@ GPU Nodes Persistent Persistent -AzunlarrtetApp
Volume >} iles

run:
al

»

Pods

@ / VolurEe Claim

0—/\

Storage Class(es)

A

Data
Scientist(s)

IIORIY - —EXDEH

RDRIC. BERERDRE

Multiple concurrent
nod/pod access

ICHBRN—R D7 AVR—2RbERLET, BREOERETERAINZ I
ROVEAR—FR2 I, BEROBHIZIGC TERZBEDNHDET,
I95JR H=
AK DI EB3DOVRTFL/—RE 320D GPU T—
h—/—RHRUETT
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20 F #Be

kRE<>> (VM) SKUXTL/—R 3 D® Standard_DS2_v2
VMSKUGPU J—H—/—FR 3 DO Standard_NC6s_v3
Azure NetApp Files D4FE ATB DIRET 1 7

VI LI TEHS

RDORIC, BREOREICHERY IOz T7AVR—2Y b 2RLET, BREORETERINBZVY T+
DIV AVR=—RY I EBEROBGHICIGCTERZIZEDHO T,

VA vk N—=2 3 Y ETIFZEOMDER
AK - Kubernetes /N\—> 3 >~ 1.18.14

Al CLI Z3R1T v2.2.25

51T : Al Orchestration Kubernetes Operator /\—<  1.0.109

ar

ARORE 0.21.2

NetApp Trident 20.011

Helm 3.0.0

L—UBRH-FTICE B9 L—=2T 0 Al

DOt a>TlE. A —TREL—=2 30V =LAl ZERBLTABRERL —VEESE L —=22F
HERITTBEDDT Y R T A—LDOREICDVWTHLCEHBALE YT, CZTlE. IRTOBRREZRD T >~
Ah=)Le. BTy b T+ —LTOERFBRNL—=>I 3 TORTICOVWTEHBELE T, MLON—
3 VBIBICIE. NetApp SnapshotTM ZfFEFH L. RUN : Al DEBRICL>TTF—REETILOBERMEEERL
Flo MLON— 3 VEEIZ. ETILOER. F—LXIYN—BTOEEDOEE. EROBEM. £EA
OFLWETIN=—S3>oO—Uyd, T—2Y —AOERICEERGREZRILET, XY 7 v TD
ML /N—> 3 V&I (Snapshot) (3. BREBRICEET ST —X. FL—Z=VFFAETIL. QT DRA > b
AVRALN=23 05Xy TFYTEET, EERAPIYR—KMIELD, ETFOA TS5y b T+—LE
DREDBRICEDE T, FL—Z2VTDOREICEDVWTARY M E NIH—FBETTEAET, £ O
— R Kubernetes (Kubernetes) ETRITTN TV AT HICABEEZMRATIC. RBRLEDIRESE
FVYvTFVYIRINELHDET,

BRI COTIVZAILLER—KMIE. AKS ZNLTEHD GPU NG/ — R TNT =TV A %5HET 35
EESvIT7YvILET,

TuSimple 7—4t v b EFEALALL —VEEOI—X T —XICET 308 L—=2F

CDTIVZAILAR—FTIE L—2&HEAD TuSimple T —2tw MWL THOM ML —=>0%RTLZE
9, Horovod I&. AKS %ZfEF L T Kubernetes 7 5 X ZHNDEHD GPU / — R TTF—2908M L —Z=20%
FERFICERYT 3OO NL—=VF - R TEBRSNE T, I—Ri&. TuSimple 7T—2DA U >O—REL
MEBEDOAYTFAAX=J LTNYT—J3NTVWET, WEBSN-T—XIE. NetApp Trident 754
ALK TEIDHTENTKGER) a—LICKWEINET, FL—Z=2JTlE. 12k FTF1 X
—IUMMER SN, T—2DA T O—REICERSNIZAGER) a— LIRS T —2bMERSINE T,

T—REML—Z2TDTI3TEFEETBICIE. run D AIZFERALTUY —ROEDETEEERZA—7 R

fL—>3>L %9, Run : Al Ti&. Horovod IZ®AE 7 Message Passing Interface (MPI ; Xwt— )N
WOIIA VR =T TAR) IBEERTTETET, COLAT7T LTI EHD GPU /—RFAHEEISEEL
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T &BFL—Z2 mni Ny FOETRICANL—ZVIDEAEEHTETET, Ffoee U CLIAS ML
—Z VI BERTES 0. EROEWREEEEICERTEEXT,

NetApp Snapshot IE FL—=>F A= RICKEESINTHDH. H5PZIERERICTIGT DT —XDREL L —
ZVUBRETINEFYTFYLET, COMEZFERTD . FHIZT—RIA—FDON—2a>, B&
VDEBRENI-EETANL—Z VI BAETILEZ B CE X9,

AKDtEY N7y T4 >R =)L

AKS V5 RBZDEY h 7y TEA YA L)L ICEHFT "AKS 7T ZZZERL £ RIS, RO—E
DFIEZRITLET,

1. J—RDEAT (VXFL (CPU) /—RZEIEFT7—H— (GPU) /—ROWTNTHZH) %ZFEIR
TBREEIE. ROWTNHEEIRLE T,

a. lagentpool ] EWSEBIDTZAX) « X5 L+ /— K% 'Standard _ DS2_v2' 1 XIZEBML
TN ED3I DO/ —REFEARALET,

b. 'Standard_NC6s_v3' F—JL « B X% {FH L T 'Worker ./ — K gpupool' Z:BINL £9GPU / —KIC
IERN3 /—FRZz@EHELET,

Add node pool

Name Node count Node size

Standard_D5S2_v2

Standard_NCés_v

() SACES~109PHDET,

2. BANTET LS. Connectto Cluster (S5 ZXARZADIELE) #0Uvw o LET. FiLERLT= AKS &
SRRCEFTDICIE. O—AILERE (v by /PC) H5 Kubernetes ARV RS2V —IL%&EA
VAM=ILET, IC7IEALFT"Y—ILEA VA L—=ILLET"OSICIGCLTAVRAM=ILLET,

3. "O—HILEBEIC AzureCLIZA XA R=)LLET"

4. IHERDDS AKS I SRBAICT IV ERXTBICIE. &9 TAZloging EANL. JLTUovILEARALE
ER

S. D2 oDAR Y RERTLET,

az account set --subscription XXXXXXX—-XXXX—XXXX-XXXX~XXXXXXXXXXXXXX

aks get-credentials --resource-group resourcegroup --name aksclustername

6. Azure CLI T. RODIOAY > REZAHILZET,

kubectl get nodes
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@ CCTCRLIEELSICE DD/ —RAITARTEBHL TULWNIE. AKS V5 X XZ=0O—HILERE
ST R ENTEET,

verronmartina@verron-mac-0 ~ % kubectl get nodes

NAME STATUS ROLES VERSION
aks—agentpool-34613062-vmss@00000 Ready agent .18.14
aks—-agentpool-34613062-vmss000001 Ready agent .18.14
aks-agentpool-34613062-vmssBB80002 Ready agent .18.14

aks-gpupool-34613062-vmssB00000 Ready agent .18.14
aks—-gpupool-34613062-vmss@eeeel Ready agent .18.14
aks—-gpupool-34613062-vmss@00002 Ready agent .18.14
verronmartina@verron-mac-0 ~ % §

Azure NetApp Files DZZESNI-H TRy b ZERRLFT

Azure NetApp Files DEESNT=H T3y b Z1ERT B ICIE. ROFIEEEITLET,

1. Azure R—ZIILADRERY T —2ICBE#MLE T, FILLERLAERESRY T —0% &R LET,
DHITIE. AKs-vnet BEDTL T4 I IADRETY, REXY FT—0D%127 ) v I LET,

Microsoft Azure £ Search resources, services, and docs (G+/)

ashboard

Virtual networks # X
+~ Add 53 Manage view () Refresh J Export to CSV 5 Open query 7 Feedback
Subscription == AzureSub01 Resource group == all 2« Location == all > o7 Add filter
Showing 1 to 5 of 5 records Mo grouping R List viw g
Name Ty Resource group TL Location T Subscription T
G aks-vnet-22885919 icerg TrdemtDemo eastu East US 2

2 [Ty b1 ZIZUw O L. EEBRODY—=ILN—D5 [ TRy b+ ] Z&RLEF T,
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B Search revources. seeveces. and docs (G /1

Dashboard  Wisrtual netwoeks > ake-vnet-22865919

. aks-vnet-22885919 | Subnets X

2 Search (Cirl= ) “ = Subnet |+ Galeway subnet r_,' Refresh

S Divervies

Search subnets
E acoiry log
P Access contral (JAM) Name Ty IPvd T4 IPwé {many availab... Ti Delegated to T4 Security groop T4
' Tags Mey-pulbned T0240.0.0016 {65530 av aki-ageniposl- 2283581, ="
f Diagnose and sobve problems

Seltings
Address space

& Comnected devices

3. HTRw MZ TANF 1 BREDE&RIE[T. TRy FOEEORHLOTT.
Microsoft.NetApp/volumes #ZIRL £, OB DIFZELHVWTLIETW, [OK]ZIUwILET,
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Add subnet X

MName *

AMNFsn o

Subnet address range ™ O
10.0.0.0/24
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helm install trident trident-operator-21.01.1.tgz --namespace trident
--create-namespace

C. Trident R ROXTF—H X %EEFED Kubernetes 7 5 XA XD HETHERLET,

kubectl -n trident get pods

d IRTORY RABEFOEZESIE. Trident X1 VXA R—ILINTVWBRDTBRITEHRLX T,

Azure NetApp Files DN\ I IV RERA ML= 0S5y b7V Td3
Azure NetApp Files N\W I TV RERML—=S05 %y Ty T 3ICIE. ROFIEERITLED,

1. AR—LTa L7 MIICYIDEZRFT,

cd ~
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2 #oO0—=—_>JLFd"7Oxc Y FJART E1J" lane -detection -SCNN-horovod

3. 'trident-config' 74 L7 FICBEILE T

cd ./lane-detection-SCNN-horovod/trident-config

4. Azure Y —EXDREAIEZERL £ (H—EXDEAFZ. Trident ' Azure @15 L T Azure NetApp

Files VY —XIZT7 V€ RX$BHETY) o

az ad sp create-for-rbac —--name

HINFRDBIDELSICED T,

"appId": "XXXXX-XXXX-XXXX-XXXX-XXXXXXXXXXXX",

"displayName": "netapptrident",
"name": "http://netapptrident",

"password": "XXXXXXXXXXXXXKXX.XXXXXXXXXXXXxXX",

"tenant": "XXXXXXXX-KXXXX-XXXX-XXXX—XXXXXXXXXXX"

5. Trident M/N\w I LT KR JSON 771 IL=ERR L £9

6. FEDTF XTI T« X%EEAL T 'anf-backend.json 7 7T ILAD FTDRDRD T « —IL RICAFILET

TJa4—ILEF
BHIROUT 3> 1D
tenantlD ® C &

ClientID

clientSecret

T7AILFRDBID K SICHED FT,
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"version": 1,

"storageDriverName": "azure-netapp-files",
"subscriptionID": "fakec765-4774-fake-ae98-a72ladd4fake",
"tenantID": "fakef836-edcl-fake-bff9-b2d865eefake",
"clientID": "fakeOf63-bf8e-fake-8076-8de%9le57fake",
"clientSecret": "SECRET",

"location": "westeurope",

"servicelevel”": "Standard",

"virtualNetwork": "anf-vnet",

"subnet": "default",

"nfsMountOptions": "vers=3,proto=tcp",
"limitVolumeSize": "500Gi",

"defaults": {

"exportRule": "0.0.0.0/0",

"size": "200Gi"

7. ¥R 7 7 1)L & LT 'anf-backend.json % fF L T 'trident' & H1ZERIC Azure NetApp Files /N TV K%
ER S % & SIC Trident ICIERLET

tridentctl create backend -f anf-backend.json -n trident

8. AbL—CUSREERLET,

a. k8 A—HiF. ANL—OSRZEZFITIEET S PVC ZFERBL TR a—Lx27OES3Z>JL
F9. XDV RZFEAL T aiDFIETHER L 7= Azure NetApp Files /Ny 7 T FZ BRI 3R
kL —< - U5 X 'azurenetappfiles' Z{ER T 5 & 5 'Kubernetes 7 7 XA ZICIERLFT

kubectl create -f anf-storage-class.yaml

b. XDIATY RZEFEALT. A L= 0S5 IBMERShIcC e 2R LFT,

kubectl get sc azurenetappfiles

HAIRDBID K SICHD £T,

PROVISIONER RECLATMPOLICY VOLUMEBINDINGMODE ALLOWVOLUMEEXPANSION  AGE

azurenetappfiles csi.trident.netapp.io Delete Immediate false 98s

AR a2—L Snapshot IV R—%>Y % AKS ICZEALTEY N7y FLET

WY R1) 22— L Snapshot AVR—RY A HEDLH I T ARIZA VA R=ILINTULERWERIE. XD
FlgxETLT. N0V R—X b EFHTI VA M=ILTEE,
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@ AK 1.18.14 |2 1% Snapshot 1> FO—SAERIICA VR F— LI TV EH Ao

1. OO REFERALT. RFT vy T3y hR—ZBROCRD Z1 VA M—=ILLE T,

kubectl create -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
3.0/client/config/crd/snapshot.storage.k8s.io volumesnapshotclasses.yaml
kubectl create -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
3.0/client/config/crd/snapshot.storage.k8s.io volumesnapshotcontents.yam
1

kubectl create -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-

3.0/client/config/crd/snapshot.storage.k8s.io volumesnapshots.yaml

2. GitHub XXM RF 2 X > b%&FERHL T. Snapshot Controller 1 > X b—J)LL £7,

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-3.0/deploy/kubernetes/snapshot-
controller/rbac-snapshot-controller.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-3.0/deploy/kubernetes/snapshot-
controller/setup-snapshot-controller.yaml

3R a—LRFyv I3y bEIERT BHIIC 'K8s'volumesnapshotclass' Z5REL X9 "R 2— L4
Snapshot 7 22"ty b7y TIHET L TWBARENHD £9, Azure NetApp Files DR 22— L
Snapshot 7 Z Z%&={ER L. %y 7w 7D Snapshot 77 /O %ZFEALTMLON—2 3 VEBEEIR
L £9, volumesnapshotclass NetApp-csi-snapclass' Z1ER L ' XD L SICT T AL bD
volumesnapshotclass | ICEREL XY

kubectl create -f netapp-volume-snapshot-class.yaml

HINFRDBID L SICED T,

volumesnapshotclass.snapshot.storage.k8s.10/netapp-csi-snapclass created

4. DAYV REFEALT. RUa—LO Snapshot AE—I S IAMMER SNI-C e =MELF T,

kubectl get volumesnapshotclass

HAIFRDBIDELSICBD £,
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NAME DRIVER DELETIONPOLICY

netapp-csi-snapclass csl.trident.netapp.1o Delete

I Al Installation | #E{TL X9

Run : AlZA YR =)LTBICIE. ROFIEERTLET,

1. "Run : Al VS RXRZ%Z AKSIZA VA M—JLLET"

2. gpp.runai.ai IC77EZAL. [HLWIOP TV bOER 20 ) v o LT L=UBRHEWS STzt
F9, 'runai' TR ZFIZER % Kubernetes 7 5 AR ICERL ' F0HeicyOd o ha%xE[ITE T
DIHE. YERINB%FIZERIE runai-lane detection (272D £,

New Project

Hasics Basics
Node Affinity &
ject |
Time Limit lane-detection
3| “

Over-quota for project

3. "1 X ~—JLEfT . AICLI

4 Z—ZFI) T, XOOAY > REFEALT. LANEREZT 74 EDERITELTAI 7O T MIRE
LExd,
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‘runai config project lane-detection’

HINFRDBID K SICED XF,

Project lane-detection has been set as default project

9. Create ClusterRole and ClusterRoleBinding for the project namespace (‘lane detection 72 ) ] W54
BIZERICE T 2T 74N MDY —EXTHD Y MIIE ' ¥ 3 TDERITHIC "volumeSnapshot” ig{E% E1T
TRIERNBD XY

a OOV REFEAL T, &z —&8xR 7 L. [ runai-lane -detection | H"EET S =2 HEEL
x93,

kubectl get namespaces

RDESBHADVKRRIEINE T,

NAME STATUS
default Active
kube-node-lease Active
kube-public Active

kube-system Active
runal Active
runai-lane-detection Active
trident Active

6. x> VT > R%ZFEHAL T. ClusterRole I netappsnapshot | & & T ClusterRoleBinding T
netappsnapshot | Z{ER L £9,

"kubectl create -f runai-project-snap-role.yaml’
“kubectl create -f runai-project-snap-role-binding.yaml’

TuSimple T—2t v FERTRO A P37 LTHA Y >O—RLTUELEY

TuSimple 7—2t vy b ZRITE L THYYO—RLTUIETZ7OCER, AID3TREA T3 >Td,. D
7Ot X TlE. ROFIEZRTLET,

1. Docker 1 X—J%EIRLTTy a9 3h. BEFED Docker 1 X—J % EAT 25EIE. COFIEEE
BL£J (I muneer7589/download-tusimple:1.0 | & &)

a R—LTa L7 bUICEELET,

cd ~
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b. 7O x4 b+ T lane detection - SCNN-horovod” DF—42F 1 L2 L JICKEILE T,

cd ./lane-detection-SCNN-horovod/data

C. Tbuild_image.sh] ¥x)L« XV TF+ZZEL. Docker VIR b ZBRDIHDICEELEXT,
7z ZI¥. Tm uneer7589 ] % Docker U RIS MURICEZTEI XY, Docker 1 X—J KXY
( Townload -tusimple 1 X 1.0 AY) ZZXETEZIEHTEEY,

#!/bin/bash

i

# A simple script to build the Docker image.
#

# $ build_image.sh

set -ex

IMAGE: muneer7589 /download-tusimple
TAG=1.v

# Build image
echo "Building image: "S$IMAGE
docker build . -f Dockerfile \
--tag "${IMAGE}:${TAG}"
echo "Finished building image: "S$IMAGE

# Push image

echo "Pushing image: "$IMAGE

docker push "S${IMAGE}:${TAG}"

echo "Finished pushing image: "$IMAGE

d X217 +%ERTLT Docker T X—J%FEBEL, XDOIT Y R%EMERL T Docker VRIS MUIZ Ty
\\/:L L/i-a_o

chmod +x build image.sh
./build image.sh

2. RfTEXEELET. AIDPa7Z47>O—-—RLTHEL. g2 L. TupSimple LANE i &HT—%t v
b Tpve) ICMILET, COTF—XEw Mi&. NetApp Trident (K > TEIBIICIERR S NE T,
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a RIT7 7N EZEETBICIF. ROOAT YV REFEALE T, Aljob :

runai submit

—--name download-tusimple-data

--pvc azurenetappfiles:100Gi:/mnt
--image muneer7589/download-tusimple:1.0

b. XDRICERZANILT. RTT7 7 =ZXEFELET, Aljob :

74—ILR Value FIEBEDOVITNHATY
Al 2 a7 D4
-PVC [StorageClassName]: Size:ContainerMountPath

CWSHER®D PVC Tld. ARL—U0 35X
azurenetappfiles T Trident ZERL T. #>7<
YRTPVCZERL X9, CDHBEDKKEIAR
21— LB2lF 100G T. NX /mMntICYXT > b T
nxE9,

14 X—< (Image ) D237 THOEREICERYT 3
Docker 1 X—<

HAEROADELSICHED FT,

The job 'download-tusimple-data' has been submitted successfully

You can run ‘runai describe job download-tusimple-data -p lane-detection® to check the job status

C.XfEEN/RUN : AIZ3TDUR+ZRRLET,

runai list jobs

Showing jobs for project lane-detection
NAME STATUS AGE  NODE IMAGE TYPE PROJECT USER GPUs Allocated (Requested)

PODS Run nxpn (Pending) SERVICE URL(S)
download-tusimple-data ContainerCreating 1m aks-agentpool-34613062-vess@@@8@s muneer7689/download-tusimple:1.8 Train lane-detection verronmartina @ (@)
1 (@)

{Dk_hﬁ_/a 7D7%EEE’L,\L/—(< Tg

runai logs download-tusimple-data -t 10

751150K . 20m37s
751200K - 20m37s
751250K - 20m36s
751300K . 20m36s
751350K - 20m36s

751488K - 20m36s
751450K . 20m3és
751500K : 20m36s
751550K - 20m36s
751600K ‘ 20m36s
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e. fElENic Tpvey ZVRMLET, RDRTYTTHL—ZV T T ' CTDpve ANV R Z
ERLEY

kubectl get pvc | grep download-tusimple-data

HINFRDBID L SICED XF,

pvc-download-tusimple-data-@ Bound pvc-bbB3b74d-2c17-40ck-a445-79F3deBd16d5 18861 azurenetappfiles 4m&Ts

a RITPOVaTEMELET : AlUl (F7lF app.runai’) o

MetApp

User Project Total Run Time Creation Time Type GPU Utilization Used CPU

Horovod Z{EA L CT. 98IL—>i&H L —=Z> 02 RMLET

Horovod ZfEA L7cHEEL —VRH ML —Z 2T ORTIE. 7723 >0FO€XTY, cifl. 1795
FIEIZRDEED T,

1. Docker 1 X—J%EILRLTT vy ad3h. BIFED Docker 1 X—2%FEHT 35813 OF/EE BB
LEd (B : T muneer7589/dist lane -detection : 3.1) : |

a R—L7Ta LI FIICYIDBZET,

cd ~

b. 7O T 574 L7 kD lane -detection -SCNN-horovod. ICF8EIL 9

cd ./lane-detection-SCNN-horovod

c. Tbuild_imagesh ) TR U T +%2ZEEL. Docker VIR MU ZEBERDHDICEELEFT (f
EZIE. Tmuneer7589 | % Docker VRS R RICEZFHRRAEXT) o Docker T XA—JRERTHE
BETEZE9 ( dist-dlane detection ] * 311 &AE) .
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#!/bin/bash

=

# A simple script to build the distributed Docker image.
#

# $ build image.sh

set -ex

IMAGE: muneer7589/dist-lane-detection
TAG=3.0

# Build image
echo "Building image: "SIMAGE
docker build . -f Dockerfile \
--tag "${IMAGE)}:${TAG}"
echo "Finished building image: "$IMAGE

# Push image

echo "Pushing image: "$IMAGE

docker push "${IMAGE}:S${TAG)}"

echo "Finished pushing image: "S$IMAGE

d X217 +%EFE{TLT Docker T X—J%#BZE L. Docker VRIS MUICT vy alLFT,

chmod +x build image.sh
./build image.sh

2.RUN @ THOBBEIRL—=% (MPl) RIT0O1=HDAI a7 ) #RHLET,
a. RITOXEEMFER | gD X 7w 7T PVC ZBHMICERTZHD Al (F—2DAT>O—RA
) DHRWO 7t R%FFAILE T, CNICED. EHORy RELIF/ — R8I NL—=>0H

ICEICPVCICT7OERTBEIETEEHA, 771 XE— R%Z ReadWriteMany (ICEHT L«
Kubernetes /N FZ=fERR L TE#HL £

b. 9. KOOV REZE{ITLTPVC DR 2a—LEB=ERELET,

kubectl get pvc | grep download-tusimple-data

rootBai-w-gpu-2:/mnt/ai_data/anf_runai/lane-detection-SCNN-horovod# kubectl get pve | grep download-tusimple-data

-9 Bound ve-bb03brdd-2c17-40cd-0445-79f3deBdlbaS 10061 RWX azurenetappfiles  2ddh

C.AR)a—LICNyFZEHERAL. 77tXE— K% ReadWriteMany ICEFHFILEY CROOATYVRT
IF. R a—LBAZEZEBDICETHEITLEITY) o
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kubectl patch pv pvc-bb03b74d-2c17-40c4-a445-79f3de8d16d5 -p
'{"spec":{"accessModes": ["ReadWriteMany"]}}"'

d XOKRDBEHRZFEHALT. 9L —Z2F 2 a3 T75RITIBILHDAIMPI 3 T%#RITLET,

runai submit-mpi

--name dist-lane-detection-training

--large-shm
--processes=3
-—-gpu 1

--pvc pvc-download-tusimple-data-0:/mnt

-—-image muneer7589/dist-lane-detection:3.1

-e USE WORKERS="true"

-e NUM WORKERS=4

-e BATCH SIZE=33

-e USE VAL="false"

-e VAL BATCH SIZE=99

=@ ENABLE_SNAPSHOT="true"

-e PVC NAME="pvc-download-tusimple-data-0"

Z14—ILE
=L

REBRI V>

ARk e
GPU

PVC

1 X—< (Image )

VTS TREY SBARHEEELET
T—N—EEALET

num_Workers

batch_size

Value £ IIHEOVNVTNHNTY
kL —=—>F> 370480

KABED /dev/shm 7/A1 X% RAM YT > b
TRHEET 7ML RTLTHD., D CPU
T—hH—D/N\yF%4IELTCPURAM ICO—FR
TREDICTRBHEATZIRHELET,

fefcnic b L—Z>0 702D

CO2a7TradIcBInE T3 GPU/ 7OEXR
DEUCIEF. 32D GPUT—AH—FOEXHHD
9 (--processes=3) . EFOEXIE1 2D
GPU TEIbYTBNnEd (-GPU1) »

gid> 37 (download-tusimple-data-0) (&>
TER S NTBIFED KGR 2—L4 (pve
-pdownload -tusimple-data-0 ) ZfEAL. /tX
mnt IO ELET

D230 TTOEMEICERT 3
Docker - X—<

5|8% true ICBRET D . IIILF7OELRDT—
AO—RPAICHEDFT

F—HAO—4A—"TJ—h—TOtXDK
fL—Z=>ONwFHAX
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Z14—JLR Value £7-IIBEOVWINHTY
A VAL 518 % true ICERET D & RADABEICHRD FT
Val_batch_size MREE/N Y FH 4 X

Snapshot DB 518% true ICRET S L. MLN—2 3 VEED
1=DICT—REML—ZV T BHDETILRF Y
Toay hEBIETEEY

pvc_name Ay Foaw bzERT S PVC D%ET, L5
DT IATEETIF. T—R2Ev b bL—Z=22F
BHETILTHER TN 3 Pvc-de-download-
tusimple-data-0 DX +v F> 3w bZERRLEX T

HAEROADELSICHED FT,

The job 'dist-lane-detection-training’ has been submitted successfully

You can run "runoi describe job dist-lane-detection-training -p lane-detection” to check the job status

e. XFENcalz—EBRTLET,

runai list jobs

NAME STATUS AGE  NODE IMAGE TYPE  PROJECT USER GPUs Allocated (Requested) PODs

SERVICE URL(S)
0 (0)

download-tusimple-dota Succeeded 1d muneer?589/downlood-tusimple:1.@ Train lane-detection wverrommartina - (@)

dist-lane-detection-training Init:@/1 2m  <multiple> muneer?589/dist-lone-detection:3.1 Train lone-detection root 3 (3) 4 (8

f ZEETNrans:

runai logs dist-lane-detection-training

root@oi-w-gpu-2:~/runoi# runaoi logs dist-lane-detection-training

Running with orkers

2021-93-04 :23.158449: I tensorflow/stream_executor/plotform/default/dso_looder.cc:48] Successfully opened dynomic library libcudart.so.10.1
+ POD_NAME= lane-detection-training-worker-@

+[d=-]

+ shift

+ Jopt/kube/kubectl cp fopt/kube/hosts dist-lane-detection-training-worker-8:/etc/hosts_of_nodes

+ POD_NAME=dist-lane-detection-training-worker-2

+ fopt/kube/kubectl cp Jopt/kube/hosts dist-lane-detection-troining-worker-2:/etc/hosts_of_nodes
+ POD_NAME=dist-lane-detection-training-worker-1

9 BITHFO ML —Z27 037z LET. RORICTRT LSS AIGUI (F7zIF app.runai.ai): run
. Al Dashboard ) » RFIDKIF. PESL—Z2F T3 TRICEIDE TSN 3 DD GPU & AKS
D3IDD/—RIZHDHEL. 2BEEHDRITTHAAI Pa0FEHZRLTVWET,
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NetApp

= Indicators
GPU Nodes Total GPUs Allocated GPUs Acta Prefaces
- Cluster Load
. GPU Uniliradien TGP Marmory Utilzaton
o . i
. 100% \ 62% \
CPU Uulization RAM Lnilization
. -
S =
Po W we e W we wm e e e e 46.1% \ e 5.44% \
+ Queueing

NetApp

Job Hame Status 4 User Project Total Run Time x
° —m e
S General  Pods  GPUs  Graphs
T cPu 3 Hode Utilization GPU Mamory Uted GPU Memary
TmETEm ——
TS
[~ e
-
=TT

h. NL—Z=YJD%T Lo, BTN, RITEAD NetApp Snapshot IE—TH 3 Al ¥ 3 7 %= HER
LExd,

runai logs dist-lane-detection-training --tail 1

1,8]<stdout>:5napshot snap-pvc-download-tusimple-dota-@-dist-lane-detection-training-launcher-20821-03-85-16-23-42 created 1n namespace runal-lane-detection

kubectl get volumesnapshots | grep download-tusimple-data-0
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NetApp Snapshot AE—H557—X%ZUJX N7 LET

NetApp Snapshot AE—h57—2%Z ) X7 T 3IIE. ROFIEZRITLET,

1L R—=LT7a4 LI MUICUIDBZE T,

2. 7O 1Y b7+ L2 ;O lane -detection -SCNN-horovod' ICT8&1 L £ 9

cd ./lane-detection-SCNN-horovod

3. T restore-snaphot-pvc.yaml | #Z&E L. [ataSource 'name; 74 —I/LRET—RDJ) A LT7TD
Snapshot AE—ICEFHLEX T, Flcw 7T—RZETIZPVCHZEETDI_LHTETET, —OBIT
I&. T restored-tusimple] T3,

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: restored-tusimple
spec:
storageClassName: azurenetappfiles
dataSource:
name: snap-pvc-download-tusimple-data-@-dist-lane-detection-training-launcher-2021-83-85-16-23-42
kind: VelumeSnapshot
apiGroup: snapshot.storage.k8s.io
accessModes:
- ReadWriteMany
resources:
requests:
storage: 100Gi

4. T restore -snapshot-pvc.yaml | Z{ER L TH LWL PVC Z1ER L £ 7,

kubectl create -f restore-snapshot-pvc.yaml

HINFRDBID K SICED XF,

persistentvolumeclaim/restored-tusimple created

S. BIENTIEND DT —REZ ML —ZVJICERT 5. Pa TXEIRUFICELTY, XROATYVR
ICRTESIC. FL—=2T 2 3 TDEERIC Tpvc_name ] ZETENTz pvc name | ICEZIHRZ S
213 TY,
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runai submit-mpi

--name dist-lane-detection-training
--large-shm

--processes=3

-—-gpu 1

--pvc restored-tusimple:/mnt
-—-image muneer7589/dist-lane-detection:3.1
—-e USE WORKERS="true"

-e NUM WORKERS=4

-e BATCH ST ZE=33

-e USE VAL="false"

-e VAL BATCH SIZE=99

—-e ENABLE SNAPSHOT="true"

-e PVC NAME="restored-tusimple"

INT #—< > AFHE

FREREBED — 7 HIEREZTRIZHIC. GPUXx1EGPUXx3 WS 2 DD FUATNT4—IVATR b
ZRELELT. GPUBIDY T, GPU EXTEUDFERR, >VJIL/—RE3/—RDEBRZ AR YYD
I&. TuSimple LANE ®@HT7—2twv bDO L —ZYJRICEIESNE L, T—&IdF. FL—Z>570¢
ZAHD)Y —RERAXRZDINT Z7HIC 5 EBISEMLE T,

AR EFERTD . FTIRELT—2ty FZEEEL. —8D GPU TEEZRIKTE XY, GPUDFE
By F—RhBNNMLIGE. 2EBBTIETS/N\T MEIBRETENICXT—IL7 T kL. Premium [&EIC
FTIERLKRT =TT LT T—REBEITBZ B TINA MHTDDRIL—F v b & 41EIZT 3
CENTEEXYT, COTAOLADEFMMICDOVWTIE. ZBRL TLEEL, "Azure NetApp Files F—E X LA
L

1 D0 GPU TOMIERSRGIX 12 BRI 45 9 TL 720 3 DD/ —RICE =13 3 DD GPU TOMIERERT I 4
BFRSE 30 9T L 7=o

ARFaAXYFDOLUBOZEEIavIcHDIHIE EBLOESRAZ—XICE DI NT +—<I > R LHRED
FlERLTUVWETD,

ROEIE. 12D GPUEIDHTEXEVEARZRLTVET,
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NetApp

5 15 B2 General / Anslytics T) 7610309 1 1:32:60 40 20F1-03:10 DO 34T
® = Clusier
== OPU Aflorstion GPU Utiration 10
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L
e -
ELA
a
. 98.5% 97.4% Tm. mm um, mm tm wm w0 e omm onm, mm me
o = G Aormen — G Unilzases
fou] GPU Memary Afiscation GFU Misenary Lhilization 0

=)
E 3
¢

98.5% 95.6%
I (31.7% m
ROBIE. 2T/ —F®D GPUFIARZRLTVWET,
v Nodes
GPU Utilization / Node (click on a Node name to filter)
150%
100% i
50%
0%
12:00 14:00 16:00 18:00 20:00 22:00 00:00

we gks-gpupool-346713062-vmss000001 aks-gpupool-34613062-vmss00000)
aks-gpupool-34613062-vmss00000k == aks-gpupool-34613062-vymss000001
= aks-gpupool-34613062-vmss00000m == aks-gpupool-34613062-vmss00000n

KOS T/ —ROXEUHFAX (16GB) ZRLTVWET,
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GPU Memory Size / Node

100 GB
75GB
50 GB

25GB

omMB
12:00 14:00 16:00 18:00 20:00 22:00 00:00

== aks-gpupool-34613062-vmss00000f == aks-gpupool-34613062-vmss00000j
== aks-gpupool-34613062vmss00000k = aks-gpupool-34613062-vmss000001
== aks-gpupool-34613062-vmss00000m == aks-gpupool34613062-vmss00000n == Total

KRORIE. T/ —RDGPUE (1) ZRLTVWET,

GPU Count / Node
8
6
4
2
0
12:00 14:00 16:00 18:00 20:00 22:00 00:00

== aks-gpupool-34613062-vmss00000i == aks-gpupool-34613062-vmss00000)
== aks-gpupool-34613062-vmag00000k == aks-gpupoock-34613062-vmss000001
= aks-gpupool-34613062-vmss00000m == aks-gpupool-34613062-vmss00000n == Tolal

RDOEIF. 2T/ —FDGPUBIDET (%) ZRLTWVWET,

GPU Allocation / Node
150%
100%
50%
0%
12:00 14:00 16:00 18:00 20:00 22:00 00:00

== aks-gpupool-34613062-vmss00000|

RDEIF. GPUDEIDHTEAEIEWVWS 3 DD/ —RICEH B3 DD GPU ZRLTVLWET,
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!" 2 General / Analytics (51 30212304 1ET600 n S0T1-03-04 232097 -

® = Chusinr
QU Alecation P Unirstion 0
th
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I ‘ 26.5% 36.5%
KOEIFE. 32D/ —ROFEAX (%) ICEFNB3D2DGPUERLTVWETD,

~ Nodes

GPU Utilization / Node (click on a Node name to filter)
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== aks-gpupool-34613062-vmss000006 aks-gpupool-34613062-vmss000007
aks-gpupool-34613062-vmss000008

RDEIF. 3 DD/ —RICFNB 3 DD GPUDXEVFIAER (%) ZRLTVWET,
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GPU Memory Utilization / Node (click on a Node name to filter)

400%
300%
200%
100% -

0%’
19:00 20:00 21:00 22:00 23.00

== pks-gpupool-34613062-vmss000006 - aks-gpupool-34613062-vmss000007
= @aks-gpupook34613062-vmss000008

Azure NetApp Files H—E XL X)L
BEOR) 2a—LDOY—EXLRNILVEEZEETBICIE. Z2F@HEITINORET—ILICHR) a—LZzBELET "

F—EZALANIL" BELRDIFR) 2—LTT, R)a—LDOBRFEOH—EXLRNILEETIE. T—2Z8B1TT
BHEBIIDHDEEA. Floo RUa—LADTIERICHHELIFEA

RYa—LDY—EILRNLZEWNICEET S
R a—LDOY—EXLRNILEZEETSICIE. XROFIEEZETLET,

1. Volumes (R a—L) R—=J T, Y —ERALRILVZZEETZR)a—LzG7UvoLEY. [F—
IWOEE] Z#ERLET

NFSv3 10.28.254.4:/norootfor- Standard pool0
NFSv4.1 NAS-735a.docs.lab:/fo 1T O s e L,
. Resize (&
NFSv4.1 NAS-735a.docs.lab:/krt PR i
Edit V/4
NFSv3 10.28.254.4:;/moveme0 Premium
Change pool N
NFSv3 10.28.254.4:/placehold Premium Delete ‘.

2. T—IDEBETV4 Y RIT. R)a—LOBEELIEBET-IILEZERLEI, [OK| 22V v ILZF
ERS

155


https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels

Change pool X

Pools

pool0 ~

pool0

service level: Standard

pool1

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

H—EXLANILDOEEZBEL

BT —EXLRNILOZEBIFRTE. NTVyITLEa—TEMIB>TVWETH. 77+ ETEIEMICE
STWEEA. Azure Y TRV U T2 a > TIOHREZEMICT BICIE. ROFIEZRTLET "R 2—L4
DY —EXLANILZEFNICEET 3"

* Azure Tld. CLIOXR Y RTHXROIOXY Y RZERATE XY, Azure NetApp Files D F—)L « 1 XDE
BHOFMICcDOWTIE. #8B LTIV AZ netappfiles A a—LI: Azure NetApp Files (ANF) 7R
)a—LUY—XDEE",

az netappfiles volume pool-change -g mygroup
—--—account-name myaccname

-pool-name mypoolname

—--name myvolname

-—-new-pool-resource-id mynewresourceid

* C C IR 'set-aznetappfilesvolumepool' AV > R L w h%&{#EHE T % . Azure NetApp Files K1) 22— L
DT—NZZEETETET, Ra—LT7—IILOHFAIZEDFMICOVWTIE. ZBRB LTI "Azure
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NetApp Files R 2 —LDTF—ILZZEEL X"

Set-AzNetAppFilesVolumePool

—-ResourceGroupName "MyRG"

—-AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

-NewPoolResourcelId 7d6e4069-6c78-6c6l-7bf6-c60968e45fbf

T

Fy b7y Run D AE. DT ZAINLER— bDOERERIC/N— b F—BRZFEV. Azure NetApp
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Kubernetes 1.15
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Kubernetes D& A
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AVAM=ITENEAYTL IR (DGX-1) 41V XAV AT envrg B Y A =)L ENFHEICDWVWTER

BAL 7,

AR

AVRAM=IILEZERTITBEIC. O—HAILIIVICROKEFEEFRZA A M—ILLTERITIHVELRHD XY,
* Kubectl D& SICANT S

e Helm 3.x

* Kubernetes 75 X4 1.15 LUf%

Helm ZfERAL TEBALET
1. BFiD cnvrgHelm F vy — h XDV O—R§3ICIF. KOOIV RERITLET,

helm repo add cnvrg https://helm.cnvrg.io
helm repo update

2. cnvrg AT BHIIC. VT XAZONEIP 7RL R, LU envrg ZEBEAT S/ — ROZFIHBRETT,
F > 7L = XD Kubernetes 75 XX cnvrg ZE AT BICIE. XAV RERITLET,

helm install cnvrg cnvrg/cnvrg --timeout 1500s --wait \ --set
global.external ip=<ip of cluster> \ --set global.node=<name of node>

3. Thelminstall ] XY REEFTLEFT, TIRTOY—EREVRTLRISIARICEFHNICA VA b—
ILEnxd, COMNBICIZFRK159DDBehHD £9,

4. Thelminstall 1 <> ROFRERMBIFRA 109 TT. BHEIATT LS. FILKEMALT cnvrg @
URL ICBEEIT 3D FILWI SR ZBBAD )Y —X e LTEMLES, Thelm'l] OV RIFELWL
URL @M L £,

Thank you for installing cnvrg.io!
Your installation of cnvrg.io is now available, and can be reached via:
Talk to our team via email at

S. IRTDAVTFTDRAT—ARZAZN Running 1 £7:13 T Complete 1 DIFE. cnvrg IFEFICEBRAINT
WET. RDELSBHEANRTIEINE T,
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NAME READY STATUS RESTARTS AGE

cnvrg-app-69fbb9df98-6xrgf 1/1 Running 0 2m
cnvrg-sidekig-b9d54d889-5x4fc 1/1 Running 0 2m
controller-65895b47d4-s96v6 1/1 Running 0 2m
init-app-vs-config-wv9c4 0/1 Completed 0 9m
init-gateway-vs-config-2zbpp 0/1 Completed 0 9m
init-minio-vs-config-cd2rg 0/1 Completed 0 9m
minio-0 1/1 Running 0 2m
postgres-0 1/1 Running 0 2m
redis-695c49c986-kcbt9 1/1 Running 0 2m
seeder-wh655 0/1 Completed 0 2m
speaker-5sghr 1/1 Running 0 2m

ResNet50 $ KO X i@ ALY Ea—4ESaYETILNL—ZVT T—2t v b+

NVIDIADGX ¥ X7 L% EE ¥ 95 NetApp ONTAP Al 7—=F 572U F + D Kubernetes v k7w FIC.
cnvrg.io Al OS NEA TN F LTz REEICIE. FIEE X SROEREEN 575 NIH EB X 7 — &2t bz (E
BLEL BIRIEPNGERTLce COT—RIENIH I ZAILEY2ELVICE > TR I N (3.
WEFERATEET NHATYO—RHY A k' 250GB DY TILTF—R2% 15 05 AD 627 6151 X—=
TERALFL:.

T—Rtwy bdenvrg 77V RT3 —LICT7 vy FO—REN. NetApp AFFA800 R hL—J S X T LDSD
NFS TV RAR—hMCFvyvathFlio

aA>Ea—FT4>J)Y—R=ty bcT7vIdT3

cvrg 7—F TV F v BIUOAXRZRATDa— )V IORKEICED. IO Z78LU0IT 7Oy aFil

& BRZAVEa—T4 I )VY—XEZ 12075y b7 4+—LICERTEET, SEOEY 7Y TT
& T4—F>—Z=Z2007—00—-RDOETBICZBEASNTLI S XX envrg ZEFALE LT BIMDY S XA
EERTIUNENDHBIBEIF. KDV )= 3y MIRTESIC. GUIZFERALTLETL,
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) default cluster A xubemees Cue 9 Compute Templates ([EITE

5 DGX-1 AnOnPremise Madhine 1 Compute Templates [N

- DGX2 ermise Machin 1 Compute Templates  [[EENE

F—a%O—-RLET

cnvrg 7oV R 73— ALICTF—2%E 7y TO—RTBICIE. GUI Ffldenvrg CLI ZFEBL 9, KRERT
—R4y bDBEIE. CLI DFEREHELE T, CLIE. SBOT77MILZNIBTE 3. LR CEBEMIC
BNTE8777%8Y —ILTY,

F—aET7vIO—RT3ICIE. ROFIEEEITLET,

1. 285 >O0—RLET "cnvrg CLI%
2 XBTao LU MIICBEILE T,
3. Tenvrgdatainit] AYY REFEALT. 72y b I74—LAOT—2ty FEIHMEL £9,

4. Tenvrgdatasyncl ARV RZFEALT. T4 LI MJDITRTORBZHRROT—RLAIZT YV
O—RLEYd, T—EADFROA TS U X M7 (StorageGRID . S3. FhlFZFofh) 7y 7O—
Rahiz5. GUI TBRTETET, XORIE. O— K INIHIE X SHIFMEERER PNG 7 71 )LZRLT
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= X-RAY

1 Query..

Query Language Docs

x-ray {
File Name
O Atelectasis
D cardiomegaly
[ Consolidation
[ Edema
O Effusion
[ Emphysema
IFibrosis
i Hernia
Dinfiltration
DO Mass
[ No Finding
CiNodule

I Pleural_Thickening

=]
-t
o
-
=
=1
w

CIPneumonia

Commit: b91b09628 @ 11-03-2020 13:45

This commit is not cached. Cleared by Gitta @ 17-Mar-2020, 11:35:30 AM

N dated
e}
v-? . months ago
Cache Commit
maonths ago
Download the commit to the selected NFS making the data available
locally on the cluster. Read more manths ago
Commit: b91b0962 Status ¢ manths aga
Commit size: 250 GB, 627615 files
maonths ago
Select NFS: | NetApp NFS Used storage: 64.56/1000 GB months ago
maonths ago
Cancel m months ago
‘about 2 manths ago
about 2 months ago

about 2 months ago

about 2 months ago

about 2 months ago

about 2 months ago

New Difectory Newi File C Revert  View Commit

(=)

d—H—hMCache 271w F3E. cnvrg lFVE— ATV MR NTHEEENDIIY FTT—4%
Ao>O—RL. ONTAPNFS RUa—LICFvv2alFzd, TIIdL. T—XZ2F<IChL—227
ICFIATERLSICARDET, I5IC. T—2HHEBERINTVWARWNES (Fezxid. EFILDONL—Z
VUXRBRERRY) « cnvrg IFEEIMNICF vy a2z UTLETD,

FvyvwoaTF—ATMLNA TS50 %EE

cnvrg 7O0—ZFHATR L. RBEMLNA TS VZEGRICEBETET LT, 70— TS Ho50DB

BED ML 21— X7 — RISHE L.

GUI £#7=130—FZFERALTERTE XY, 7O0-ROZIVR—RY

Mld. 27225 Docker 1 X—C#FERALTCERZ AV —TFTa I VY —XETEITTES=0. N1TY
wRIOSHORZEBEL. MLNTTSA V0 2RBEtTEET,
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x-ray-model

Image Classification with ResNet50 viwne . B 8 © # <

. Create a Data Task

G Data task represents a dataset that
can be connected to other tasks in
the By using data tasks, you

New Task can mount datasets to your other

Dataset

ARWE In each data task, you may select

19 data commit, data query, mounting
options and more.

A-ray

x-ray-sample

=) cnvrg. o
© . Datasets

B X @7 O0—DBE: fL—Z2FETILDOHKRE . ResNet50

Mew Task

NATZA4>TlE. FEOBEOARZLI—REZEBIMTEET, cnvrg (ZId. BRIAAEER ML OV R—%
YhOALOa>THBA SATIVHHDET, AISATIVICIE. IOV L, ROV, T—4
V—2RBRE, HBBEPB ML T4 —TS5—=>FT7O-THERATEZYVa—>a b bEd, COfT

I&. ResNets0 DFEHIEIL FET 2—I)L%ZERL £ L7, batch_size : 128 . epochs :
NS X—=2EFERLELI. CNESDNTA—ZIZAI AT ITVDRFaIXY N THERETEET, XD
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1gpu-real = |
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* Cnvrg.io ( "https://cnvrg.io")
°Cnvrg O7 (BEOML 75y c7+—L1L)

https://cnvrg.io/platform/core
cCnvrg DRFaX2h
"https://app.cnvrg.io/docs"

* NVIDIADGX-1 H#—/\ :
° NVIDIADGX-1 #—N\

https://www.nvidia.com/en-us/data-center/dgx-1/
° NVIDIA Tesla V100 Tensor 177 GPU
https://www.nvidia.com/en-us/data-center/tesla-v100/
° NVIDIAGPU Cloud (NGC)

https://www.nvidia.com/en-us/gpu-cloud/

* NetApp AFF > X7 L .
° AFF 7—&>—
https://www.netapp.com/us/media/d-3582.pdf

° AFF [)l7 NetApp FlashAdvantage 704 5 L
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https://www.netapp.com/us/media/ds-3733.pdf
°ONTAPOX D RFFaX> b
http://mysupport.netapp.com/documentation/productlibrary/index.html?productiD=62286
° NetApp FlexGroup 72 ZAJLLKR—k
https://www.netapp.com/us/media/tr-4557 .pdf

CAVTFEITDRY b7y TOXGEHA ML — !
o NetApp Trident

https://netapp.io/persistent-storage-provisioner-for-kubernetes/

* NetApp Interoperability Matrix Z 8B L T 2T W
° NetApp Interoperability Matrix Tool THEERTE &£

http://support.netapp.com/matrix

* ONTAPAI %y kD —72 .
° Cisco Nexus 3232C X1 v F

https://www.cisco.com/c/en/us/products/switches/nexus-3232c-switch/index.html

° Mellanox Spectrum 2000 &) =X XA v F
http://www.mellanox.com/page/products_dyn?product_family=251&mtag=sn2000

*MLTL—LT—2&Y—=)l:

° KIE
https://github.com/NVIDIA/DALI

° TensorFlow : H5WBRRBICHILT 24 -T2V —AOEMEB I L —LT—7
https://www.tensorflow.org/

° Horovod : Uber B'BIF L 7c4—7>Y — XD TensorFlow AR#MFEB 7L —LT—2
https://eng.uber.com/horovod/

c AVTFIURALIILRTLTOH GPU OBEMIL
https://devblogs.nvidia.com/gpu-containers-runtime/

° Docker TY
https://docs.docker.com

o Kubernetes

https://kubernetes.io/docs/home/
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° NVIDIA DeepOps D& TY
https://github.com/NVIDIA/deepops

cyE7O—
http://www.kubeflow.org/

> Jupyter Notebook Server @ 2 DD — L% {3

http://www.jupyter.org/
C TRy RERYFI—=D
° NIH B8R X # &7 — &t v

https://nihcc.app.box.com/v/ChestXray-NIHCC

° Xiaosong Wang . Yifan Peng. LelLu. ZhiyongLu. Mohammadhadi Bagheri. OFJLK « ¥
—X. ChestX-Ray8 : [ Hospital scale Chest X-ray Database and Benchmarks on weakly
Supervised Classification and Localization of Common Thorax Diseases . |IEEE CVR . pp3462-3471
. 2017TR-4841-0620
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BEDI—RT—RCELETRAT7AOIIA—Cv—OREL TO—%EHREIYAX
TEEY, NEEDFITIE. RD4DDYAML 7 7 A I)LZ2ERALT. EB31>T> b
ICE->TREZFELF T,

BI7AILICDOVWT. XOT7AILREHMEOI I M EBELE T,

*main flow.yml: FRRFEDRNEKEZERL. BEICHLTHD 3 DD YAML 7 7 )LICT70—%
BRLET,

* retail flow.yml:/NEEFLIFEODOHZIRICETIEMICEAET Z2REZEAET. P ATLIZR
HIEVWEDER. Fld5EX 5NIIEEOMEZIRMET S,

* weater flow.yml: KRUCEATZ2EMICBEET ZMZEETAE T, HBAZRETCIRVESIF. 7+0—
7y T7DERE LTHEICLET,

* error flow.yml: A—HDA YT M EFGED 3 DD YAML 7 71 IJLICAD TWRWT — I ZAIE L X
o IT7—RyE—IZRRFLIEE PATLEI-Y—DBEMZZITANSLSICEERIELLET. X
DEIII3VTIF. TNSDYAML 7 71 ILOFHEBERZTLE T,

main_flow.yml

name: JarvisRetail

intent transitions:
jarvis error: error
price check: retail price check
inventory check: retail inventory check
store location: retail store location
weather.weather: weather
weather.temperature: temperature
weather.sunny: sunny
weather.cloudy: cloudy
weather.snow: snow
weather.rainfall: rain
weather.snow yes no: snowfall
weather.rainfall yes no: rainfall
weather.temperature yes no: tempyesno
weather.humidity: humidity
weather.humidity yes no: humidity
navigation.startnavigationpoi: retail # Transitions should be context

and slot based. Redirecting for now.
navigation.geteta: retail
navigation.showdirection: retail
navigation.showmappoi: idk what you talkin about
nomatch.none: idk what you talkin about
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states:
init:
type: message text
properties:
text: "Hi, welcome to NARA retail and weather service. How can I
help you?"
input intent:
type: input context
properties:
nlp type: jarvis
entities:
intent: dontcare
# This state is executed if the intent was not understood
dont get the intent:
type: message text random
properties:
responses:
- "Sorry I didn't get that! Please come again."
- "I beg your pardon! Say that again?"
- "Are we talking about weather? What would you like to know?"
- "Sorry I know only about the weather"
- "You can ask me about the weather, the rainfall, the
temperature, I don't know much more"
delay: O
transitions:
next state: input intent
idk what you talkin about:
type: message text random
properties:
responses:
- "Sorry I didn't get that! Please come again.”
- "I beg your pardon! Say that again?"
- "Are we talking about retail or weather? What would you like to
know?"
- "Sorry I know only about retail and the weather"
- "You can ask me about retail information or the weather, the
rainfall, the temperature. I don't know much more."
delay: O
transitions:
next state: input intent
error:
type: change context
properties:
update keys:
intent: 'error'

transitions:
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flow: error flow
retail inventory check:
type: change context
properties:
update keys:
intent: 'retail inventory check'
transitions:
flow: retail flow
retail price check:
type: change context
properties:
update keys:
intent: 'check item price'
transitions:
flow: retail flow
retail store location:
type: change context
properties:
update keys:
intent: 'find the store'
transitions:
flow: retail flow
weather:
type: change context
properties:
update keys:
intent: 'weather'
transitions:
flow: weather flow
temperature:
type: change context
properties:
update keys:
intent: 'temperature'
transitions:
flow: weather flow
rainfall:
type: change context
properties:
update keys:
intent: 'rainfall'
transitions:
flow: weather flow
sunny:
type: change context
properties:
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update keys:
intent: 'sunny'
transitions:
flow: weather flow
cloudy:
type: change context
properties:
update keys:
intent: 'cloudy'
transitions:
flow: weather flow
SNow:
type: change context
properties:
update keys:
intent: 'snow'
transitions:
flow: weather flow
rain:
type: change context
properties:
update keys:
intent: 'rain'
transitions:
flow: weather flow
snowfall:
type: change context
properties:
update keys:
intent: 'snowfall'
transitions:
flow: weather flow
tempyesno:
type: change context
properties:
update keys:
intent: 'tempyesno'
transitions:
flow: weather flow
humidity:
type: change context
properties:
update keys:
intent: 'humidity'
transitions:

flow: weather flow
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end state:
type: reset
transitions:

next state: init

retail _flow.yml

name: retail flow
states:
store location:
type: conditional exists
properties:
key: "{{location}}'
transitions:
exists: retail state
notexists: ask retail location
retail state:
type: Retail
properties:
transitions:
next state: output retail
output retail:
type: message text
properties:
text: '{{retail status}}'
transitions:
next state: input intent
ask retail location:
type: message text
properties:
text: "For which location? I can find the closest store near you."
transitions:
next state: input retail location
input retail location:
type: input user
properties:
nlp type: jarvis
entities:
slot: location
require match: true
transitions:
match: retail state
notmatch: check retail jarvis error
output retail acknowledge:
type: message text random
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properties:
responses:
- 'ok in {{location}}'
- 'the store in {{location}}'
- 'T always wanted to shop in {{location}}'
delay: O
transitions:
next state: retail state
output retail notlocation:
type: message text
properties:

text: "I did not understand the location. Can you please repeat?"

transitions:
next state: input intent
check rerail jarvis error:
type: conditional exists
properties:
key: '{{jarvis error}}'
transitions:
exists: show retail jarvis api error
notexists: output retail notlocation
show retail jarvis api error:
type: message text
properties:

text: "I am having troubled understanding right now.

that?"
transitions:

next state: input intent

weater_flow.yml

name: weather flow
states:
check weather location:
type: conditional exists
properties:
key: '"{{location}}'
transitions:
exists: weather state
notexists: ask weather location
weather state:
type: Weather
properties:
transitions:

next state: output weather

Come again on
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output weather:
type: message text
properties:
text: '{{weather status}}'
transitions:
next state: input intent
ask weather location:
type: message text
properties:
text: "For which location?"
transitions:
next state: input weather location
input weather location:
type: input user
properties:
nlp type: jarvis
entities:
slot: location
require match: true
transitions:
match: weather state
notmatch: check jarvis error
output weather acknowledge:
type: message text random
properties:
responses:
- 'ok in {{location}}'
- 'the weather in {{location}}'
- 'T always wanted to go in {{location}}"'
delay: 0
transitions:
next state: weather state
output weather notlocation:
type: message text
properties:
text: "I did not understand the location, can you please
transitions:
next state: input intent
check jarvis error:
type: conditional exists
properties:
key: '"{{jarvis error}}'
transitions:
exists: show jarvis api error
notexists: output weather notlocation

show jarvis api error:

repeat?"



type: message text
properties:
text: "I am having troubled understanding right now. Come again on
that, else check jarvis services?"
transitions:

next state: input intent

ERROR_FLOW.yml

name: error flow
states:
error state:
type: message text random
properties:
responses:
- "Sorry I didn't get that!"
- "Are we talking about retail or weather? What would you like to
know?"
- "Sorry I know only about retail information or the weather"
- "You can ask me about retail information or the weather, the
rainfall, the temperature. I don't know much more"
- "Let's talk about retail or the weather!"
delay: 0
transitions:

next state: input intent
"RDOFIE : H—RN—FT 1 DAPHIIRBERI VIV LTERELE T
TINTANAYRIVZ D E LT = RN—FT 1 APHICERILE S

KDY —RN—FT+ APl ZREF/HEI VSV LTEBZOERICEEMITE LT,

* "WeatherStack API": 38EE SNTIBFADXIE. BE. BRELUVEZEIRT,
* "Yelp Fusion API" 3EEECNTIBFATRODEVWI 7 IEHRZIRL X T,
* "eBay Python SDK": 8 SN 71 T LDEMRZIRL £7,

"RDZXT w7 . NetApp Retail Assistant D5 E"

NetApp Retail Assistant D7 €

NetApp Retail Assistant (RE) O7EETAZRBEILE LT Z0 Vv I LET "U Y
D0 )y LTLIEESVW RORZRE. ETATEZBELEF T,
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https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7

NetApp NARA

“ Hi, welcome to NARA retail and weather service. How can | help you?

Write your message...

System replied. Waiting for user input.

|

"RDZXZA R . NetApp Cloud Sync =R L CREEBEEZ 7 —H1T"

KRR 7 —H+1 T $3ICIE. NetApp Cloud Sync ZFRLEY

REEEZ 1 BIC1EICSY 77AMILUCA Y TFSBL T CloudSync z#ALTAOJ 77 I)LzO—A)l
A=A >oO—RTEET, RORIE. AV TLIRENTVYIITTRICSy—EREEAL.
Cloud Sync ZfFHLTNemo hL—Z>J DRFEREZXET D7 —FT77FvZRLTWLWET, Nemo D
RO RIEE I a Y TROIFTAZENTES "Nemo FL—Z VI EBFEHRALTA YT M ETILEIGRT
3"
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Fulfillment Engine
weatherstack Yelp Fusion | |eBay Python SDK
® T Action Result
2 : Text
mTe"‘\ Dialog Manager Jarvis Service
Intent
Chatbot Ul ‘,( 1‘ Dialog description 4-5|°t— :
Authoring (offline) o VAl el
ONTAP withintents INEMO (offline)
ONTAP Al
t o t
Text 98
Cloud Sync
@ Object Store:
Coxd Archive aI.I
Vakiig c?nversatlon
Service history
Text f.. Q |
. Cloud Sync
Text z Text . .
“*\ Dialog Manager *Jarvis Service
Intent
o e
4”'/ 1‘ Dialog description “Slot_
Chatbot Ul Text : -
Authoring (offline)

"X : Nemo DFIR%=FERAL T

awg

Bl Microsoft
[

Azure

) Google Cloud

HETET I ZEBALGZTL
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Nemo FL—Z>J & FERALTA VT N ETILEIRYT 3

NVIDIANemo (&, SRR A 7 V5= 3 > %M T 27HIC NVIDIADBREELEY—ILF Yy FTd, TD
Y—I)LF v hZlE. ASR. NLP. TTSHO ML —ZYJBFAESa—ILOOALI>arvhiaFEFnTULE
To CHUSED, AREBECT—EHAIVT A AMNIERBR -2 —JINRYy N T—OTF7 -7 F v ZEEIC
BEL, MBOT7 U Tr—> 3> ORFICERTEFEZLSICHRDET,

BIDFITRLIELDIC. BERIFRSNTRZA TOERLMUETE AL, CNidk. fL—Z2TFAD NLP
EFILTIE. TNS5DEA TOERICOVWTDH L —Z2F%2FITTVWERLHTT, EENK DIBLVVER
ICHETEDRLSICTRICIE. MEBOT—RtEy b EFELTBN —Z2JT2RELRHDET, T Tld.
Nemo Z{FEBH L TNLP EFILZILEL. BHE®IEIAEZTRLES, £ ERISIEL-OJ%
Nemo OFRICEHEL. NLP EFI)ILEZRILTB7HDT—2ty b EFE>TEBLE T,

EFIL

B DBZR. - —DEFACEDWTTATLZEREZZ L TY, Lzl BRRICREHROEFR
LAMSVZRELED. RRICRDLZWMERDS -V X ZHRLTHEILIICLEDTEIENTEET,
CDIHICIE. Nemo TRMETN TV A>T Y MRHEXOY bREETIILZNL—Z2TETIELT
FRALET, COETIICED. RRIBREDHHEIEETE LN TE 3,

7 — RO

ETINZEL—Z2T9BICIF. CORATOERDOT—2ty hZIEL. Nemo FeRICEHL Y, C
T ETILDOML—Z2JIERAT S 77 MLle ) A LE LT

dict.intents.csv

CDT7AIICIE. Nemo ICEBEL THHVWEWIRTDA VTV MA—ERREINEY, CITEH EXH
ATV ED22HD 1 D2DAVTUME FERAVTUROENICHETIRESHVEMZAEIT 51
BHICERTNE T,

price check
find the store

unknown

dict.slots.csv

CDT7AIICIE. FL—ZV T OBRICINILEMITEZIENTEZIARTOROY MHEREINTULE
ER

B-store. type
B-store.name
B-store.status
B-store.hour.start
B-store.hour.end
B-store.hour.day
B-item. type
B-item.name
B-item.color
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B-item.size
B-item.quantity
B-location

B-cost.high
B-cost.average
B-cost.low
B-time.period of time
B-rating.high
B-rating.average
B-rating.low
B-interrogative.location
B-interrogative.manner
B-interrogative.time
B-interrogative.personal
B-interrogative

B-verb

B-article

I-store.type
I-store.name
I-store.status
I-store.hour.start
I-store.hour.end
I-store.hour.day
I-item.type
I-item.name
I-item.color
I-item.size
I-item.quantity
I-location

I-cost.high
I-cost.average
I-cost.low
I-time.period of time
I-rating.high
I-rating.average
I-rating.low
I-interrogative.location
I-interrogative.manner
I-interrogative.time
I-interrogative.personal
I-interrogative

I-verb

I-article

O
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%18 .tsv

NDERIL—ZVIT—2t Y bTY, BITIE. dictintentcsv 77 1IN DA > T bATIVDI R b
I ERDBIRED T, SANLIFEONSTIEEINE T,

train slots.tsv

20 46 24 25 6 32 6
52 52 24 6
23 52 14 40 52 25 6 32 6

EFILORL—Z2F

docker pull nvcr.io/nvidia/nemo:v0.10

KIC ROAX Y REFERALTCOYTHEEHLEFT, COOAYVRTIF. BERNL—ZVJHOBEETH
378, AT FTTHERTD GPUIE 1 DICHIBREEINEYT (GPUID=1) o F£fce O—HAILT—UAR—X/
J—ZR—Z INemo/ ZA>VTF INemo DT # )L A vETLET,

NV _GPU='1l' docker run --runtime=nvidia -it --shm-size=16g \
--network=host --ulimit memlock=-1 --ulimit
stack=67108864 \
-v /workspace/nemo:/nemo\
--rm nvcr.io/nvidia/nemo:v0.10

JAYTFTRTIE. FRICML—Z27ENA ) P FILD BERT ETIIDSEIAT 258, ROOXYV R%E
FRALTrRL—ZVJFIBZRBETEE Y, data_dirld. FL—Z2IF—RDNRERET Z5I1HT
Fo work_dir TIE' FT v IRAU b« T7 M ZRETIGMERECSTET

cd examples/nlp/intent detection slot tagging/
python joint intent slot with bert.py \
--data dir /nemo/training data\
--work dir /nemo/log

FLOWRL—Z2TF7—2ty bAHD. UEIOETILEXEL-VWBEIE. XOOATY Y REFRALTELEL
T-REDSHITTEI X T, checkpoint dir &' BIDF TV IRA U « THILEAANDNAZEIELET
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cd examples/nlp/intent detection slot tagging/

python joint intent slot infer.py \

--data dir /nemo/training data \
—--checkpoint dir /nemo/log/2020-05-04 18-34-20/checkpoints/ \

-—eval file prefix test

ETILEHS

LEY

FL—ZVTBAETIDNT =2 RE. —EOHEOEBRICKRIET Z2HELHDFT, ROITUF

RT3 L.

cd examples/nlp/intent detection slot tagging/

python joint intent slot infer bl.py \
--checkpoint dir /nemo/log/2020-05-29 23-50-58/checkpoints/ \
--query "where can i get the best pasta" \

--data dir /nemo/training data/ \

—-—-num_epochs=50

1DFDIITVZTARTEFRY, I COIRYRTE, ETILNIIVDOER%E

ELLLHRTEZDES>D ZHELE T, JTUDEMNIE. TCITEREDNAXZEIFTES1 T,

RIS, HRHLSDOHNZRLET, HATIH. FL—Z2VIBAETINERZIELL FAIL. BEODHZF
—J—RFZBRIIEHNTEET, INSDF—T—FZFESIET. RREA-TIHPALLVBDZREL. &
DIERBRERZITOEHNTEDLDICHDFT,

[NeMo I
[NeMo I

2020-05-30
2020-05-30

best pasta

[NeMo I

2020-05-30

find the store

[NeMo I

interrogative.location

NeMo I

I
I
NeMo T
I
I

2020-05-30

2020-05-30
2020-05-30
2020-05-30
2020-05-30
2020-05-30
2020-05-30

"RiFEHOTY"

=Rl

00:
00:

00:

00:

00:
00:
00:
00:
00:
00:

06:
06:

06:

06:
06:
06:
06:
06:
06:

54
55

55

:55

55
55
55
55
55
55

actions:728] Evaluating batch 0 out of 1

inference utils:

inference utils:

inference utils:

inference utils:
inference utils:
inference utils:
inference utils:
inference utils:

inference utils:

34]

36]

Query: where can 1 get the

Predicted intent: 1
where B-

can O

i 0

get B-verb

the B-article

best B-rating.high

pasta B-item. type

BEORFHAI D XTFLIF. ABDO&LSAMEZTV. XIREEBHEL. A>T )Y MRS ZIRMEL F
To COESBAI ETILIE. ZLDIHFE. BEATIERICEMTY, NVIDIAGPU & Xy b7y R KL—

AN

ZfERAT 3T, RFTOARIER

ET)NZbL—ZY7 L. BB L TSRz ARICKRITTEET, C
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Nig. KRR TEEL A ETILEEARTERLGA ETILO ML —RA TZKRZB-HOORKEHIANSAR
T9, GPU ICRBILINSEBIERETILIZ. EBE. 5. ST —EXREDERBITAI 7TV r—>3
VICHETE, BERTYRILBET VAR M2 ATX— R AE—H—PHREIY——ERSAVICEET
TEJT, CNSOBRERSFEREAI SXTLICED, TEIELEFOLED. BEHREOBE|ICHWVWTC
NETERTERD DTNV FTSAIXINEY—ERZRHTEET,

Jarvis IE. W—=F¥ILTIREAV b, TORILTNE—, TILFE—H It — Fusion (ASR/NLP/TTS
¥7a2—23>ENCV) . £HIEASRINLP/TTS/ICV 24> R7OVOERA (EBEHRY) DOEA % AJRE
ICLET, fhfzblid. XK. BODHZR1 > b, EEMSICETIEEDEREZITZAZ/N—FvIL/NTTY
22 b ERAFELE L, £7. Cloud Sync Z#ER L CREBEZ7—hH17 L. Nemo EFILEZHFLVLT
—RIChL—Z2J 92T REMA D RTLOBEASEBERENZE LI EZHEICOVWTHEHAL
35 l./Tk__O

R
iEe

CDERTA MR=N—IZBBLZ %, NVIDIADELLRREFCKL > TRHLHNTC
CICREHDERFRL X I, Davide Onfrio. Alex Qi . Sicong Ji. Marty Jain . Robert
Sohigian . F7co XY 7Y TDFEEF—L X2 /N—T&HS Santosh Rao . David
Arnette . Michael Oglesby . Brent Davis . Andy Sayare DR HREHH L TLE T,
Erik Mulder F&.  Mike McNamara .

KERTA ER=N—DERICKE B L ICRREEFIABEZIRELILTRTOFLISOH S REH L £ T

RN DIEIMNIBERDRZRIGER"
ENNEHROREIGA

CORFIXYMMIEBHTNTLBBIROFMICOVTIE. ROVY —XZHBRLTL
12T

° NVIDIA DGX Station . V100 GPU . GPU Cloud

° NVIDIADGX X7 —=< 3 »https://www.nvidia.com/en-us/data-center/dgx-
station/["https://www.nvidia.com/en-us/data-center/dgx-station/""]

° NVIDIA V100 Tensor 177 GPUhttps://www.nvidia.com/en-us/data-center/tesla-
v100/["https://www.nvidia.com/en-us/data-center/tesla-v100/"]

> NVIDIA NGChttps://www.nvidia.com/en-us/gpu-cloud/["https://www.nvidia.com/en-us/gpu-cloud/""]
* NVIDIA Jarvis Y ILFE—HILTL—LT—D
> NVIDIA Jarvishttps://developer.nvidia.com/nvidia-jarvis["https://developer.nvidia.com/nvidia-jarvis"#]

> NVIDIA Jarvis Early Accesshttps://developer.nvidia.com/nvidia-jarvis-early-
access["https://developer.nvidia.com/nvidia-jarvis-early-access"*]

NVIDIA Nemo

> NVIDIA Nemohttps://developer.nvidia.com/nvidia-nemo["https://developer.nvidia.com/nvidia-nemo"/]
° BIFE 1 Fhttps://nvidia.github.io/NeMo/["https://nvidia.github.io/NeMo/"A]
* NetApp AFF > X7 L\
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° NetApp AFF A > 1) — X D7 —4 < — ~https://www.netapp.com/us/media/ds-
3582.pdf["https://www.netapp.com/us/media/ds-3582.pdf'*]

e Xy k7Y TDAIFlashFAS [mIF 75 wvsaV)a—> 3> 0F)
mhttps://www.netapp.com/us/media/ds-3733.pdf"https://www.netapp.com/us/media/ds-3733.pdf"A]

° ONTAP 9 1BEHRZ1 7>
1) http://mysupport.netapp.com/documentation/productlibrary/index.html?productiD=62286["http://mysu
pport.netapp.com/documentation/productlibrary/index.html?productiD=62286""]

° NetApp ONTAP FlexGroup Volume 7% = /1)L L 7R — khttps://www.netapp.com/us/media/tr-
4557 .pdf["https://www.netapp.com/us/media/tr-4557 .pdf"/]

- NetApp ONTAP Al

° DGX-1 & Cisco Networking Design Guide | & % ONTAP Alhttps://www.netapp.com/us/media/nva-
1121-design.pdf["https://www.netapp.com/us/media/nva-1121-design.pdf"/]

° DGX-1 & Cisco Networking Deployment Guide % & L 7= ONTAP
Alhttps://lwww.netapp.com/us/media/nva-1121-deploy.pdf["https://www.netapp.com/us/media/nva-1121-
deploy.pdf'?]

° DGX-1 & Mellanox D%y kT —F I H 1 K THEBE TIN5 ONTAP
Alhttp://www.netapp.com/us/media/nva-1138-design.pdf["http://www.netapp.com/us/media/nva-1138-
design.pdf'?]

° DGX-2 ZfF L 7= ONTAP Al 5%51 77 R https://www.netapp.com/us/media/nva-1135-
design.pdf["https://www.netapp.com/us/media/nva-1135-design.pdf'/]

TR-4858 : [ NetApp Orchestration ##/R% with Run : Al J

v k77w 7D Yaron Goldberg . Run : Al. David Arnette . Sung-Han Lin

NetApp AFF A L —C O X T L. BEHLIENT =YV REERE)—RITEINATIYRITIRT—
SREBEBE IR LE T, XY F 7Y ¥ Run © Al ld. NetApp ONTAP Al SRR DIMB DIEEETH DS AT
HBE (Al) CHEWMEE (ML) 07—270—RIZHGEL. TYR—TSAXITRADODNT+A—<X VR, 588
M, HR—FZRERHELTWVWERCZRETRDICIRELE LT, 1T AID—2J0—RODAI =7 L
—>gavic& D, Kubernetes R—ZXDRT T a—I)Le )Y —RFBFS Y T +—LHEIMEN. FAEKEHD
GPU F|EXZEE. Bt TE3L5ICBDET, XY 7 v 7. NVIDIA. Run : Al DEREEZHAES

HETNVIDIADGX ¥ AT Lld. TR —TFSAZXAIT—o0—RICEBELEEA Y TSIy o%BHBLE
To COTIVZAILAR—FTIE. TEITEFLRA—RT—XPERBICHGELIERTER A DX TLEZEBETS
BERBITOHA AV ZA%ERHELE T, Run DEAICEET Z1EH. Al & NetApp AFFA800 X hL—U 2 X

TLDEHINTVWEDT, Al T7F I BB THRINCELL OO T7 LY RT7—F%FT 09 F v LT
HREL £95

BEREONRERDTIL—FIEIRODEED TY,
*AlFAEDIHDY ) a—> g ERATIIVA—TSAXT7—FT7 b A>T HLEAEED Kubernetes
N=Z2DA—RAT—=RAENTDETILEY T I T7 X470 —EX

*TRYAIUT A AN WENBETINERR T OOMENLBAEZRLTVWET #HOF—L
ETHBRENS I S AARBICEIT2RAREE 7O b

CAEBETINORTFEERTZEETSZT—HITOZT

CTITEITAITRITDEBREE. EVRRI—4— Kubernetes 75 22D )Y — AR BRZBET
3HEE CHRECETVAIBADHBRA L TORBMEERTEET
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"RDFIE : REDHE"

FRERDOBE
NetApp ONTAPAI ¥ AlOIY hO—)LFL—>

v k77w 7 NVIDIA H'FF. REEL 7= NetApp ONTAP Al 7—F 77 F ¥ Id. NVIDIADGX ¥ R T L%
YERT7YTDISIRRBA L=V RTLEZEBELTVWET, COUT7LYRT7—FTIFvICId.
ITHEREICRDE S X U bHBD ET,

© OIS E Y
C AV A—T 4 VT LR LU EERICHETE T
C MRS BT, S — AL RICHETEES

CE TETFBNT A I VRLICHBTRTEIERRIA ML DA T 302 RHLET IR MRV
[

NetApp ONTAP Al IZ. DGX > XF L ¥ NetApp AFFA800 A L —S S XA F LB REHRDR Y hT—O B
BICHRELE 9. NetApp ONTAPAI X T LY DGX Y AT LTIE. RETOEMT EHAICFEST . AIEA
B TETET, BERITNREBREHSHBO T, PRATLEFWHARIEETEE T, BEIC. Ty, O
T 9TURICDIE2TTF—2EA VT UV MIBETEEY,

Xy b7y ZOA D> O=-ILTL—=2F T—EYAIVTAAMET RIS T7ENRE LT 7
IWARZYIDA, ML, T4 —7F5—=>% (DL) OT—RCRBREBMRETT, Al OFIEIIEKT S
IC2oNT. 7—270—ROILEERT—2OAMRYE . SETERFENELTUVET, NetAppAl IV~
O—ILT7L—2iF. T—EX—LAR—AORERLEIVO—=_>T% Git LRS b EERRICITOKEEER. tL
—HE) T eN=Ua  BEBOEDICT 2R ETIAR—RA A V%I FFERFIICERT DA RL—=20
D—J70—%E&H&LTEETIHE., CNESDOFBEISTHULE T, NetApp Al > +FO—ILT L —>%EH
THL. AP U—=23 B TTF—2%22—LLRICL U — kL. Jupyter Notebook 77— ZR—X
I FOES I Z VI LT KEREBERT—22y MIT7 712X TEEXT,

RT:AT—OO0-ROA—TIAL—=3VAEAITO Al TS5y T 4— L4

1T AlK HEVIOAI AV TSRNSOFYDA—T AL —2arESMMRELCTSY T +— L%
LLELF BREABZN—FRIIT7HE5T7—70—-RZHPILTZZET. Run @ Alld. GPUDUY—X
DHEET—ILEZERLET,. COHRES—IILZ2HMNICTOES 3 =>F L. AlT7—20— ROMERMAEA—
TAML—=3 28 GPU DFERAORE(LZRIRBLET, T—EH1IVT0 X ME. KED GPU /NT—%
S—LLRITHBELTHERZBRLTE, IESEZENTEET, —A. ITF—LIF. VY—2070O0E
oazZyvy. Fa—a>7, FARICATS 3 —mtSNi-o7O0X0 1 NEBE U T7ILZ A LOEEME#RFL
£9, Run : Al 75w b7 x—LIX Kubernetes BB L THEBEINLTWVWS O, BIFDO ITT7—2 70—
PTF=RAYA IR 7O—BEICKETETET,

Run : Al 75y 7 x—LICIE. ROELSHEXD) v bHHD T,

A R=2 3 VIIHDBEEERERE *Run D ALY —XDT =)Lt Fa—a12J BRMAITOXAZ
ALZXY b TV TRAML =IO RTLEEAEDEB LT, ARELLIZA VT IEEOEHEH SH
DEXDBREDIN, T—ETAIVRCERIBZEHNTEE T, T ARy FT7 Yy TOEERIF. O
YEa—TAVIRT—RNATIAVDR MRy VRETEZ B BERHOT—rO—F
ZRITIBCTEEMZ@LETEET,

CCF-LOEEMELE, *RITAREETILIVILICED, IRTOA—HY—EF—LHBRFRIY
—RZHBETETZLSICBDFT, BREOSVW IO TV bR LIRS —Z2H5DCOHHREL
THELILET, HB23A—FPF—LDSHOI—HRF—LICUY —XZFMNICEDETBEZENTE.
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HHIELGPU VY —RIZRA LY —IZTI7ERTEBRLSICHRD T,

**GPURABEXRDHEL, *FT: AIRTTa—S%FEHTSE. Kubermnetes TODEI L —Z=>FHIC.
725023 FILE GPU.. BHAEIGPU., B D GPU / —REEEICFIHETEEd, COLSIC. AlY
— 70— RIEBETIEBL Z—XICEDVWTEITINE T, T—EHAIVRF—LIE. 1D2D1>VT5
TEDZBLDAI RREZRITTETSRLDICEBDET,

Wi, BRET Y/ ODTY
BRSO

CDEEREIE. 1 BD NetApp AFF A800 > X7 L. 2 B® DGX-1H—/\. 2 H5® Cisco Nexus 3232C
100GbE X1 wF TEEINZF L0 DGX-1 H—NIZEFNZN 4 KD 100GbE 3#EHi T Nexus X1 v FIIES:
TNFEJ, CDEHE. Converged Ethernet (RoCE) ZNLEUE—RE AL I MXEUT7 IR (
RDMA) Z{EHEY 3 GPU BEBFEICHERINE T, NFS AL =77 XBEDOREKRD IPEEFEDH. CNHD
> OTiThNET, FEX ML= bO—51F. 4 DD 100GbE UV U %FERAL TR Y NT—0 1w
FICEHINTWET, ROKIZ. COTIVZAILR—=—ETIRTDTR M F ) AIZFER LT ONTAPAI
BRRET—FTUOFvERLET,

100GbE- RoCE and NFS
100GhE- NFS only

NVIDIA DGX-1 systems

Cisco Nexus i
3232C §= :

\d
\d
\d

(3
()
Al

0
‘%

W
""'
O

3
X
)
"
)

NetApp AFF A800
48 X SSD-NVMe

0
4
0
0

oSS
SIS

WAASA
AN
AN
i
@ﬂ

()
4

o
0

W
W

0
0

\

COBRETHERAINTVWSN—RI T

CDFREIEZ. ONTAPAI D 77 LY R T7—%FTUF ¥ DGX1/—RYAFFA800 A L= XFL1HE
FHEALTHRIESNE LTzo ZBBLTLIETVNVA-1121." BB LTLEEIL,

RORIC. TALTHERRZRETBICOICHEBRN—RIT7AVR—V b ZERLET,

il

N—RIT7T b
DGX-1 AT L 2
AFF A800

BN
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https://www.netapp.com/us/media/nva-1121-design.pdf

N—RoxT7T
Nexus 3232C X1 v F

I
i

VI hOTTEH

COFREIZ. Run @ Al ARL—2H 9 VX =)L ENT-EARMA Kubernetes IRIBTRREETNE L

7= Kubernetes (3% ERAL TEA TN E L7 "NVIDIADeepOps D TI"BALY Y Y | ABEIBICKE
BIRTOOAVKR—RV FEZEBALE T, DeepOps IFBEFHHIICEA SN X T Kubernetes IRIE & DXKIAIAR
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AR UTa4TEIREYaY Y, COESKRT—UO—-RDBE. T—EATA1I T AN
Bash . Jupyter Notebook . 'JE— bk PyCharm 7%’ @ IDE ZfFA L 7ewzER ity > a > =/ml. GPU
Y —REHETIEALET, RIC. WEEOT—7O0—-RERTLTTR—ME#EEL, O>7+H1—
HFICHER— b ZRRTZIIFIFZENMLET,
BANL—Z>JDT—o0O—R

Oz b=ty b7y ILTGPUZEIDY TS, OV Y RZAYTROIONY Y RZEFERALT
Kubernetes D7 — 20— R%ZR{TTEFE T,

$ runai project set team-a runai submit hyperl -i gcr.io/run-ai-
demo/quickstart -g 1

COOARVRIF B—D GPU ZBIDETIF—LADEANL—Z>J Y37zl ET, COP37
& B> 7LD Docker ¥ X—T&H B T gerio/run-ai-demo/QuickStart | ICEDWTWE T, FhfcBldy 3
7 Thypert ] C&FITHE LT, £D%. XOOATY Y REZRITLT D3 JOEHRRZER/RLF T,

$ runai list

ROEUC 'runailist' A ROEREZRLET MBI T—EIIRDEED T,

* I ContainerCreating | Z8BL TV, Docker A>T+ %275V RURISKIUDSETYO—RL
TWET,
° r{%%q:u o ‘)“EI7\532’7"\/“1—)1137"1,5@%?%9TUijo

Sz, PaThERITHETY,

~> runai list

Showing jobs for project team-a

NAME STATUS  AGE NODE IMAGE TYPE PROJECT USER  GPUs
hyperl Running 11s gke-dev-yaronl-gpu-4-pool-154f511d-5nk5 gcr.io/run-ai-demo/quickstart Train team-a wyaron 1

VAaTDRT—HAZESICRTIBICIE. ROIXFZRITLET,

$ runai get hyperl

Ja7oOsERRTBICIE. T runailogs <job-name> ] AXY REERTLET,

$ runai logs hyperl

COPITIE. BEDML—Z2T TRy . ETA. BREHEE. BE. LUK Ty 7ORERHEZS
T, RMTPODLEY > 3>OOT 2RI BHEN DD XTI,

VS RADAT—RAIE. Run : AlUI THESRTZTEXJ H5 "hitps://app.run.ail’s [ZYarh—R >[HE]
T. GPURBREZEHRTETZET,
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CDT—70—RZEEFELTBICIF. XOOAXY RZERTLEFT,
$ runai delte hyperl

COOARYR%ERTIDE. bL—=2 P 0—00—RMMBELELET, COT7 IS a3 EERT DI runai
list #H5—EERITLEFIFMCOVTIE. ZBRLTKIESVWEANL—Z VI T—o0O0— FOFEE"
D—2-0— R%EXEERICHEE

7Oz b EEY 7Yy FLTGPU ZBIDY TS, OV RIAYTROIAYY REFERL THEERE
IRD—oO0—-RERITTEET,

$ runai submit buildl -i python -g 1 --interactive --command sleep --args

infinity

ZDTaTlE. B> FILD Docker 1 X—< Python ICEDWTWET, Y37 buildl EWS&ETEMAITEL
TCo

[ interactive 1 75713, PadHRBEIFETLTOWVAVWI L Z2BKLZTHREDE
() EoEBEgTLTSN, EBEE. NELY 3 TN AT AL > TRT SNBETO
BRI E ER TS £ T,

g1 737" ZD23TIC1D2OGPU ZEIDETERIExoNOT Y REsI#E. T --command
sleep—args 1> 7142711 T3 AXVRZIEETSIH. AT TZHBLTISICRT TIHENDHD
9,

MDA Rk, THREALEOTY R EREBRICHEEE L £ [Unattended Training Workloads] :

* runailist © &R, XAT—X X, FARE. /—R, /1 X=, 7Oz -1, GPUICLKDET 3
T DAL

* runai get build1’: £ 3 7 build1 DEBMAT—2XZRRLET,

* runai delete build1": WEER DT —2O—K buildl ZEELF SO TFIC bash S TIILZEIET BICIE!
KOOIV REETLET

S runail bash buildl

CHICED. IVE2—RICDTIDNEBERBATNE Y, T—2TAMIVTsAMNI. IVTFARATETILE
REITIHRETEE T,

VS RADAT—RAIE. Run @ AlUI THESRTITXT H5 "hitps://app.run.ai’s EEMICDOWVWTIE. ZBBL
TLET L,

R— bR SN INEREOT—o0— R

Run { AICLI TOYT7ZHBd2BIC. MEEEIIFTY—o0O0—-RFEILETS T, AT FIA—HIC
AER— b ERNBETETE T, Chid. 757 REE. Jupyter Notebook DIR(E. ZDMOYr /O —E X
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ANDIFEFICIRILB £9, "AJI" Kubernetes 75 X X DHNEEH S Kubernetes H—E XANDT7 It XA %550
LET, 77CVRERETBICIE. EDAI VNIV REGHEDH—ERICRET DI EERT 2—ED/L—
IWEER L £ 9,

TIAZADY —EXNONE 7 7t A2 BYNCEETBICIE. FSXAXEEBENAI VA M-ILTBIczH
BLFEFIT"AN'O-—NFOHZHRELET,

ANET—EXRA T LTERTZICIE. ZOOAYREERITLT. 7—70—-RXRERICXYV Y RE1A S
ER—FEERELED,

$ 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

AVTFFHFHAERICEE LS. Trunailist] Z3EfTL T, Jupyter Notebook IC77 72X 9% MF—E X URL
(S)1 ZHESRLE Y. URLIF. ANTVRAEA Vb, V374, BLUVR—FTERINET, LXK %
B L T 72T https://10.255.174.13/test-ingress-8888,

FICOVTIE. ZBRLTKREVW - BRI TV ANEREDOE L FT—I0— FZEHT 2%
"Riz. BV S XERBREERTH LTI

BWT 5 X ZFBERDER

DU a>TE 4 D207 —EHA IV AF—LHENZNHBOT7—70—RFRZXELTHET: Al A
— T AL = a VBRRERIETAHENAHSF VA EZIIaL— L TVWET, COTF AT
GPU VY —ZXDBEIBLIHFENT VO VT HRFLEN S, VS XAZOFBREFHZICHTETETE
9. TEBAL 7 ResNet-50 RV FIY—VZFHEL XY £ 3> "ResNet-50 & ImageNet 7—H 47w kA
VFI—UDEE":

$ 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 0O/dataset/imagenet/imagenet original/" --args "--
num mounts=2" --args "--dgx version=dgxl" --args "--num devices=1" -g 1

ResNet-50 NV FY—0%RITLE LTz (E8B8) "NVA-1121."s /NT1J w2 Docker URT kUICIEEL R
WaAYTFFiZiE. 754 T -local-image | ZERALEXLTce T4 L2 Y Timnt' 1 & Titmp'] Z7RX b
DGX-1/—FRED mnt/' 1 & Thmp' 1 IZZENENIVTHICRT Y MLEL e T—2EY MEC T L
27 %487 T dataset_dir 1 518% 35D NetApp AFFA800 ICH D 9, ¥E5DIHAED --num_devices =1'
E'g1lE' 2o aTdIC1 DO GPUZEDHTTWVWA I ZEKRLETHEIX Nunpys RO U RD3]
T, #%F(Z Mrunaisubmit ;| A RDTZI T,

RO 97% D GPU FIEEXEZ(BZ . 16 EDERARIEER GPU AEID HTHENI AT LBMEA v a7k
—REZRLTVWET, GPU/ 7O TV bOBESI ST TlE. EF—LICEDYTSNTVS GPU O %= EE
ICHEERTCTEE T, [RTHDOT 3T T Y RORICIEK. BERTHROYD 374, 7OV b I—H—,
RAT. /—FR. GPU DHEE. RTERE. EHRR. MAXRDHEM, Fa1—Il8RIhTwWdo7—2o0—R
EZDFHEBREIOU X D MREHRDT 3T ICRRINET, I5IC. Nodes Ry I R, 75 XAZARD
@4 dD DGX-1 /—R®D GPU B AREZRTLET,
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run:

= 5 ] Overview Cluster: cluster rick.huang@netapp.com NetApp
Nodes Total GPUs Allocated GPUs GPU Uulization GFLle £ Projest
6
4
3
Idle Allocated
GPUs 2

9 ; /0 !
0
team-¢ team-b team-a team-d

Running Jobs
Job Project User Type Node GPUs Run Time Progress Utilization
netapp-heavy-d-1 team-d oot Train dgx1-1 1.00 00:24:23 - 96%
netapp-heavy-d-3 team-d root Train dgx1-1 1.00 00:20:41 = 95%
frac05 team-d root Interactive dgx1-2 0.50 00:10:35 13% 100%
,nta den ~an AnAr s A
Pending Jobs Nodes
Job Project User Type Requested GPUs  Walt Time Node ~ Total GPUs Allocated GPUs  Utilization
netapp-heavy-c-2 team-¢ root Train dgx1-1
PP v 2.00 00:13:20 9 8 B 97%
dgx1-2
9 8 8 97

"ROB I BHEOBEVWT—IO-RRA YRS T TRT—oO0—-RICELTe. 75292 3F)L7% GPU EID
5T

NTF—=IVADEBEVNT—IO—RRA VRS IT4TRT—70—RICE L. 7572377 GPUEID YT

BHE. NTNX—NSX—FFa—=>J. TNYTDODEDEKETH>TH. HEREPHEEZENEDDETILIC
BO#HATWSIGE. COLSBT7—I0—RIHNELRIAVE2a—TFTa IV —RIBEDI R BEDET,
L7zh>T. 75223 F)LGPU EXEDZ 7O 3 =>4 LT, EL GPU b0 T—o 00— RICERE
CEIDYUTRIENELDPRNTT, E1T: AlOA—T R L —> 3 UBREIZ. Kubernetes ED IV F

HbEnNico—o0—REITDT750>3FILGPURBI I T LAZIRELE T, CUDA 7O 5 L%ZEITY
37—00—REHR—FFTZVRATLT, HBECPETILEBRELREDBERAI XA VICHFICELTVWET,

752033 FILGPU Y RTFLEFATRE. T—AHAIVAF—LRAI IS 7 UVTF—LlE. 1

D0 GPU TEBDT—o/O—RZERICERITTEXT, CNICEKD. OYEa—F2EY 3>, BERH. B
ASENIBRY., EDZBLOT7—70—RZELCN—RTT7ETERITTEBRLSICARD. OXMDHIERESN
x93,

RIT:ADTZU3FI)LGPU P RXT LI REESNHRE GPU 2B XEV AV Ea—FT0 >
ZAR—ZATHEMIERLEF T, COXR—RIF. AVTHHESERBEREO IO YT THZH DL SICFEA
BLUVT7IERTEFET, CHICED, BROT—27O0—RF%2EL GPU ETHTLTEITTE, EVICKE
TRZEIEHD FHA. FBREIZIZBEN T VI, HOBHEARETHD. AT FHFEEICEEEZMADINE
IEHD XA

—f%AY7% usecase Tld. AL GPU £ T2 ~8 D g IHWE[TINTVWS bbb xd, Db, A
CN—RIT7TIEEE 8BTS TEET,

ROEDOFOT Ik Tteam-d) ICBTS237 D805 IC2WLWTIE. EID Y TSN GPU OEH
050 THBZeHhHhDFEd, THIC nvidia-smi AYVY RICE>THERINEFI OOV RIE' A>T F
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ICERTE % GPU XEH 'DGX-1 /—R®D V100 GPU $%7-D M 32GB D53 Tdh S 16,255MB Tdh 3 _
CemLEY

root@run-deploy:~# runai bash frac@5 -p team-d
ot@f rac@®5-0: /workload# nvidia-smi
Tue Jul 28 15:17:03 2020

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

| - ettt et .

| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |

| Fan Temp Perf Pwr:Usage/Capl Memory-Usage | GPU-Util Compute M. |
I MIG M. |

R ]

On Y F B |

/ 300W | 15525MiB / 16255MiB | 16e% Default |
I N/A |
Type Process name

@ N/A N/A 156 C python3 15525MiB |
o o o o o o o +

"RDAF| U A —ZFBBD GPU E|D HTICEL D EWVWI T X XFBAXRDRER"

F—=N—=D4#—2D GPUEIDHTICL B/ VY 5 X XFIFHZTDERK

EBRBLTKEIVWERNLBERIED VT 72 ALV F. BERTANSFUFRERZL., EHLD
—oO0—REE, B TVIVTTa TR a—)>VJ A—N—Ux—2 GPU 7O 3 =>J % ER
F3Run I AlA—FT AL —>a e TELE L, CHUCEKD. ONTAPAIERIE T SRRV —2R
DIAREEDH. TVA—TFAXLRNILDT =YL T RAF—LOEEEEERE(LTETE LT

NBD3D2DEITIVT, ROTFOP T I eI +—RZRELF T,

Javzyk J%—4
F—LA -
F—L-b 2.
F—L-c 2
F—1s d 8

Flee CTD3D20EIL 3T ROOAVTFHFZFERALET,

* Jupyter Notebook : "jupyter/base-notebook
* T GCR.IO/run-ai-demo/QuickStart | #3R{TL X9
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COTALFVATIE ROBEZRELE I,

UV =207OE 3= /0fEge. VY —AOERFEZHALET I—FHhoHRIEENET

c A—HAGPU DTS 3 VEBBIC IO 3=V F 355551 £ 7 GPU OBE BHTIEE
LT

* FoLZERELTCOAYEa—TA YT DRMIRY I ZRETBAEZHALET VY- T+ —2D'H
BHBAIE. A—TFHEDOVY —R I —2Z2HRLET 75 XFRNIC GPUDERHINTULS

* XY T TAVTFIREDREDHBUIEZITS D 3 T2 RITIBMEIC. NetApp BBRERZEALTT
—INATSAVDR MR Y D ZET 575 E25HAT 3

cZHELTERRDEAA IOV T T Z2RITI2HEZHBALET AT L4
° Jupyter /— T w7
e RfT: AIOAVTF
CUSAEDTILORED L FICHEVWHARZRRLET

TRAMRICEFTEINZEBOOAIY Y RO =T Y ADFMICOVWTIE. z8RBLTKETVW" I 32480
T2 M OEE",

1B3EDOT7—oO—RIRTHEETNDIE. RORKIITRTELSIC. AVTFHREEDHTSNTLWS GPU
DIVRARDRREINET, 72O ML —Z=2J 2 6 DOMFEES I THHEESINTSD., 4 D207—42H 1T
VAF—L%ETZal—>3> LT, FNFNICHBDETILEZEZEITLTVWAHHEFEF THIHh 2L TL
XTAVRT0T147%223TDHE. ELDREFEEIE Jupyter Notebook ZEAAL TIA— RDEZIAANT
NYTHEZTOTVWET, TDI=H. VTREZVY—-REHEDFERAELSTICGPU 730> a>yE O 3=
VITRBRIEEBEOLET,

CDTRARFVADERIFRDESICHED FT,

c DS RAANVSIEVWTHZIUNEAHD XTI, 16 HED GPUMMFEAHINTVET,
* USARDFAEXRLFL,
* 7503 FIIEDYUTICED. GPU EDHZBLDEERIMTHONTULET,

* Tteam-d | Tl IRTOIZ A—EIERTNTVBIDITTIEHD FHFA LI 2T, Tteam-b ]
 lteam-c 1 Tld. EERIEMD GPU ZEHTBRENTEFZH. 1/ R—=2 a3 VIihh2EEH
MmEInEd,

"Rid. BANLEERS 7T 7RI TE"
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BEANLERED 7772

Dt arTld'team-d BEDZLD GPU ZERLIIHGE (ZENSIEEIDHTOTICHD XY ) R T
Ll team-b' LU team-c DT —7O— REZ—FEIEL ' RIEEAHEBAETHREBREICBITIZ &R
LTWEY

DadOEE. RT3V TFHFAX—I ETTR3ATI VR =TV ARBREDFMMIOWVWTIE. #2BLT
FEIW'EIS 3249 DT X MOEER"

RORE. BEFO—RNS OO TETIVIVTT4 TR a—)2JI1C&D. 95 RR2EBR, F—LZ
CICEIOYETHEN-GPU. REBFD 372 RLTVWET, IRTOF—LT—o0O—RKRHERLT- GPU
DIED . V5 ZAZRNTHERAELEFT GPUKZEBR 5. F1T: AlOASBREMETZILIU X LICEK-

T. Tteam-b1 & Tteam-c1 DEFNZEFNIC1 DO 3 TH—EBEILEINET, k. FhoHh 7O
JhDEIDYUTEEBELTVWREHTY, CNICED. 75 X2LE0FBERIPEALELEFITH. T—2T41
IURAF—LIE. BEEHNRELEVY —XDFICE SV TS| EIHMIEETETET,

Nodes Total GPUs Allocated GPUs SRt initowion GRUS/ Project
10

2 16 16 *

Running Jobs Pending Jobs Idle Allocated 4

;ﬂ d " 9 __ B
13| 2 | 1 86% “1 : muill

team-¢ leam-b team-a team-d

m
|
|

-}

Running Jobs
Job Project User Type Mode GPUs Run Time Progress Utilization
c-3-g02 team-¢ root Interactive dgx1-1 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%
c5a 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 team-b t Trai 2.00 00:07:34 dgx1-1
-ag m oo rain g 3 8 85%
c-4-gg team-¢ root Train 2.00 00;04:49
dgx1-2
" 8 8 89%

COTAMFIVFDRERIZ. ROZZRLTVET,

CCEEO-RNSYIVT, *URTLIE EF—LPEIDETEEATESLSICGPUDEIDETEZEB
BNICREBLET, —FHELEINTOWET—I0—FRiE 0T +—RZBI TV EF—LICBELTVWE
ED

*CREBHEBO—FHEL, * Y RTLIE. JIILRZEXLICF—LDT—IO—-FZEFELELTHS. B
—FDF—LDT—oO—RZELELEFT, 17 ALICIBREBMNABREET7ILIVILLHD 9,

ROFITIE. BEE)D YT (over-Quota Fairness ) "
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F=N=053=RTTT7X2RX

COtEIIarTIE BEOF—LDT—I0—-FZXEL. 74— XZBBITBFTVAZILKRLET, C
DFHETIE. Run @ AIOREMTILT) LD BRIRESNI +—RDLERIZE->TIZRZUY -
ZBIDHTBHAZHALET,

CDTAMFUADERE:

*CBEOF LD F—2ZNLTGPUZERLTWVWBRLEDF 2 — (VI AN LZEZRLET,

* DRATLDN TA—BDURIK ST, 74— 2@BBLIEROF—LEICI S AZOBERHEEZ D
L. 74— FDBREVF LD ARTBEDORE D ZEHOHDLIICTE2HEZRLET,

DERE "EXNLGE RIS T T 72 A"TlE. Fa—IlcANGNZT—o0O0—FRiZ22oHDFd., 1D1F T
team-b1 . 5 12IE Nteam-c] ATY, CcODEI>a>TiE. BMODT—70—RZFa21—ICBEEL
9,

DaT7DXF. FHAINZ AV TFHFAAXA=I ETINZ3AVVRO—T U ABREDFMICOWVWTIE. =80
LTLETVW"EIS 3> 410 DT X SDOSEA"

IARTDTD I THE I a VIR TEEINZBE "I a V410 DT A DOFH"SRTL Ay a
R— RICIE 'team a'team -b’EB LV 'team ¢ DITARTD GPU DA ' FRIRE SNV 44— EDHZLL K
STWBRIUWRINTWVWETY lNteam-a ] & #IHIREDY I I +—% (4) &DH4EDGPU Zz4HE
L. Tteam-b1 & Tteam-c1 IFVTrT+—% (22) £DHL2DDGPUEZLEEBLET, BIDHTHN
120 + —4i8iB GPU OER(IF. FHIHRESINI+—FDOLUREFBLTY, Nld. AT LDMBLIELD
HEYr LTHARESNIA—2EFERL. EBOF—LHD I +—2%BXTGPU ZEBMYT 3 &L SICEK
L7EBBIIELTFaESY 3 =29 cN3 70T, COLSHEHFHO—RNST VI VTIE. BEOT—2Y
;_I‘/Z?’-—L\b“ Al ETIILORRECERICEEINICES L TULW3EEIC. N BERIBLTIT 2R L £

GPU Utilization GPUs / Project
Nodes Total GPUs Allocated GPUs : 0
10
&
Running Jobs Pending Jobs Idle gll".l!%cmed - B
= = s ‘
= " 2 i |
14 Y, |
55:155_:51 n_.!_-{s‘i—' 9 g i B i B
" " p— team-c  team-b 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%
be2-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
c-B-gg team-c root Train 200 00:07:45 daxi-1 8 8 68%
b-5-gg team-b root Train 2,00 00:07:46
dgx1-2
g 8 8 89%
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CDTRALSFIVADRBRIZRDESICBDET,

*OF—LDT—T0O—ROFa1—EERDVEBEINE T,

* X2 —fRROIERFIE REMETILTY X LICR > TRESNEF I 21 team -b & 'team ¢ (&' EZHED
DA—REZFIH " BLEDA—/N—U+—4% GPU ZEBE L £ 9 F7- 'team -a |& 'team -b & 'team -c
DI A—BZD2BDI #— 2% BATWVWDT-H 'GPU DEN 2 BICHRDFT

* IRTOED HTHEFNICTDONET,

L7 2T P RTLIFRORETEEL FTo

Jaszok GPU MEIbYTHNE LT OX> bk (Comment)

F—LA 8/4 I4—R%ENLT- 4 ED GPUZED
#1_—63_0

F—L-b 482H O4—RENLT=2 DD GPU, 1
DNDT—7 00— RHF 2 —ICFER

F—L -c 482H IJx—2%N L7220 GPU, 1
DNDT—7 00— RHF 2 —ICBER

F—Ld 0/8 GPU #= £ >7=<EHALAEVLDT.
Fa—|IZEBEINTVWET—2o0O
—RIEHD XA

ROMIE. 7O TV FTe®D GPUEIDHTERLTWVWET Run : £ 3 > ® Al Analytics %> a7 R—
RICRRESNBEE "A—/N\—204—2D GPUEIDHTICKZ2EWVWI T AAFEEDER". LU, KD
BT BEOT YA IV RAF—LABICIOEY 3 =3 GPU D EEICRLTWET, X T
LlE, RESNT7—270—RIZSCTGPU ZEMICEIDHTE e oD xd, Chickb, V75 X4&
RICFERATRIEER GPU W' HZBRIF TV A —X%ZBBL. N FEICR-TYadZ=z VI FRLTHS. 4D
DF—LITRTHEREBVICEELIIREICEETDZ N TEEXT,

GPU Allocation / Project ~

10

08:30 08:35 08:40 08:45 08:50 08:55

— team-a team-b team-c — team-d
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"ROF : Trident TFAEY 3 =2 J INTKBHNR) 2 —LICT—RZ2FRET 3"

Trident T7OES 3 Z I SNTKENAR ) 2 —LICT—RZHRET S

NetApp Trident (. A>T HbEINIET TV Tr—> a3 VD ROZBERKGEEOZ—XICRHETET B LS ICHK
Hahic. BBICHAR—FINTVWBRA -T2V —XTFOP T Y M TY, Trident TFOES 3= o N
Kubernetes PersistentVolume (PV) ICXLTTF—2DFHEAWMD L EFTIAHEITS N TS, T—XEE
1b. BES1t. NetApp Snapshot 727 /O AV FZA4 7> X, NetApp ONTAP 7 —XEIEV I b 7H
RETZ2ENTA—IVREWVSTe XUy bHFERATEET,

EIZ 0L B1ZERTO PVC OBEFA
KPR A 7OV FTld. ERZ3 277 TRL Kubernetes PV ISR L TT— X DA D PEFIAH
IS5 ADMENLIESHH D £9, Kubernetes Persistent Volume Claim ( PVC ; kiR 1) 2 — LER)

ZBABATBICIE. I—DPVC ZER L TEKMBELRHD £9, 2B L TLETL) "NetApp Trident D

FFaX> R PVCHERDFHICOVWTIE. ZBRBLTLILEW, RIZ. BIFED PVC ZBFIAY 3flzRL
9,

$ runai submit pvc-test -p team-a --pvc test:/tmp/pvclmount -i gcr.io/run-
ai-demo/quickstart -g 1

ROOARVRERFGFLT' 7OV b team-a DY 37 pvetest DXT—RA%ERRLET

$ runai get pvc-test -p team-a

'team -a' ¥ 3 7 'pvctest' ICY T ¥ kT NF PV /tmp/pveimount AR REINET DL SICL T, EFOO>
TTFHEILR) 2a—LHDEFHANBZCENTE S, ARPFLIIEABRETHE T IERDOETILHEE
TRFBEIENTT T—EHAIVTa AME ETINDOT OV TINZEBEL. KZHOREFITED
HOFAMICE > TFAEREBABTHOEDZIZEHNTETFT,

ROIARY RZEALTAYTFHIIIIIUITIERALET,

$ runai bash pvc-test -p team-a

Z0H. XTIV MINTAR) a—LEERL. AYTTARADT—RICTIVELRATEET,

PVC OBFIBE WS ZD#EEIZ. NetApp FlexVol 7R1) 21— L ¥ NetApp ONTAP FlexGroup /R 2 — L ¥ E
BLEYT, 2D, T—RIVIZTIE. LDFRATRFELRT—RXEEAF S>3 >ZFALT. 2Yy b7y
TOT—RT7 7T ) v O %FRATEEY,

RIS HD T

I

ZYRT7YTERuUN I ZDTIZAILLKR—ETIE Al &. NetApp ONTAP Al fE/RERDIREHEEEX . Run
A ISy RN T A—LEHEAEDEBZZET. AITD—20—-ROA—FT AL —2avzBRTERE

ZHBNMLTWVWET, BIOFIETIF. T4 —F 53— DdDT—INATSA>eT—o0—-RF—7 R
f—2a>o7O0tXz68td 3 ) 77 LY RAT7—F70Fv2RmLlEd,. InHDOVYVa—23a>oE
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https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
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https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
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https://netapp-trident.readthedocs.io/

AZBREI L TVWBERRRICIE. XYy b7y FERun | Al DERATHMZHRR IS 28O LET,

"ROET 3> 48 DT X SDOFFE"

U232 4.8 DT X D

CCTlE. OTFAFOFEBICOWTHBLET "4—/N\—24+—2D GPUEID Y TICLEZEWVWT S ZXFIE

RDZEM"s

RONEFTY aTZ2XELE T,

JOoxo bk

F—LA
F—LA
F—LA

F—L -c
F—L -c
F—L -d

O RDIEE -

1 X—< (Image

)
Jupyter

= SVE Ay
E17 . Al

E17: Al

=17 Al

=SV Ay
=SV VA
E17: Al
E17: Al
=17 Al
=SV Vv

=SV
=SV AV

GPU DO#

0.6

0.4

0.3

0.2

aft

1/4
2/4

4H4H

0.6/2

1/2

2/2.

4H2H
0.5/2

0.8/2.

1/2

3/2

4H82H
4/8

aOX2 bk (
Comment )

IRTDI +—2%
FRALTVLET

72203t
GPU

7203t
GPU

JA4—RIZ2D

720vafi
GPU

72203t
GPU

7203t
GPU

JA4—XIZ1D
JA—RIZ2D

D A—RADFED%E
BLEY

$ runai submit <job-name> -p <project-name> -g <#GPUs> -i <image-name>

TAMTERATZEBFEOIR YRS =T VR
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$ runai submit a-1-1-Jjupyter -i jupyter/base-notebook -g 1 \
-—-interactive --service-type=ingress —--port 8888 \
-—args="--NotebookApp.base url=team-a-test-ingress" --command=start

-notebook.sh -p team-a

$ runai submit a-1-g -i gcr.io/run-ai-demo/quickstart -g 1 -p team-a

$ runai submit a-2-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-a

$ runai submit b-1-g06 -i gcr.io/run-ai-demo/quickstart -g 0.6

-—-interactive -p team-b

$ runai submit b-2-g04 -i gcr.io/run-ai-demo/quickstart -g 0.4

--interactive -p team-b

$ runai submit b-3-g -i gcr.io/run-ai-demo/quickstart -g 1 -p team-b

$ runai submit b-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-Db

$ runai submit c-1-g05 -i gcr.io/run-ai-demo/quickstart -g 0.5

-—-interactive -p team-c

$ runai submit c¢-2-g03 -i gcr.io/run-ai-demo/quickstart -g 0.3

-—-interactive -p team-c

$ runai submit c-3-g02 -i gcr.io/run-ai-demo/quickstart -g 0.2

-—-interactive -p team-c

$ runai submit c-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-c

$ runai submit c-5-g -i gcr.io/run-ai-demo/quickstart -g 1 -p team-c

$ runai submit d-l-gggg -i gcr.io/run-ai-demo/quickstart -g 4 -p team-d

COBRET. XORREICHRD £,

70> zJ b GPU BEIbEToNF LT J—J0—RKR¥a—
F—LA 4/4 (VI b Fx—2 1 EEBOEID %L
ENE)
F—L-b 4820 AL
F—L-c 4H2H A
F—L-d 418 AL

B L TLLEEW" [ Achieving High Cluster Utilization With over-uota | GPU &0 HT" #ITHDT X b
FIFICDODVWTDT 4 RAYy >3 UICTEMLIZE 0,

"Rl £OL T 49 DF R FOFEMETT
a2 49 DF A N O
CITR. OFAMIDVWTHLSHAL T "EANAERRS 7 1 7% 2%

ROIEFTY aTexELET,
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pARDE S8 S GPU O#% =5 dX> bk (Comment)

F—L-d 2. 6 H8H team -b/c 7—2o0O—RH
—BRH=1EL. T pending
1 ICRBEILFT,

F— 1\ d 2. 8H8H D F — L (blc) DT—2

O—RiE—F=lEL. T
REF) ICBBLET,

RITEINBZROIARY R =TV AZHBRBLTLEEL,

$ runai submit d-2-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-d$
runai submit d-3-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-d

CORFRT. ROREICHED T,

PA= DA GPU A EIDEHTHNF LT J—J0—R¥a—
F—LA 4848 %L
F—L-b 2/2. 3L
F—L-c 2/12. 3L
F—L-d 8H8H wmL

EERBLTKIEIVW'ERANAS RIS 7 2 73" #8BLTLIEETL,
"RDET 3 410 DT X S OEER"

03> 410 DT R DA

CCTlE. OTFRAMIDODWTEHLLCEHRALES "A—/N—0 44— T 7R

Nteam-a] . lteam-b] . Tteam-c] DIEICCaTE#XELFT,

pARDE S8 S GPU O#% =1 OX> bk (Comment)

F—LA 2. 4H4H 1{AD7—o0—K%Ex%
21— 2B

F—LA 2. 4H4H 2 @D7—2o0—KhHF
a— B

F—1-b 2. 2/2. 2 DT —2o 00— RH*
a— B

F—1 < 2. 2/2. 2 DT —o 00— RH*
a— &

RITINBIXOIAT VR —T U RE#BBLTLIEEL,
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$ runai submit a-3-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-a$
runai submit a-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-a$ runai
submit b-5-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-b$ runai
submit c-6-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-c

CORET. ROREICHED T,

ook GPUDE|bYTHENE L J—oO0—RK*a—

F—LA 48 4H 2DO0T7—70—RKRHBENEN2
DD GPU ZRBr LEFT

F—L-b 2/2. 2007 —70—-RHAENEN2
20 GPU B LET

F—L -c 2/2. 2007 —0—-RKRHBENEN2
DD GPU ZMRBr LEY

F— L\ -d 8H8H AN

KIZteam-d DIARTHDT—oO—REHIFBRLET

$ runai delete -p team-d d-1-gggg d-2-gg d-3-gg

EBRLTKLESW' A —N=05—2T7 277 A"Z2BRL TSV,
RN BB ORISR
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° DGX-1 & Cisco Networking Deployment Guide Z & L 7= ONTAP
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