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

Original Original

FlexClone copies share data blocks with their parents, consuming no
storage except what is required for metadata.
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$ cat << EOF > ./trident-backend-aipod-flexgroups-ifacel.json
{

"version": 1,

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

"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

}

EQOF

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

o o
e et e it fom - +

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

o o
e tom pom - +

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

b263-b6dabdecObdd | online | 0 |

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

$ tridentctl get backend -n trident

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

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

fesssssssscsssescasossas= femsssssssessssosasaa=

i e S from e T 4

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

2. NetAppTl&. FlexVolstiGDTrident/\w VT RZ{ERT 2 C CHHE L TULWE T, FlexVolR!) 2— L4
& KT TV r—>a > DR M EROEM. B, TNV TBRBRCICERTE XY, FlexVol
R a—L%EFHET 35BE1E. FlexVol XIG®D Trident /Ny 7T R%E 1 DUEER T Z2HBENHD £
9o UUED O REITIE. FlexVolx[idDTrident/N\w I T R&E1DER L TWLWE T,
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$ cat << EOF > ./trident-backend-aipod-flexvols.json
{

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "aipod-flexvols",
"managementLIF": "10.61.218.100",
"dataLIF": "192.168.11.11",
"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

}

EOF

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

Fommmmmmemoososmesonoomoms Fommmmmmemenoneososoos

o - e fomm - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

fmm fmm
Fommmmmmmmesesessse s s e e o= Pommmmmm== +

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

Rttt P csseseseme=
Fommmmmmrmessrrrrrrr e reme e e e e o Fommmmom= Fommmmmom= +

$ tridentctl get backend -n trident

Rttt P cemsmesememe=
Fommmmmmrmesrrrrrrrre e meme s e emm o Frommmmom= Fommmmmom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e e e e
Fommmmcccosssssrsrss e e s T E e e S e e Fommmmmm= Fommmmmmm= +

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

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

NetApp AIPodEE1E[E 1T DKubernetes X kL — 2 5 XD

Astra TridentZz f§£F8 L TKubernetesVZ Z X XD X L —T DY —XZHWIC7AOEY
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flig. COBREDODAVR—RY FZICBEATIGBEICERTASIXIFEHREAT

M StorageClassesz/m L TWXJ, "NetApp AlPod", StorageClasses DFFHIC DL T
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$ cat << EOF > ./storage-class-aipod-flexgroups-retain.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: aipod-flexgroups-retain
provisioner: csi.trident.netapp.io
mountOptions: ["vers=4.1", "nconnect=16", "rsize=262144",
"wsize=262144"]
parameters:
backendType: "ontap-nas-flexgroup"
storagePools: "aipod-flexgroups-ifacel:.*"
reclaimPolicy: Retain
EQOF
$ kubectl create -f ./storage-class-aipod-flexgroups-retain.yaml
storageclass.storage.k8s.io/aipod-flexgroups-retain created
$ cat << EOF > ./storage-class-aipod-flexgroups-retain-rdma.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: aipod-flexgroups-retain-rdma

provisioner: csi.trident.netapp.io

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

backendType: "ontap-nas-flexgroup"
storagePools: "aipod-flexgroups-ifacel:.*"
reclaimPolicy: Retain
EQOF
$ kubectl create -f ./storage-class-aipod-flexgroups-retain-rdma.yaml
storageclass.storage.k8s.io/aipod-flexgroups-retain-rdma created
$ kubectl get storageclass

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

ICHIRT DAL= S RABERTZEHHELET U2 3 > TYER L 7= FlexVol XFISD Trident
Ny T R "AlPodiREE T DAstra Trident/Nw 7 T RDOF. RFv T2, UTFOITY RFIE.
FlexVol R 2 —LFADE—DI L -0 S XOEMERLTVWET,

X D RDOBITIE. StorageClassEZ 7 7 -1 JLDStoragePool 7 « — L RICHED/NY I TV RBYEESIN
TWEH A KubernetesZ A L T Z DStorageClassEfEAT 3R 2 —L%EEET S . Tridentid.
ontap-nas FZ1/\



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

NAME PROVISIONER AGE
aipod-flexgroups-retain csi.trident.netapp.io Om
aipod-flexgroups-retain-rdma csi.trident.netapp.io Om
aipod-flexvols-retain csi.trident.netapp.io Om
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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
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FROM pytorch/pytorch:latest

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

COPY . /app

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

CMD ["python", "train mnist.py"]
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Additional metrics

Trials

Max falked trials
Max trinls

Paralie] trials

Parameters

It Parameter type: double  Minc 001 Max:0.03
num-layers Parameter typecint W1 Max: 64
optimizer Parameter type: categorical  sgd, adam, firl
Algorithm

Name

Metrics collector

Collestor iype File
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IT770—IF. Kubernetes D—fEMIR /N YT —IIR%—2 v THD Helm 2 FERA L TEATNE T, T7—
TJTO—%BATREIC. EAS YV THRIAMIHemZA YA M=ILTB3HRELRHD X9, Helm ZEED v
VTERIAMIAVRAR=ILTBICIE IR TLIETWVW" T VA = LFE"Helm DA R F a2 X hEEE
LTLEES L,

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

BRZEATBHIIC. Kubermnetes 7 7 RRZWICT I AILEDRA ML= U SA%ZEEBETZ2HELNHD 7,
I770-EA7OCATIE. 774 DR NL—=20 SR FERALTHLVAER) 2a—LD7OEY 3
ZYUHEITENE T, StorageClass T 7 #JL kD StorageClass & L TIREINTULWAWRE, BAlZK
BMLET, VFRAEARNTT7AIL DR ML= 0S5 R EIBET BICIE. "Kubeflow DEA" €I 3>, &
SARAATETICT 7 4L ~D StorageClass ZIEE L TW3HEIE. COFIEEZEETI XTI,

Helm ZEA LTI 770—%EBEALZE T

Helm Z M L T Kubernetes 7 5 X R ICIBREZEBAT BICIE. BEAD v TRIAMDBRDAR I EZERITL
9,

1. Hem ZEBA LTI 7 I70—%ZBALET, I TLKETVW"EAFIE 7—F1 7727 FNTORRKT
770K DWTIE. Z8BL TV, AT Y RAlE. Helm 2B LT 7—70—0DH
BERLTWET, HEICIGL T 'custom-valueslyaml 7 7 1 JLDEZZE "B ' £/I3HIBRLET

$ cat << EOF > custom-values.yaml
FHA#HHEHHH AR
# Airflow - Common Configs
FHASH A H AR
airflow:
## the airflow executor type to use
#4
executor: "CeleryExecutor"
## environment variables for the web/scheduler/worker Pods (for
airflow configs)
#4
#
FHAHHHEHHH AR H AR S
# Airflow — WebUI Configs
i i i i
web:
## configs for the Service of the web Pods
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#4
service:
type: NodePort
iigdstassiasatdaaaEE AR EEEEEEEE
# Airflow - Logs Configs
FHA#HHEHHH A AR A AR RS
logs:
persistence:
enabled: true
FHA#H A H A
# Airflow - DAGs Configs
igdstassstaasatdaaa AR A AR LS RARER
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
##
branch: master
revision: HEAD

## the name of a pre-created secret containing files for ~/.ssh/

#4

## NOTE:

## - this is ONLY RELEVANT for SSH git repos

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

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

#4

sshSecret: "airflow-ssh-git-secret"

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

## NOTE:

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

#4

sshSecretKey: id rsa

## the git sync interval in seconds

#4

syncWait: 60
EOF
$ helm install airflow airflow-stable/airflow -n airflow --version 8.0.8
--values ./custom-values.yaml



Congratulations. You have just deployed Apache Airflow!

1. Get the Airflow Service URL by running these commands:

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

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

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

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

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

2. IRNTOBRIRY FHBERTH B zHRLET. INTORY RHEENT B3 X TICHDHDBHE

NHOET,

$ kubectl -n airflow get pod

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

STATUS

Running
Running
Running
Running
Running

Running

RESTARTS

N ©O N O O O

AGE
2h
2h
2h
2h
2h
2h

3 FIE1DHemEZFRALTCI7—70—%28ALeEiIcayyY—ILIcHEAINIIBRICKE ST, T7—

70— Web H—E XD URL ZEEL 9,

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

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

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

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

$ echo http://$NODE_IP:$NODE PORT/

4. BRKIWeb H—ERICTIVEATETBZ =R LET,
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LA YR— b TRIHEDRHDET, CNOHDRY a—LALld Trident DR 2 — LA >KR— MEEEZ (EF
LTAYR=—FTEZFET,

ROAT Y RHlIF. CWSERIORY 2a—LDA Y R—bZRLTWVWET, pb fg all, PVC OFFHMHICDL
Tld. ZBBL TLIETL) "Kubernetes DRTLRFa XV k" R a— LA VR— MEBEDSEMICDULT
3. ZBBLTLIEEETWVW "Trident D RF a2 X > R,

I accessModes | M  ReadOnlyMany | (. PVC AR 7 71 ILOBITIEESINTVET, T
accessMode | 71 —ILRDEFMICOVTIE. BB L TLET WV "Kubernetes DAL R F 2 X R

$ 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

o e
e i R

e tomm - fomm - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

o tom
e e R
- e it fomm - +

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

ifacel | file | b74cbddb-e0b8-40b7-b263-b6dacdecO0bdd | online | true
|

R o

e et o

o - e it fomm - +

T atatatatt tomm -
e fomm -
e fomm - pomm - +

| NAME | SIZE | STORAGE CLASS
| PROTOCOL | BACKEND UUID | STATE | MANAGED |
o fomm -
e fomm -
e tom tom - +
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| default-pb-fg-all-ifacel-7d9f1l | 10 TiB | ontap-ai-flexgroups-retain-

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

e et et fo—m -
- ——

———_—— e - +

$ kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

pb-fg-all-ifacel Bound default-pb-fg-all-ifacel-7d9fl
10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 25h

FLWRYa—LEOEES 3 Z>JLET

Trident Z AL T. XY b 7Y TREL—S S RATFLFERIGZTSY NI #—LTHLWRY 2a—L%7OE
Sy I TEEY,

kubectlZfEA L7=FH LWARY a—LD O S 3=y
KDY REIE. kubectlZfER L71H LULFlexVolrRY) 2 — LD TFOES 3 Z>yF %R LTVWET,

XD PVC EFE 7 7 1 JLHITIX 'accessModes' D ReadWriteMany HMEE TN TWLWE T I accessMode | 7
14 —ILRDFMHICDOVTIE. 2B L T EV "Kubernetes DATLRF 2 A2 R
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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
tensorflow-results Bound default-tensorflow-results-
2£d60 1073741824 RWX ontap-ai-flexvols-retain

25h

NetApp DataOps ToolkitZfEFE L 7= L WA a—L0 7O 3 =Y

NetApp DataOps Toolkit for KubernetesZ L T. NetAppX bL—J S R T LFIET Ty 7+ —LICH
LWARY2—AZ7OES 3 =093 8HTETFET, NetApp DataOps Toolkit for Kubernetes T

& TridentzERAL TR 2a—L%E7OESa=Z>J LETH. -0 7O0€XIBHLINET, 28R
LTLIETVW'RFa X EZBBLTLETL,

AIPOdEABRFD/N\NT/INT #—< 2 XT3 T DA
VTN —RDAITD—o0O0—REET

Kubernetes 7 S XX T VTIL/—RDAI 3T ML 37 %2ET93ICIE. EA
P ITRANDDBRDEARVZRITLET, Trident ZERAT B L. BREZNA LOT
—IDNEGENZAEEDOHZT—FR) 2a—L%ETIEREEICIER L. Kubernetes
DIT—IO—RHST7I7EXTEEY, Kubernetes Ry KRS ZDESHBT—XAR
A—ALIZTIVERTEBRLDICTBICIE. RYROEETPVC ZBEL XY,

@ DU a>TiE. Kubernetes VS AATERITLESELTVWAEEDAI LU ML T—
20—K% (Docker A>T FHHAT) AT HEBEATH3rxaire LTLWET,

1. kDA< > RHIE. ImageNet T—2t v FEERT 3 TensorFlow N> FIY—20 7 —2J0— RAD
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COTaJBITIE. 8D GPU ZEKRT Z78H. 8EULD GPU Z#& L 71 DD GPU T—H—/
—RTERITIZENTEFET, COPa3TFIE. 8EMULED GPU ZEH LT —H—/—RHFEL
BU, FREBRENOT—I7O0-FRZFEALTVEISXITEETETET, TDHE. €DLSBRT—
A—/—RHIMERAREICHZET. VadMRBREOXXICHED X,

Ffe. APL—CFHBEERARICTADIC. BEBERNL—ZVFT7—2%5CAR)a—LH. TOP
A7 TEREND Ry RRIC2EIYT Y REINE T, Ry RIZIEBDAR) 2a—LHITY RENTULE
To CD2DBDRY) a—LIClE. BREEEZERMLET, CNHS5DARY) a—LlE. PVC OD&FIZfE
BLTY 3 JEERNTEBRBINE T, Kubermnetes a3 JDEFMICOWLTIE. #BBLTLETV
"Kubernetes DAL RF 2 X > k"

FMemory 1 DfED emory 1 T#H3 §emptyDir 1 R a—Lid. COFDOT 3 T TERINZRY R
A®D T/devishm | ICX TV FENET, Docker AV TF SV AALICE>TEHBMICERTNS T
/devishm | REER 2 —LDT 7+ )L b1 ZXH. TensorFlow D=—XIC+HDTHRWEEDHD £,
ROFID &K SIZ 'emptyDir' R 2 —L%EIT> FF 3L /devishm' [REER ) 2 —LH+DICKEILLABD X
9 TemptyDir 1 R 2—LDFFMHICDOVWTIF. ZBEBL T IV "Kubermnetes DRI RF 2 A2 R

COBDOT 3 TERETIREINTVLWSE—D I YT FICIE 'ecurityContext> 4FIE(E 'true' "5 X 5N FT
DEIE. AVTFHICHRRANEDIL =TI XIEDRHZ e EBEKRLET, D7/ T—>avid. E17
FORBEDT—IO0—RICIL— TPV IDBREBERIOICERASINE T, EEMICIE. 7—20O0—RTE
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$ 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
persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
claimName: pb-fg-all-iface?2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results

containers:
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- 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 #ZERELET, XOIAYY REITIE. 3 TEET
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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>

S FIE1 TEMLEYaTHERICKT LI EZRRBLET ROITYVFAIE. a3 THERBICETL
Tl ZHERLET,

29



$ kubectl get jobs

NAME COMPLETIONS DURATION
AGE

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

10m

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

netapp-tensorflow-single-imagenet-m7x92 0/1 Completed
0 11lm

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

Total images/sec = 6530.59125

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

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

mpirun -allow-run-as-root -np 8 -H localhost:8 -bind-to none -map-by
slot -x NCCL DEBUG=INFO -x LD LIBRARY PATH -x PATH python
/netapp/tensorflow/benchmarks 190205/scripts/tf cnn benchmarks/tf cnn be
nchmarks.py --model=resnet50 --batch size=256 --device=gpu
-—force gpu compatible=True --num intra threads=1 --num inter threads=48
--variable update=horovod --batch group size=20 --num batches=500
-—-nodistortions --num gpus=1 --data format=NCHW --use fplé6=True

-—use tf layers=False --data name=imagenet --use datasets=True
--data_dir=/mnt/mount 0/dataset/imagenet

-—datasets parallel interleave cycle length=10

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

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

-—horovod device=gpu >

/tmp/20190814 105450 tensorflow horovod rdma resnet50 gpu 8 256 b500 ima
genet nodistort fpl6 rl1l0 m2 nockpt.txt 2>&1

4 T3y *aTT—Ta T )=VTyTILET, RO REIZ. FIE1 TERL
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$ kubectl get jobs

NAME COMPLETIONS DURATION
AGE

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

10m

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

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

$ kubectl delete Jjob netapp-tensorflow-single-imagenet
job.batch "netapp-tensorflow-single-imagenet" deleted
$ kubectl get Jjobs
No resources found.
$ kubectl get pods
No resources found.
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$ cat << EOF > ./netapp-tensorflow-multi-imagenet-worker.yaml
apivVersion: apps/vl
kind: Deployment
metadata:
name: netapp-tensorflow-multi-imagenet-worker
spec:
replicas: 1
selector:
matchLabels:
app: netapp-tensorflow-multi-imagenet-worker
template:
metadata:
labels:
app: netapp-tensorflow-multi-imagenet-worker
spec:
hostNetwork: true
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface?
persistentVolumeClaim:
claimName: pb-fg-all-iface?2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
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containers:
- name: netapp-tensorflow-py?2
image: netapp/tensorflow-py2:19.03.0

command: ["bash", "/netapp/scripts/start-slave-multi.sh",
"22122"M]
resources:
limits:
nvidia.com/gpu: 8
volumeMounts:
- mountPath: /dev/shm
name: dshm
- mountPath: /mnt/mount O
name: testdata-ifacel
- mountPath: /mnt/mount 1
name: testdata-iface?2
- mountPath: /tmp
name: results
securityContext:
privileged: true
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
AVAILABLE AGE

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

1 4s

2. FIE1 TER LT —A—BADEBICEB L ZRELE T, RO Y FAlIZ. BAERICTT
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$ kubectl get pods -o wide

NAME READY

STATUS RESTARTS AGE

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

Running 0 60s 10.61.218.154 10.61.218.154 <none>

$ kubectl logs netapp-tensorflow-multi-imagenet-worker-654fc7£f486-v6725
22122
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$ cat << EOF > ./netapp-tensorflow-multi-imagenet-master.yaml
apiVersion: batch/vl
kind: Job
metadata:
name: netapp-tensorflow-multi-imagenet-master
spec:
backoffLimit: 5
template:
spec:
hostNetwork: true
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
claimName: pb-fg-all-iface2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
containers:
- name: netapp-tensorflow-py2
image: netapp/tensorflow-py2:19.03.0
command: ["python", "/netapp/scripts/run.py", "--
dataset dir=/mnt/mount 0/dataset/imagenet", "--port=22122", "--
num devices=16", "--dgx version=dgxl", "--
nodes=10.61.218.152,10.61.218.154"]
resources:
limits:
nvidia.com/gpu: 8
volumeMounts:
- mountPath: /dev/shm
name: dshm
- mountPath: /mnt/mount O
name: testdata-ifacel
- mountPath: /mnt/mount 1



name: testdata-iface?2
- mountPath: /tmp
name: results
securityContext:
privileged: true
restartPolicy: Never
EOF
$ 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
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$ kubectl get pods -o wide

NAME READY
STATUS RESTARTS AGE

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

S FIE3 THEHM LR RE— 3 THERICKET LI e ZzBRBLE T, ROV RAIZ. a3 THEE
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$ kubectl get Jjobs

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

NAME READY

STATUS RESTARTS AGE

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

Completed 0 9m38s
netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1

Running 0 35m

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

rm: cannot remove '/lib': Is a directory
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[10.61.218.154:00033] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 702

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

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

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

Total images/sec = 12881.33875

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

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

plm rsh agent ssh -mca plm rsh args "-p 22122" bash -c 'sync; echo 1 >
/proc/sys/vm/drop caches'

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

NCCL IB GID INDEX=3 -x

NCCL_ SOCKET IFNAME=enp5s0.3091,enpl2s0.3092,enpl32s0.3093,enpl39s0.3094
-Xx 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 fpl6é rl0 m2 nockpt.txt 2>&l
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$ kubectl get deployments

NAME DESIRED CURRENT UP-TO-DATE
AVATLABLE AGE

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

1 43m

$ kubectl get pods

NAME READY

STATUS RESTARTS AGE

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

Completed 0 17m

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

Running 0 43m

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

No resources found.

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

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