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NetApp DataOps TE®: ZFHALERST
LUER "NetApp DataOps TE 6", SERUTHE:

1. @3 Pip RET ARG,

python3 -m pip install netapp-dataops-traditional

2. [LEHIREEIE

netapp dataops cli.py config

NGC ftE: ZFFVERS
HITIGE "NVIDIANGC", Tl T E:

1. FE NGC,

wget -0 ngccli linux.zip
https://ngc.nvidia.com/downloads/ngccli linux.zip && unzip -o
ngccli linux.zip && chmod u+x ngc

2. BYRIERAMIARKRE

echo "export PATH=\"\$PATH:$ (pwd)\"" >> ~/.bash profile && source
~/.bash profile

3. fEECE NGC sr < TREMMER, FeziTm<. HIRTRN, MAMUTHS, 81 API B,

ngc config set

MFARET Linux BUEIERSE, EiA1R "L

NVIDIA Riva fR55 28 iFhMBERD
H1TIEE "NVIDIARIVA", R THE:

1. M NGC TF# Riva Xf4,

ngc registry resource download-version

nvidia/riva/riva quickstart:1.4.0-beta
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1AMk Riva i& & (Riva_init.sh) o

[B5f Riva fR558% (Riva_start.sh) o

25 Riva &P (Riva start client.sh) o
£ Riva ZP i, RESTIMGERE ("FFmpeg")

o &~ W DN

apt-get install ffmpeg

6. B5h "Jupyter" BRS3 28
7. 1&17 Riva #IEEEEIC A BN,
NVIDIA TAO TES: XHFPOBERDT
EiGE NVIDIATAO TEE, BRMUTTE:
1. ESFHECE "EINFIE EATF TAO TAG,
2. & "FRENREE"
- Faphu B GRFRERR EE R E R,

w

docker pull nvcr.io/nvidia/tao/tao-toolkit-pyt:v3.21.08-py3

N

. B5h "Jupyter" BRS528
- 1817 TAO A I A BB,

[($)]

¥ TAO {RELZHEF Riva : XFFIOIERD
LAER "Riva 9 TAO TEEIRE", Sl THE:

1.

N W

SIEAMRIZIE TAO WIAE B2,
2. B TAO %A S E4IE] Riva B 5B R,
3. B5h Riva fR%588 (Riva start.sh) o
EREFEET
EAREECHE RS RN, HECUT/ LA
* B%%% NetApp DataOps TEE, UHERIHIEFEERAURERSET.
* WIFEEE NVIDIANGC , BREHMEMAME, AACEFNREMNE S TEHTTE DRI,
* WS RE Riva , AEERE TAO TEfE, Riva REAIRIEZTERE Docker SPIPHIZLIRENIL (4,
* DGX #0 Docker AEERSIAIA) Internet A BE T HXLERI S,

R BIEAR
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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

SFERO—REIZANFE.  ipynb
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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 learing 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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* Azure NetApp Files TER TN ARIRIZINIS @A

* X¥5 CUDA WI%EAIE (cuDF , cuPy ) MIMLEE (cuML)

* SEIZINNN dask HITIHEHELS
ETIREE Al #1 Azure NetApp Files M IHEIGE TERET 7 BEHMIREIZ4M B KIBERER NMIER. 5%
SHREIE S EMELL, BERAIBLIFETAERN, XMHNHIEEEE, HPEXES 45 GB MWEMLRBEIE (
T1Y) . XHEYF—MNEEAL 200 12178 DataFrame » Kl TEEABRAIRE T ERERIFEISE, ERME
R, HEMHANNIE, EAEIS9HIE), TMAMkiE, FHERIBNIRIIGEITIESR,

ETHR: REMISE AK £B, "

RE

TEFNGE AKS &

"F—T SERINAGEE,

BLEMIGE AKS 8, 20NN "0liE AKS 21" AR UTTE:

1. EETERE (RS CPU I5#B) GPU T5=) BY, EIERLITEIN:
a. FRFETRNARAE DS2v2 (agentpool BIA=1TR) o

b. 2Al5, AR gpupool AR (WF GPU Tis) HINI{ET &= Standard_Nc6s_v3 Pool (ZE/MD=
MHR)

Add node pool

Name Node count Node size

Standard_DS2_v2

Standard_NC6s_v

2. BMEBFE 5T 10 9%, 5T, i Connect to Cluster o

3. EEEIIHEIEMN AKS KB, IEMAHINE (ZiCAER /PC) TEUTHE:
a. fEFA Kubernetes s8¢ 1T TR "$H IV ERIER SRR B"
b. SIAEHFTRRY Azure SR LTTRE, "LEE Azure BT E"

4. BMLIFIHIR AKS 8%, BN az login HEINEE,

S BITUUTAA e <!

az account set —--subscription XXXXXXX-XXXX-XXXX-XXXX-XXXXXXXXXXXXXX
aks get-credentials --resource-group resourcegroup --name aksclustername
6. i\ Azure CLI . kubectl get nodeso

7 MBFABAT T RBEBAERIETT, SUTRAEIFR, W AKS E£8EEEMETFERT AHIFR
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verronmartina@verron—-mac—8 ~ % kubectl get nodes

NAME STATUS ROLES VERSION
aks—agentpool-34613862-vmssBBBEEE Ready agent v1.1B.1l4
aks—agentpool-346138562-vmssBB808081 Ready agent vi.18.14
aks—agentpool-346138462-vmssBBBBE2 Ready agent v1.1B.14

aks—gpupool-34613862-vmssBB0808 Ready agent v1.18.14
aks—gpupool-34613862-—vmssB@08081 Ready agent v1.18.14
aks—gpupool-345613862-vmssB08082 Ready agent vl.18.14
verronmartina@verron-mac—@8 ~ % I

"3 A Azure NetApp Files BIE— 1M EIRFM, "
73 Azure NetApp Files 8ZEZ kM
"SeEThRA . LEMILE AKS £EE, "

E 9 Azure NetApp Files SIEZEIKFM, BERUATTE:

1. 203 Azure TP PR EIANLE, EHRMEIENEMNE, ENEE 2K -vnet Fa14k
2. B3 vNet 9B,

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

Dashboard >

Virtual networks = X
seanlucelive (Default Directory)

- Add @ Manage view v~ O Refresh & Export to CSV *E? Open query ign tag < Feedback
| Filter by name... Subscription == AzureSub01 Resource group == all X Location == all X T Add filter
Showing 1to 5 of 5 records No grouping A4 List view 4
E Name T Resource group Ty Location T Subscription T
E_ 4> aks-vnet-22885919 MC_sluce.rg_TndentDemo_eastus2 EastUS 2 AzureSub01 e

3. BEHEFW, AEREFINEHTEAIZHRT +Subnet .
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£ Search resources, services, and docs (G+/)

Dashboard > Virtual networks > aks-vnet-22885919

¢.> aks-vnet-22885919 | Subnets X

Virtual network

A& Search (Ctrl+/) « —+ Gateway subnet O Refresh Ra Manageusers [il] Delete

43 Qverview

O Search subnets

B Activity log
fo Access control (IAM) Name T, 1Pvd Ty IPv6 (many availab... T, Delegatedto Ty Security group T
aks-subnet 10.240.0.0/16 (65530 av... - E aks-agentpool-2288581... ==*
Tags gentp

2 Diagnose and solve problems

Settings
Address space

& Connected devices

4. RFMIRHERIR, FI90 aNF. SN, FAJS7E Subnet delegation ¥Rl Fi%E#E Microsoft.Netapp/volumes
o BMENEAMEHMAT, BEHE.

24



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 B35 N ECLAN FATEFEERE, FH7E Kubernetes PAEXANEHERA ( Persistent Volume
Claim, PVC) . Ridk, @IULiIE, EolUAREMGEMRFEIRENARS, FIi0 Jupyter EIBAEB, T
RS 23TNEES,

IRSAPALUEE S AN ERFTEPINEME, TEARRAIRSEITIE NFS B, Azure NetApp Files WEEFEE
1E:

* NP RMEEER Snapshot BIZA<BIIHAE,
* #FFPTE Azure NetApp Files & _ETZfiE K2 EEE,
* EABI £ FiETT Azure NetApp Files ZHHIRLE BT, BT LAFIAXLEEHRMBEMR T,

"F—%: X AKS vnet 1 Azure NetApp Files vnet o "
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31 AKS vNet # Azure NetApp Files vNet
"SeEi: 9 Azure NetApp Files B ZERFM, "
3% AKS vNet 5 Azure NetApp Files vNet B W EXER, BRUTHE:

1. ERRFERMNEPNLE,
2. #%&#% vnet AK -vnet-name o PEHEHEHERFEPHAN "Peels",
3. B +Add .
4. BNLUTHERET
a. WEHBEZME aps-vnet-name_to_anf,
b. subscriptionID #1 Azure NetApp Files vNet fE/J vNet 3t Z5E0 3T mo
c. (REFTBIEE ST HRIAE,
5. BEHRM,

BXFMER, BEEN 012, EXEMRENMENEXR"
"F—¥: L& Trident, "

L4t Trident

"HEHIRRZS . 312 AKS vNet 1 Azure NetApp Files vNet o "
E(FF Helm R Trident , BRMUTHE:

1. 2% Helm (BXZEWEE, &40 "source") o
2. FEFHRESS Trident 20.01.1 REFERF,

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

3. BERENN trident TEIEF .

Scd trident-installer

4. ¥4 tridentctl EFIFIRFFHER ~ $path

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

5. {3 Helm ("source"

a. FERENN helm BRo
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https://scaleoutsean.github.io/2021/02/02/trident-21.01-install-with-helm-on-netapp-hci.html

$Scd helm

b. &% Trident o

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

C. ¥4& Trident Pod BYIRZS,

Skubectl -n trident get pods

WNSRFIE Pod ¥EBAIETEETT, WEREE Trident , f&0] LASKSHRIE,
6. JJ AKS I8 & Azure NetApp Files [SiF17EEZ,
a. gl Azure BRZENI,

ARSS EAE Trident d1{A]5 Azure 3&15 LA21E Azure NetApp Files #iR,

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

g R AT AT 31

{

"appId": "XXXXX-XXXX-XXXX-XXXX-XXXXXXXXKXXX",
"displayName": "netapptrident",

"name": "",

"password": "XXXXXXXXXXXXKKK . XXXXXXXXXKXKXXX",

"tenant": "XXXXXXXX—XXXX-XXXX-XXXX—XXXXXXXXKXKXX"

}

7. Bl Trident [5i% json X, RIBZBFR anf-backend.json o
8. [FRHEIANARIELE, STl anf-backend. json XEFHUTFEL:



"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"

0. BMLUTFE:
° ssubscriptionID. f&BY Azure iTi# ID
° fAF 1D, E—%H az ad sp iHFH Azure FHF ID
° BPU ID, E—¥H az ad sp fHHEFH applD .
° clientSecret o E—FH az ad sp HHFRIE,

10. $87R Trident 7£ trident R TIEIFERA anf-backend. json {EARE X H 2 Azure NetApp Files 5
I -

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

1. ﬁ'JL??ﬁ% 2, Kubernetes FAFPfERIEBFEEFHEZEMN PVC BEEH., 57 K8s BI—N azurenetappfiles
, ZIEEEE| A E—F I Trident [Fif.

12. NTEEEMEBAL)EZE YAML (anf-storage-class.yaml ) X,
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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

13. BWIFEEECIREFMES,

kubectl get sc azurenetappfiles

PROVISIOMER RECLATMPOLICY VOUI'IEBINDINGHODE

csi.trident.netapp.io Delete Immediate
"F—#%: fFH Helm 7£ AKS LIRBEFIREIFEMN dask o "

{EA Helm 7 AKS Li§EHIRIEZFER dask
"JoEThRAS . &E Trident o "
EFAH Helm £ AKS LI ERIRIREZPEM dask , IBERUATTE:

1. gIB— P ap R TEIUREHH REFRA dask o

kubectl create namespace rapids-dask

2. QiE— PVC LIFfE R REEE:
a. FLAF YAML RBREFEIXHHLEIE PVC o

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-criteo-data
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 1000Gi

storageClassName: azurenetappfiles

ALLOWVOLUMEEXPANSION
false

AGE
98s
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b. 3 YAML X4 RFF Kubernetes &%,

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

3. 7Eb# apidsai git repository ( "https:/github.com/rapidsai/helm-chart") o

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

4. (B values.yaml FEIFKLETAGE T Jupyter TIEZEIRIEERY PVC
a. BEFMEEM rapidsai BR.

cd helm-chart/rapidsai

b. EH values.yaml X4 HEH PVC #EHE,

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

30


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

5. REEMENEER, ARMER Helm 1E AKS EA=PEEBNT R ERE dask o

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

"EZ R Azure NetApp Files MBER. "

Azure NetApp Files 148E2

"E—4%: {#/A Helm 7£ AKS LIRBHIRERIFEM dask o "

Eel LB BRI B SR EIERMREERSAINNE — B EMREXUSHRS K. EELRRALE, BF
Bl LAMATER R NSRSV E GPU NF, HIEEHIEEN GPU KIgMmERY BRMRT BEIESK
F. BRERENE TB EHERMESNIE, FETURITHET B, MERSEAEIEENE sk

5E4R5lo

HSERENRS K5

BoISERENIRS R, BRAATHE:

1. #ENEL, AREGTEENHRSRINE. EEFEBEHH,

MFSv3 10.28.254 4:/norootfor: Standard poall

MNFSvd.1 MNAS-T35a.docs.lab:/fou PIBEULIIE. - - s v soir i at e sy e 08 L
Resize [%

MFSv4.1 MNAS-735a.docs lab:/krt Premignt e e e
Edit &

MFSy3 10.28 254 4:/movemel Premiurm

. Change pool o
MFSv3 10.28.254.4:/placehold: Premium Delete il re

2. FECHEOD, EREREBHINTE.

31



Change pool X

Pools

pooll -~

poall

service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

3. BEHAE,
BER TR ES
UTEB R AT BaiiTIEsEEE:
* SISIRSRANELBRINTELABTE R, RIABERTAZER. BT Azure 1T LB ALLINEE, BEREX
T RRUNMENEE " S E S HIARS R
* FIRMET Azure CLI EMEREr < S E " TELATRAIH:

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

mynewresourceid

* PowerShell : "Set-AzNetAppFilesVolumePool cmdlet" BE{ Azure NetApp Files &89, SN TFRAIFRT

Set-AzNetAppFilesVolumePool

-ResourceGroupName "MyRG"

—AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

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

32
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https://docs.microsoft.com/powershell/module/az.netappfiles/set-aznetappfilesvolumepool?view=azps-5.8.0

"R ATEIRAIEMEREIIARE,

BHEREERRINSHEOIEMEE)IZ%

P FEUREA AR BRI Y

"SAEHIRRZAS:  Azure NetApp Files M£8EE. "

TRIHT BTFWRIMESHENESR, FrEXEAMHHIES Azure BT ABNILIEMR 2EFITT 28N,

% | 123 Description

dask cuML EfF ML 7 GPU LiE1T7, BfER "cuML E" @il
dask JHE)RERIEE cML 58, 5&F CPUBAE
fAtk, SEEREBXARILUBIEET GPU WS ERESShESE
B ML BE, GIE5E, HESRMEISGE, 1B
HEX 100 ZHERE,

dask cudf CUDF 83&3k#F GPU /NiRIEEY, %%, mE (ETL
) MIRMEMINGE, BIINEIETFIRE, ik, SR
%, RELREINEHEIR "dask-cudf E" HEREIEFR
dask #1 cuDF BEEBHTEF /7%

Scikit #>J Scikit Learning e 7 #+ A EV2FE I BIAFIIRE
, MAITLEE. S0 HEE AT UERBEZERIE
LteSETR A

HNVERMEEICAEMTE ML EEHITLLER; —a—REANRENFEFEINE, 5—a2ERREMBRER
AHEll. SRERABERYATERHITIN, UEENENMESENEE. HMNESDFINEESEEICERSE
o, WURRERRERM dask #1T0H BN S,

"“ETR: 7EBEETNE Criteo B Logs Day 15 , SAEIG— scilE FSIREHMIER, "

7EREJESNNE Criteo i Logs Day 15 , AGIIE—1 scilFE S RENMIREL

"D HIEAMEFERESIE, "

AT NBUNFEEARENFN dask DataFrames M Criteo TB #UESE N Click Logs #iE. 7E/ &M E
&4, FARBESIEX, ERUNREsRE &, HENMERIREENEENFERNERTER, MM
EBAREPBTAER,

FAIM Click Logs $UIBEME T 5 15 REVEIE, Sit 45 GB . 7E Jupyter iR A EBEFIE T FEIT CT-

PandasRF-colled.ipynb S8JE—EERF] 5, 000 H1THIAENE DataFrame , FH4EM— scide-Learn fE#]
MIEEY,
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https://github.com/rapidsai/cuml/tree/main/python/cuml/dask
https://github.com/rapidsai/cuml/tree/main/python/cuml/dask
https://github.com/rapidsai/cuml/tree/main/python/cuml/dask
https://github.com/rapidsai/cudf/tree/main/python/dask_cudf
https://github.com/rapidsai/cudf/tree/main/python/dask_cudf
https://github.com/rapidsai/cudf/tree/main/python/dask_cudf
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-estimators

%%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)

EEALIEHNIRBENMERRITION, BELECRBRPIETUTERE. ATEZEE, BIIXATESE
15 RiEERIERE 100 HITERMEE, ZBTRERTEINERE, HEX AR ERTIARESSE AD
o BERIELCAFERMARENAN, BSN "ELRFAIRTESF IS,
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https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
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# testing data, last 1M rows in dayl5b
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))

"R TE dask FANESE 15 K, IZR—1 dask cuML BEAMIEERY, "

7 dask FANEE 15 K, )ll&—1 dask cuML BEHFKIEEY

"Previous : Load Criteo click Logs Day 15 in BEEFIZE— schlF F I EHMETR, "

RS E—TR MR A0, 7ERRIESPINE Criteo B8 Logs Day 15, ZAfFiIIZk

1 cscit-Learn FENIMIRERY, 1

IRfldr, FA1EA dask cuDF #1177 DataFrame filZ;, H7E dask cuML Hi)ll4R T — PN REVIMIREY, F{TEL

BT AR ERAENES " F)IEE b, ™
Criteo_dask_rf.ipynb

BB RAEREEN Numpy ,  BAR FIBE dask &, L FRAFR:

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

B5h dask BF#E (O o

client = Client ()

NREBFECELEW, EBUEEIFENRAKT.
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client

workers = client.has what () .keys ()
n workers = len(workers)
n streams = 8 # Performance optimization

AP AKS 8, BERUTRE:

Client Cluster

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

EAR, dask RATERHITIER: dask REEIETHITAIENRRS, MEWEERNIFIRE (DAG) #
17. DAG BE—HESKHED, SURITEHEERITXEMES. WHREWRE, RBEEAFTER dask UE
MERNPITESE, XEESARIET. €A dask , EE=NEERD

* 7 DataFrame L8/ compute () o * ILIEARBAIERMEDK, AERBERERELITIIER, UERAR
BN cuDF DataFrame o [RIFH IR T RREFEARRE, SNNEEEAIED, HBNEERAER
DESER

* * 7 DataFrame LifF persiste () . * IWEARRITER, BEARABERREENTHIEFTSR, MEERE
PMEBNANEFEPREXLELER, UERFATUEEEFREEFERAXERELER, MESTEFMETHERRL
IE,

* * £ DataFrame £ head () o *5 cuDF —#%, A 10 Fi2FREFIH IR T R tEED
B AFIRZEKWE DataFrame SEESFAENREER, HEICREAEEETSE, BEREURATERGNIEM T
BER,

Fit, RIEAFIAREDT—I2E, TNRITELTFRERS, EFHRHVEFEHAIE, XMIERHITENENR
KHITMoHNITEESS (90 Apache Spark ) FRE o

T—EfERA dask cuML #1727 GPU MIEIHE, LULIIZRFENMIER, HitERBTIER,
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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 )

"F—F: ERREESRE SRR dask .
FERREESRESERIEE dask

"F—%: 7£ dask F0E Day 15 Filll&k dask cuML BEHIMIREY, "
o "dask PHIVIHEITEE" AR NIRRT &

* —IRENEER, HPESTFSERNESKHEENE
* —PEAEEH ENECKBRPREERIHESF

ERMNNZEGF, TERRTINABEESHE, SEFENTTH, FEASRERENESRURRITREX
RERVESRIMMEVHE, ERMNNRGT, BFHRMNE=ZTHEITR, BICAE=TEEXR, MEAGRBETE
PRPRARRIES,

Bytes stored: 8.66 GB Task Stream — [P B o o )

t t t t 1 1
) 160 Gy P0G Mocy 0y Pocy Boay
Tosks Processing

4 & es 1 1

B s
Progress — total: 208, In-memory: 3, processing: 0, walting: 0, erred: 202

TR LUAED TR MESHUZEW AR ERITHE, NERTEEAESSIER, 510, TERER T BHME
BREMENES ™. ERITHINREERSS, BIEAT DataFrame L IBHME—XIR, BT LEMYIMB
_construct_rf &, HTF Criteo Click Logs F—XKHIEIEIEE KR (45GB) , FEIEAEBSIEIEEEET
DataFrame 121E L.
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¥ic Status Workers Tasks System Profile Graph Info

Bytes stored: 8.97 GB Task Stream
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288 / 450
147 /177
147 L1177

a9 /64

o
o/

"% LEEilIgRRTiE, "

1B iB] Eb AR
"% ERREESRESMREE dask o "

AR ERERRIERIIERI)IZEES dask #ITLLR, XTFERIE, BTFAIERERE, HITMBRIBIERD,
Lo NF G, B, HNNERHTTHENE, UEHITEENR.

TRERT LEERENMIER (BHEESEX 200 1Z179H9 5000 F1T) FR{ERBIEGERR SR/ BRI ZRATE)
Eb3%. 151 R B ER PR Bl FAEIER 0.25% LA, MxdF dask-cuML , FEAIFEFRE 200 1Z217] BEI1T il
ST HENIMIERY, X ARYIISRET I 2,

73 13|18 a]

Scikit F#3]: £ 15 X{XfEMA 50 KITIENIIZREE 47 53 21 Fb

;apids-dask : R 15 REVFRE 20 B 1TEAIIEREL 1 /0BY, 12 S98F 11 7

i

MRFNREEH IREINGNBILER, WTRFAR, WEBDHRIVIIILHN dask EEEEME. FHRVEERR
FREIFEFE 13 RRLIEMIIL 45 GB VR, RFE—RNPEEHE, MERIRER dask FELIEHEREEE
BIEEN E R 262.39 13,

737k 1231188

Scikit #>]: % 15 XWFTE 20 B 1TERIIZGEERE 13K, 3/0Ef, 40 2¥F 11 7

;apids-dask : fERA% 15 XBFRE 20 B 1T1ERIIGEL 1 /0B, 12 S38hF0 11 7

i

FELERF, EBUED, BIERHE dask BIHIRAMIEINEEE 2 GPU 282 85 iR EFREY )12,
5EA scide-Learn &) IIZRHIE S EEN DataFrame 20 I24ELL, BITHEIENEE S, MEESIBEREUNRS
T R%Z GPU £EAIHITNBRFMERYT B,

"“HE T A Prometheus 1 Grafana 14515 dask FRIE R, "
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{#F Prometheus 1 Grafana !43% dask FI{R&E R
"E—% JIZRBYEIEE AR, "

WBESFRERNARRE, WNHIUETRITHR, XEBERAIRIENSENFTNEFR 2T R EENT 5. FNLEREFMEE
dask cuDF H, f&RILAfER Prometheus \S1T4E R, H1E Grafana EERFPEMETRER,

BEXEFMAEE, BFBNL "RAPID Al %! POST",

"B TR (£ NetApp DataOps TR GIHITHIBESEME ShRATH], "

M3 NetApp DataOps T B B3 #EEME R #IThR A6

"E—T1: {#H Prometheus 1 Grafana 151z dask # rapids . "

i&AF Kubernetes Y NetApp DataOps T E BRI EFEZRIRH Kubernetes TEf ER EIHUER F TE=IE]
Kal. XLENEITEE—NMEREZANAETR, TARERERNHIEIERMLT. ZTEERAREN
Python 1tXIf230, BIESBIEIERIZE RN TRRIME/ LA HAEEMIEE JupyterLab TIE=E], XLETE=E]ATLL
BEH TB EEH PB NEHAE, MNMEHEREREBREMETIHEREREFEMEEEDB TIE=TEF.
BEMEETETENHBENRNTEE —ETR,

BXBFAER, HHREIASE "GitHub FHEE",

IR B

Jupyter Eid A BRH{ENEE
"SeRihRA: {8 NetApp DataOps THEBRVEIREMNE SRS,
IIRAIRE T RFRR Jupyter 104N EBAN :
* " ct-andasrf-colled.ipynb.*" Lt5EIEASEEAKEI M Criteo TB Click Logs #3BEMEE 15 REVEUE, FEIEL
BHEIHE—1AEIE DataFrame H, JIIZ— Scikit FSIFEHNMIRE, HATFUNH IR &R,

* "* Criteo_dask_rf.ipynb.*" th2EIZZASEBANAI M Criteo Terabyte Click Logs ¥4BEENNEIE 15 REIE, HEuEL
BHZIL S dask cuDF , %k dask cuML BENIAMIREY, HITFUNHITEERIE. XMOHLIENEE
REMEFINGEEIFBZTAE GPUNRITHRARLMESHE., SEHRN ML 57EEL, LGEESEE
%, NENNERMESZ., ERILSLHECRBREEES, ASSESIHEF, HA Kubernetes £HE S
REMIERITEMEZME, siREENNEIKER LB BBEHEEND AR S,

TR e

Z51

"SeRihRas: A NetApp DataOps TEBEIEEE SARAsITH],

Azure NetApp Files , IRE# dask Ai@id 5 Docker #1 Kubernetes )l 5712 T B & SR INIRF B 1L A IR
ML RMEFIZIRIERE, WA IR AIREE, WRASRAIBRRFZSERTETERHEENERME
%, MNMEBERALFNIEE ZBNEE. TIFIIMEE, SERFEXRUNABRMIERETE S, H5HMA
FP&etEZ HIEME AR,

EWEECH AIML E88, EEZRMPAMRIISEN, B, KeEMNanRMEE—TRERSMERES. ik
FRARBRFMEREFEBHER T 5 Ak

39


https://medium.com/rapids-ai/monitoring-dask-rapids-with-prometheus-grafana-96eaf6b8f3a0
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https://github.com/NetApp/netapp-data-science-toolkit
https://github.com/NetApp/netapp-data-science-toolkit
https://github.com/NetApp/netapp-data-science-toolkit
https://github.com/NetApp/netapp-data-science-toolkit
https://github.com/NetApp/netapp-data-science-toolkit
https://github.com/NetApp/netapp-data-science-toolkit
https://github.com/NetApp/netapp-data-science-toolkit
https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/CTR-PandasRF-collated.ipynb
https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/criteo_dask_RF.ipynb

BEERPERIFRHES AT BERABIEEE, RIMBTRTSAFA GPU INERHIELIEMNITEEZRMNES
FEF AL, TERSSEMEIERNEZREH,

NetApp , Microsoft , FHRSSMAZMELEM NVIDIA NE S, BERFIRAEAIEERSET—5, HEABKK
RURGEME, PIINRECARRARE, MR AIML ZAEFNLEHERE, XESRRSECRERRHREMR, 7
RIS EEI NS ERER S BERE T,

"% MEALELEMES. "

MEREHREMER
"t—RR &, "

BTREXTIXHEPAAEENESZER, BELUTEIR:

* Azure NetApp Files
° Azure NetApp Files BUfi#) R 75 RELMITIE

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

* BATAEM Trident FATFE:
> Azure NetApp Files 1 Trident

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

* dask # rapids :
o dask

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

o &% dask
"https://docs.dask.org/en/latest/install.html"

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

° DASK Hl28% 3]
"https://fexamples.dask.org/machine-learning.html"

° Dask 3 7zUIZHT
"https://docs.dask.org/en/latest/diagnostics-distributed.html"

* ML EZRFM T A:
° TensorFlow : &EFFFIE AR RN ESE SIHESR

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

o Docker
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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/
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”

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

o Kubeflow
"http://www.kubeflow.org/"

° Jupyter Zig A X AR SS 25

"http://www.jupyter.org/"

"% lRAEFHEILER.

R SEIER

"E—% MEREREMEE, "

version Date XIEhRAFEIER
k7 1.0 2021484 HIERRZS,

TR-4896 : Azure FHZHAIVEIN: BERN—ERG 11T
NetApp Ronen Dar 89 Mameer Ahmad #1 Verron Martina , Run . Al

H 2019 &£ 5 B2, Microsoft #H T Azure R4, XEET NetApp ONTAP I:ANE—FIIFIRS, EAF
Al NFS 1 SMB X4ARSS. X—%EH Microsoft f NetApp Z [B]JHVSKEE S TEINEE X RIER), H—FTFHR
& ONTAP HUIBRRSHNESEEY B2 Azure .

ERMFEN T EHIEIRSIRME, NetApp 5 Run @ Al &F, XZB—FX Al EMIZRFHITEMUR AT, BTLL
FAE GPU FIBZRMR Al SFIORE, BEXMEFEXR, BALUFHTEITSHE, REHRBEEHFIA
TRITEZIR, MR A NEITEE, 1517: Al BEBEHERFERFZTDFA GPU , MEIIER Azure
NetApp Files 2RI LUK EEFERS, LB RNEMEURSEEIET.

NetApp 1 Run : Al EXFAZEFTE Azure FRIATEREZREMH—NENREKFRNFE, KOS EEET
B (HPC) BIEX AR (BERRAFTEFTENNAAENFRME, BIEIMK ITRE) , NetApp 5 Run ZEHY
BX&: Al 7£ Azure Cloud A —HIKLR,

IR T SRR

TELREHR, ERXEA FHEFS (ML) SHBRAFEENIERERITESRTENED. FERNZBE5H
BROJEBENES 22—, CEPTEIXNEERCHITEMRSISER. FEIMCFHSAEARISISEMUR
BEAXREMESEAR EBH,

ETEMRMEME (CNN) B ERRIZAEMDREAZ T — MK TE, BAXFEMIRKINKRUKA
REMCEEBIBE (BIa0, thit, ZEE ERIMARE) K, XM EAHFRERIFMAIEER, TR AHEME (
SCNN) ¥ CNN BHENFENTERS. ERIUER—ENHETZEFRER, MMTREGEMUITR,
ymiEE, REHE occlusi FIXE, XFFRAMRRANTEIESAILISEIEE, HEATUFRSFRIEMELS T,
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https://docs.docker.com/
https://kubernetes.io/docs/home/
http://www.kubeflow.org/
http://www.jupyter.org/

FRERFFINMTIMIRESR, UEREEBFIMX O BIEEFHNS MG, XEEGEEXS, BiEls
Rial, ZRABUNEMISER T

FWFE, BESHENSHENEHIE. 21 GPU Z1 GPU FIgEEEH KA A sesemiZill. BN
RIZEHESEA S ML E GPU FANRLEESFE, Horovod Fi2XF—MEZE, BRILURMHAHBRIZIIN, B
£ GPU && 2 BBV SIE R s S B I —FhFEES, Azure NetApp Files 12H#81R, SEMHEMHERIER, T2
&R R/ PhmY RBIEE, MMESFA GPU BitBE A=, HIAISSIRIESE, £ P8FrE GPU Fi9ER

96% LL_ERY GPU RfEA SCNN #1T@E )14k,

Birs AR

HIERIFE T ML SMEEST Z21FE, BREITNEGRZERTEEZ I MRE:

* BUERIFREEREMFEAE EENTANE,

IR TIRABE T REUBM R A N R EREUE.

c BEBRAGER,

s cEEAMNEMMEENEIESR (Azure) &R,

* FREEIRMREERTERHN AL AEFERIIFEERMIFLEIE (CI/CD) B,
WS APAERERIAIR AUML M RER

EA YT, FA1ENE Azure NetApp Files , Run @ Al 1 Microsoft Azure SN &EBN XL f & gl SSH KM
=

R R FRA
ETNAT E Azure ZREEBITHAMR D BV RATS ZOEERNAFIRRAREZR, TERRT R

ESS 08
AR =P ERNTREE:

* Azure Kubernetes Service (AKS)

* X NVIDIA GPU 89 Azure it+& SKU
* Azure NetApp Files

* IB1T7 Al
* NetApp Trident

I T M R MBI PR E B RBVEEHE ENER" 8857,
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Persistent Persistent ‘Azure NetApp

GPU Nod —> —— 2
@ _\ odes / Volume Claim Volume Files
run: Multiple concurrent
- ai| Pods @ i nod/pod access
. P \ Storage Class(es) /

Data
Scientist(s)

»

oRIFMARSEX
TR T SLEARR S AR AN, EEMABRSZELREFERN AN REREE R ERMSR.

= we

AK ELENRATH M=/ GPU TIET =
B (VM) SKU 2FET = =4 Standard_DS2_v2

VM SKU GPU T ¥ = =4 Standard_NC6s_v3

Azure NetApp Files 4 TB tER

MHEX

TR T KA RS RAAENR A AN, EEEARRSRELEFERNRGAGAIRIER P ERMF.

L/ES hZss EAthE 2
AK — Kubernetes hR7s 1.18.14

BT Al 2 1TRE v2.2.25

iZ1T: Al Orchestration Kubernetes Operator hiRZs 1.0.109
Horovod 0.21.2.

NetApp Trident 20.01.1

=he 3.0.0

@t ll—fEMA Run : TomzUE

ATFANB T WEIEGETF S, LUEER run @ Al orchator KIERITEERMAHBERIZ. HITEITICRE
ﬁE/J&H*E%EEI’J?%%LX&T' FrgsF & EiztTamUEillfE L BYiRiE, RILAfER NetApp SnapshotTM FHRHES
run : Al SSISAEEEEERTERC ML ARZASIZH), DASCIIBUEMRE RIS, EREEE, HAMRRZEHZTIIE
, BRNAEIE, 3|—1¥ﬁ§:=5ﬁ)§$3‘z)\$;ﬁLX&;&?EEEE'HE, ML ik A= E EXEERIEA. NetApp ML
Ar7A3zH] ( Snapshot ) FILUHIRS & NSEIUARRRVERIE, SIFIRERN BSHNERRE. EAEFEN
API 3Z8F, AILURMMMSIETT: Al Faf; BRFJFREBVIGRSHASEHEE, I, ERLTHIREANE

43



WHIIRE, MAEL Kubernetes (K8 ) LizfTHAHBEASRFTIEMAS,

&ia, TERAIRERN AKS FZPNERT GPU BT Rt TERE T 4.

FHAIER TuSimple ¥ESEREE N A HIBY 2/ IV
FEARAIRES, X TuSimple #iESEHIT T DHIVEII, BFIONEE, E455)1HLE3H, Horovod ATF@I
AKS 7 Kubernetes 285 RIZ 1 GPU TR LRIFPITEIE D BRI, RIBEARSEMRGITE, UH

TuSimple #3E AL IE, MIBFENEIRFIETE NetApp Trident #HF D ECRIRA LS L. EFIFR, T2
—NERRE, HERTE THHRERECIZIXAME LFMHESTE.

IR HEMNIRYICEL, BER run @ ai KAFRRDENEE. Run: Al R1FEHIT Horovod FRFRRVEE%
3% [0 ( Message Passing Interface , MPI) 1#2{F, tHF/BRIFEZD GPU TRRILERE, LUEESRIIZR
R AMBFERIGANE, 15, EERILOET Ul CLI Siiilgk, MRtz seindt &,

NetApp Snapshot SERTEIRIINIEH, ARSI LEABBRASNZIEFINRRE, @EILtIhee, ErILUR
ERFfr A 2K HEAN URS BY RS LUK & R I AR X IR R,

AK REMNRE
BIGEMNREE AKS &8, 1BEE "0 AKS &8, AfE, RBUT—RIITRHITIRE:
1 E&FTREE (TRERS (CPU) WREEHE (GPU) Tim) B, iHEEUTH

a. bl standard DS2_v2 K/NHME A agentpool NERLATI A FEAKIAN= TS,

b. I ITET = gpupool HEMA Standard Ncés v3 MK/ EAH GPU HREA=MT R,

Add node pool

Name Node count Node size

3 Standard_DS2_v2

3 Standard_NCés_v

() #EZEs-105%

2. BRESERRfG, B Connect to Cluster , EiEZEIFOIZER AKS &8, EMAHIFIE (Fi24EiH /PC)
T Kubernetes ST L R, 1B1A0) "ZETE" DIRIEZENIZIERAFHITRE,

3. "(EAHIFIE AR E Azure CLI"

4. BMNKimifie) AKS E£8F, BN az login HEINER.

S BTN E<:

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

aks get-credentials --resource-group resourcegroup --name aksclustername
6. 1 Azure B ITREFMALLHRL:
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kubectl get nodes

() MEFEATRIRIRFRREHIET, M AKS £ EEERE EEIIAIE,

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

NAME STATUS ROLES VERSION
aks—agentpool-34613062-vmss@00000 Ready agent vli.18.14
aks—-agentpool-34613062-vmss000001 Ready agent vli.18.14
aks—agentpool-346130862-vmss800002 Ready agent vl.18.14

aks—-gpupool-346130862-vmssB00000 Ready agent vi.18.14
aks—-gpupool-34613062-vmss@00001 Ready agent vli.18.14
aks—-gpupool-34613062-vmss@00002 Ready agent v1l.18.14
verronmartina@verron-mac- ~ % §

73 Azure NetApp Files 8/ZEZ kM
E 9 Azure NetApp Files BIBZZIKkFM, BHRITUT—RIIFTE:

1. SME Azure TP RIS, ERHEIRNEMNNSE, ENEERER, 0AK vnet , SRR, &8
h REIAPIZE B9 7R

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

ashboard

Virtual networks # A
+~ Add 53 Manage view ' J Refresh & Export to CSV 5 Open query 7 Feedback
Subscription == AzureSub01 Resource group == all x Location == all x o7 Add filter
Showing 1 to 5 of 5 records Mo grougir 19 R List v v
Name Ty Resource group TL Location T Subscription T

b aks-ynet-22885919 KL icerg TridemtDemo &astis East LS 2

2. BEFW, ARMINETEEZAHIEE +Subnet o
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B Search revources. seeveces. and docs (G /1

Dashboard  Wisrtual netwoeks > ake-vnet-22865919

. aks-vnet-22885919 | Subnets X

Wirtual pstwork

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

S Divervies

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. NFMIRMEEZFR, HU0 ANF. SN, FAISTE Subnet delegation FRRL Fi%#F Microsoft.NetApp/volumes o 57
EHEREMRNE. RERTE.
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Add subnet

MName *

AMNFsn

Subnet address range ™ O

10.0.0.0/24

[ ] Add IPv6 address space (@

NAT gateway (O

MNone

MNetwork security group

MNane

Route table

Mone

SERVICE ENDPOINTS

10.0.0.0 - 10.0.0.255 (251 + 5 Azure reserved addresses)

Create service endpoint policies to allow traffic to specific azure resources from your virtual netwaork

OVEr Service E'l'ld}JOin'li. Learn maore

Services (0
0 selected A
SUBNET DELEGATION
Delegate subinet to a service &)
| Micrasoft. Metapp/volumes “

Azure NetApp Files D ECAN IEFEERE, H1E Kubernetes MAEXAMERERR ( Persistent Volume

Claim, PVC) . RE¥R, XFMHEHBARIMHM T HEMRNFIFRRSHREN, B Jupyter EICAFER

, TCHRSSERTNEE

RS AP A LLBE 2 A ERTAFRITFiE, Azure NetApp Files FIEE B EIE:

* ERFBEBERIRIR,

* FFFPTE Azure NetApp Files & _ETZfiE K EEEE,
* T—HKBIN M 51T Azure NetApp Files ERI S, FILREXLEERMER

Azure NetApp Files i &

EML%.

E5ERY Azure NetApp Files BNIRE, DAFCIREBHFTARN E#HITECE "HREN]: 1&E Azure NetApp Files HEll
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ENFS &'
B2E, EnLIEE&A Azure NetApp Files Sl NFS EMFZ R, RN ED Trident 82 E, EHRSUIRIEZAI
, TBRFREE:

|

1. "JFAf Azure NetApp Files 1 NetApp FFEIRHE (&id Azure Cloud Shell ) ",
2. "B7f Azure NetApp Files FBIEMK",
B "GEREM" (RIF 4 TB IRERIERER, EEBUATENER) -

7217 AKS E3AMZZH] Azure NetApp Files FEEHARIE W EX R
BTRFR, IREBUTHEE AKS B4 (vNet) 5 Azure NetApp Files vNet B It E XA :
1. 1 Azure TP TREBRVIEZER, FNEIMMLE,

2. 81 vNet AK - vnet-name , AGTEIEEFEEH N Peeids o
3. BF +Add , ARWATRPIRENEE:

FE (EEVAEITETpo

PO B i aps-vnet-name_to_anf

subscriptionld ITRES Z B EX R Azure NetApp Files
vNet

vNet 3 ERCITTI = Azure NetApp Files vNet

() weFraikEsHsNRLLE

4. BEHRINFHEEITERDEEIANLE.
BXFAEE, FHN "B, EEBPREMNETEXRR",
Trident

Trident ;2 NetApp NN AEF B KAEFELEFIN— MR, Trident EfENSMNBECEIZFITHIZ8SENE,
ZIEHIZRA S/ POD 51T, AlmiErsH e BoticEd S,

NetApp Trident 3&:3 I FMIANK A (L EREF M) HIBEMZI Y IBRE, A5 K8 FIREmM. &t

BE, HERIFERMEBUELZMa] IAERIHER K8 , MAFFoFMEMEEHUES. Trident TR LUBTZAE
API ERFHUEEEMAXESEME—E, RtBENFRTHTFIECERNHET S

Z%E Trident
BRE Trident 4, BEMUTTE:

1. "B L Helm"
2. FHIHRESS Trident 21.01.1 BEFERF,
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wget
https://github.com/NetApp/trident/releases/download/v21.01.1/trident-
installer-21.01.1.tar.gz

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

3. BMERENN trident REREF .

cd trident-installer

4. ¥ tridentctl EFFIRAZFHER  $path.’

cp ./tridentctl /usr/local/bin

5. {#F3 Helm 7£ K8s &2 %% Trident :
a. BEREXN helim BF-

cd helm

b. 2% Trident o

helm install trident trident-operator-21.01.1.tgz --namespace trident
--Ccreate-namespace

C. IZERIBER K8s AR E Trident Pod HYIRTS :

kubectl -n trident get pods

d. NRFE Pod WERBRAIEHEIETT, MERLE Trident , &R LIARSHIR1E,
1% & Azure NetApp Files [FinF7E&S
Fi%E Azure NetApp Files [FIRFIEMESE, BMU TS E:

1. HREIE B R

2. 7afg "INEZ{EE" lan-detect-scnan-horovod o

3. 2% trident — config HR.
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cd ./lane-detection-SCNN-horovod/trident-config

4. Bl Azure BRSEN (BRSBENIZ Trident 3015 Azure 3815 AR Azure NetApp Files FIR) o

az ad sp create-for-rbac --name

et VES VS Y AN

"appId": "XXXXX-XXXX-XXXXTXKXXX-XXXXXXXXXXXX",
"displayName": "netapptrident",
"name": "http://netapptrident",
"password": "XXXXXXXXXXXXKKX.XXXXXXXXXXXXXX",

"tenant”": "XXXXXXXX-KXXX-XXXX-XXXX—XXXXXXXXXXX"

5. Bll# Trident backend json Mo
6. FRENEIEXAJIELE, S anf-backend. json XERTRANUTFE,

FE VINI=]

subscriptionld &1 Azure iT1% ID

tenantld 289 Azure FP ID  (E—25 AZ AD sp BY5iLH)
clientld TR AER ID (CRBL—% AZ AD sp B9%itH)
P BHEE (E—% AZ AD sp BY5aIH)

e ST R BARTF AT 75 -
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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. 871 Trident £ trident RST8] LI Azure NetApp Files [5if, A anf-backend.json {ENEE
X, SRR

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

8. BIETFMES:

a. K8 IR ERIERAMIEEFMERN PVC ELES. 15 K8s AU T i eIE—MEHSE
azurenetappfiles , ZFEIRESIH E—F P32 Azure NetApp Files f5if:

kubectl create -f anf-storage-class.yaml

b. FRAUTHLTHEETEIEEFME:

kubectl get sc azurenetappfiles

gt R AT LA 31

PROVISIONER RECLATMPOLICY VOLUMEBINDINGMODE  ALLOWVOLUMEEXPANSION

azurenetappfiles csi.trident.netapp.io Delete Immediate false

£ AKS EEEMREERRAN
NREFHARMLZRERBERRAN, NWILLBIETUTTIRFNREXLEAMN:
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(D AK1.18.14 BEHRLER Snapshot 2.

1. EA LT < %% Snapshot illifthik CRD :

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. {FH GitHub FHILL T X4 %% Snapshot 1EHl28:

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

3. 18E K8s volumesnapshotclass : BIEEMRBZHI, BAHNIT "SIRELE" KIANEIRE. /I Azure
NetApp Files S & IRIBE, FHERTIET NetApp Snapshot Fi ARSI ML A A<#ZHl, create
volumesnapshotclass netapp-csI-snapclass FIGHIZE N default 'volumesnapshotclass *, 0T

Frrizl

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

G N ST LA R 1

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

4. FRAUTHISKNERESELIES Snapshot glZs3E:

kubectl get volumesnapshotclass

b R AT LA o3
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NAME DRIVER DELETIONPOLICY

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

iE{T: AlRE
B run: ai, BEMUTSE:

1. "7 AKS &% run : ai &£

2. %% app.runai.ai , BEHECEFHINE, AEIEEDR N LAN-detection » BIFTE K8s B LOIBE— IR T
i8], HFkH runai-, GFERMERT. EXMERT, CIENEGHRTENRFA runai-lane 1,

New Project

Hasics Basics
Node Affinity o
ject |
Time Limit lane-detection
3| 2

Over-quota for project

" run . ai R ITHRE"

3.
4 EENRIEL, FRUTHISEEERINIRENEINEIT: Al project :

‘runai config project lane-detection’
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T R 2T LU Rl
Project lane-detection has been set as default project

5. NIMHE#RAZIEIRIZ ClusterRole 1 ClusterRoleBinding (531, LANE-detection ) [it, BF
runai-lan-detection namespace FIFRIAARSS MK A BRIE(EUITHABIIAIT volumesnapshot 121E:

a. FARUTHSHIHGRAZTELNE runai-lan-detection BB IFIE:
kubectl get namespaces

Tl Ve S VS Y RN

NAME STATUS
default Active
kube-node-1lease Active
kube-public Active

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

6. {FERLI T <8l ClusterRole netappsnapshot 1 ClusterRoleBinding netappsnapshot™ :

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

THFHE TuSimple #IEE(EN run & ai fRILALIE
THHLIBEITIH TuSimple #IBEMNEE: Al fRILERNEN, HPEEUTHE:

1. ¥ HHEIX Docker Mg, SHEWMREBFEAINE Docker BE (5181, muneer7589/download-
tusimple : 1.0 ) , NZHBRITE

a. YREFER:

b. ZRIMEMEIEE R lan-detect-scnan-horovod .

cd ./lane-detection-SCNN-horovod/data
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C. {8 build image.sh shell BIZsH4& Docker FEEEN AT, FIU, 3§ muneer7589 BN
Docker FFEER R, ZE A LATEER Docker BUGZFRFFRIE (190 download-tusimple M 1.0)

#!/bin/bash

#

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

# Push image

echo "Pushing image: "$IMAGE

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

echo "Finished pushing image: "S$IMAGE

d. BITRIZS LAIE Docker BRI, HER U TanSREEMEIXE Docker 771ifiE

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

2. B35517: AR, LUTE;, 1REX, FRAMIEFHIE Tubple @EHNIEGEEEMEE— pvc 1, Z PVC B
NetApp Trident ZHZSAIEE:

a. EAUTHSRRIEIT: Al fRlk:
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runai submit

-—-name download-tusimple-data

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

b. N TRAMEEURRIGIT: Al fRL:

FEE (EEAEIFE Y
name RV YR TR
-pvc PVC #&z{ /3 [StorageClassName] : size :

ContainerMountPath £ _ERE IR H, EIETE
EARABEBTEES azurenetappfiles B Trident 1R1E
FECE PVC, LLBIKAMEREN 100Gi ,
FEZERR /mnt &

& BRI R Ry 23R EERRY Docker AR

b R R TF LA A

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. FIHBERZHIEIT: Al fRdk,

runai list jobs

Showing jebs for project lane-detection
NAME STATUS AGE  NODE TMAGE TYPE PROJECT USER GPUs Allocated (Requested)
[ Running (Pending) SERVICE URL(S)

download-tusimple-data ContainerCreating 1m  aks-sgentpool-34613062-vmss0@@00s muneer7589/download-tusimple:1.8 Train lane-detection verronmartina @ (@)

1 (@)

d. LRI AE,

runai logs download-tusimple-data -t 10

751150K 20m37s
751200K 20m37s
751250K 20m36s
751300K 20m36s
751350K cevevsrnne 20m36s

751408K 20m36s
751450K 20m36s
751500K 20m36s
7515508K 20m36s
751600K 20m36s

e. FIHESIEM pvc o EF—FTHEAL pvc spLHITIHII,
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kubectl get pvc | grep download-tusimple-data

b R AT AT 31

pvc—download-tusimple-data-@ Bound pve-bbB3b74d-2c17-408ck-ab45-79f3deBd16d5 18861 azurenetappfiles 4m47s

a fErun: aiUl (8% app.run.ai) FEEEL,

NetApp

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

R Horovod #1112 V@B M|
£ Horovod HiTH RV EER NI — N AhEd iR, B, EBRITUTTE:

1. B FHEIX Docker MM, SHEWREFAINE Docker B (Fld], muneer7589/dist-lan-
detection : 3.1 ) , iBBLIHTIE:

a. {JiREFBR,

cd ~

b. #ZZ|IMEBR lan-detect-scnan-horovod.

cd ./lane-detection-SCNN-horovod

C. {824 build image.sh shell fIZAH3& Docker IFEEENNER (FIE0, ¥ muneer7589 BiRAEH
Docker TZEFERIR) o EWEILLIEER Docker MUK ZIRFIMRIE (BI40, dist-lan-detection # 3.1
)
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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.U0

# 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. iIZ{THIZS LAFEE Docker BRIEFHH#EIXE Docker 17(E .

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

2. 123 Run : Al B T HBEIN (MPL)

58

a. FRERIEIT: AlELE—2 B2 PVC (BFTFHEUE) XAFEIHR RW , XERAIFZD
Pod 5T =22 B VEIFIARIE— PVC » BipRER EH ReadWriteMany , ASER
Kubernetes {&MEFHITILIR{E,

b. Bk, BITUT < IRE PVC &R

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. EHEHFIHINEXNER 7 ReadWriteMany (FELA T <SHEEZMBIRAEN)

kubectl patch pv pvc-bb03b74d-2cl17-40c4-a445-79f3de8d1l6d5 -p
'{"spec":{"accessModes": ["ReadWriteMany"]}}"'



d. FERATRPVERIRRET: Al MPIELLHRITAHBIIEIIN (Fk:

runai submit-mpi

-—-name dist-lane-detection-training

--large-shm
—-—-processes=3
—=gou I

--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

-e ENABLE SNAPSHOT="true"

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

FE
name

A& shm

A2

GPU

PVC

El &
EXBERSEPIRENIMETE
use_works.

num_works.

batch_size

M VAL

Val_batch_size

enable_snapshot

(EERIZE:p0
pakizhan-zyl [l 14 SESEUN

EHADE /devishm IREXE—MEHE RAM L
HNHEHEXHRS, ATRAZ CPU TEARIRHRE
BANHZRERGIEHMIEHFEMEE CPU
RAM H,

AHEIVRIIIREN S E

ERLL R I S BCEY GPU/ #28, B=1
GPU I {E#%2 (-processes=3) , S MN#HIZESD
BEE—1 GPU (-GPU 1)

EABkHEL (download-tusimple #%3E) Bl
FHEEZHEIRRRE /mnt WILBEXKAMSE (vpve TE
-tusimple ##E 0 )

BRI (R R 23 AT EERRY Docker BRE

MBEBEIGE N true , NBERAZHIZEIRIE
HIRMMBERF TIEHZNHKE

WERAEA N

NERBEILE N true , MATLLGHITIOE
IOIEHL AR IRA N

NRBESHIKEN true , MATLAI ML ARZAIZHI S
BB 4233 357 FOAE BY IR ER

59



60

FE (EEARIEET:po

PVC_NAME EHHEHQIBIRBA PVC BB R, 1EIRH LR1E
Abeh, RO REIREMST IE)IFER AR
PVC-download-tusimple data-0 HJIREE

G R R TF LA A

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

- FIH BRI R,

runai list jobs

NAME STATUS AGE NODE IMAGE TYPE PROJECT USER GPUs Allocaoted (Requested) PODs
SERVICE URL(S)
download-tusimple-dota Succeeded 1d muneer?589/downlood-tusimple:1.@ Train lone-detection wverrommortina - (@) 9 (8

dist-lane-detection-training Init:@/1 Zm  <multiple> muneer7?589/dist-lane-detection:3.1 Train lone-detection root (3 4 (8

- BRRMEILAE:

runai logs dist-lane-detection-training

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

Running with 3 workers

2021-93-04 17:29:23.158449: I tensorflow/stream_executor/platform/default/dso_loader.cc:48] Successfully opened dynomic library libcudart.se.108.1
POD_NAME=dist-lane-detection-training-worker-8
Cd=-]
shift

Sopt/kube/kubectl cp fopt/kube/hosts dist-lone-detection-training-worker-@:/etc/hosts_of_nodes
POD_NAME=dist-lane-detection-training-worker-2

[d=-]

shift

Sopt/kube/kubectl cp Jopt/kube/hosts dist-lone-detection-troining-worker- tc/hosts_of _nodes
POD_NAME=dist-lane-detection-training-worker-1

. BF Run FREEIIMENL: Al GUI (3 app.runai.ai): run : Al Dashboard , d1 FEFiTR. F— 1 EF

MR T NDHE AKS =M TR D HIEY IR DERI=1 GPU , UREZNIETT: Al fRilk:



NetApp

= Indicators
GPU Nodes Total GPUs Allocated GPUs Acta Prefaces
- Cluster Load
. GPU Uniliradien TGP Marmory Utilzaton
o . i
: GO% \ cz% \
CPU Uulization RAM Lnilization
- —
S =

- Queuring

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

. ZREIIE, ERERIER NetApp Snapshot Bz, FHIEHES run @ ai R SHETE—,

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

1,8]<stdout>:5napshot snap-pvc-download-tusimple-data-8-dist-lane-detection-training-launcher-2021-03-05-16-23-42 created in namespace runal-lane-detection

kubectl get volumesnapshots | grep download-tusimple-data-0
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M NetApp Snapshot BlZsit R EK1E
ZE M NetApp Snapshot BIZIFREIE, BTMUATETE:

BRI EES=E 8

cd ~

2. #ZZIMEBER lan-detect-scnan-horovod o

cd ./lane-detection-SCNN-horovod

3. {824 restore-snaphot-vc.yaml F¥& dataSource name FEXEFHENE M FIEEEIERY Snapshot &l
o BRI UENBERHIRARREIR PVC &R, T RFIFAE restored-tusimples

apiVersion: vl
kind: PersistentVolumeClaim
metadata:

name: restored-tusimple

spec:
storageClassName: azurenetappfiles
dataSource:

name: snap-pvc-download-tusimple-data-@-dist-lane-detection-training-launcher-2021-03-85-16-23-42
kind: VelumeSnapshot
apiGroup: snapshot.storage.k8s.io
accessModes:
- ReadWriteMany
resources:
reguests:
storage: 100Gi

4. ffFH restore-snapshot-vc.yaml SIEFHHE PVC .

kubectl create -f restore-snapshot-pvc.yaml

b R AT LA o3

persistentvolumeclaim/restored-tusimple created

S. INRIEEEANINLERAVEIRHITIEI, NWEMRFFRIFALE; TRIFINELE, RF R ve_name &
BABIREN ve name , WATaRLFIR:
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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"

4 RETF(H

AT ETRBRARNEETYT EBYE, I UUTRMERET TR — GPU =1 GPU., TEEX
TuSimple @& MEIEERNZIIF, FINHHEKT GPU 22, GPU MREFEFAXR, FAEMBESSM=T5aE
e AT HDEIEERHZRFBER, HIBEMNT 75

BERRRA R, BERPAIUM—NNBREEEEM LD GPU NF. HEEREM GPU FERIZMBY, FF B LUBIESHY
ERY BiAERTH TB , HIRRY BEISRE, NMEABMEAHENER FRESE TB EHENMEE, &
TRE#H—SNABIITE, "Azure NetApp Files iRSZ &7

—~ GPU FYRbIERYE] /T 12 /BT 45 9%, =T R EBI=1 GPU RIS IERTEIZYA 4 /BT 30 38,
AXEERIS P ERNERE T RIEZS NS ERIBEMEREM T BIERG,

TEETT 11 GPU 2EMRAEFEFAZE,
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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
in
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

' 98.5% 95.6% n e um m me Ww. Wm We Um me hw  mEW  De e
- U Mamny Kl emen G Sy WPt O
CPU Aflocation CPU Usiration 15
(31.7% 30.8% "Thw  um  um we  we  om  ws  wm  mm  am mm  am o

TEERTHETR GPU FIAXR,

D

v Nodes
GPU Utilization / Node (click on a Node name to filter)
150%
100% e
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

TEERTETRAFEXRN (16 GB) .

64



GPU Memory Size / Node

100 GB
75GB
50 GB

25GB

0omMB
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-gpupool-34613062-vmss00000n == Total

TEERTETNR GPU I (1) .

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-vmss00000k == aks-gpupook34613062-vmss00000I
= aks-gpupool-34613062-vmss00000m == aks-gpupool-34613062-vmss00000n == Tolal

TEERTETSE GPUSE (%) »

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|

TEERT =M TNRLEN=1 GPU — GPU 3ECHIAF.
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!" 2 General / Analytics (51 30212304 1ET600 n S0T1-03-04 232097 -

= Cluster

QU Alecation P Unirstion .

- G Mamery Aflseatien GPU Mamany Laiestion

| B 99.3% 96.9% =TT T U T A
P ABccation CPU Uniaation L
‘ 265% 365% _\-u o nl< w0 @00 =0 o LR 1100 e oo
TEERTEMNRN=1GPURIAR (%)

~ Nodes

GPU Utilization / Node (click on a Node name to filter)

400%
300%
200%
100%

0%
19:00 20:00 21:00 22:00 23:00

== aks-gpupool-34613062-vmss000006 aks-gpupool-34613062-vmss000007
aks-gpupool-34613062-vmss000008

TEERT=MTR0N=1 GPU AEFEMAER (%) o
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GPU Memory Utilization / Node (click on a Node name to filter)
400%
300%
200%
100% b : e | i
0%

19:00 20:00 21:00 22:00 23.00

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

Azure NetApp Files iRSZ %5

T LB R A EEMEERNS — N B EMREILERS R "IRSE" FRENE. ERNINERS
RHNEAFFETIZHE. EHAIRMITERIHE,

S EEHIARS R
EENEHIRSRA, BHRITUTIE:
1. ZENEL, ARPETEFNEHRSERINSE. EFEXH,

NFSv3 10.28.254 4:/norootfor- Standard pool0
NFSv4.1 NAS-735a.docs.lab:/fot PremiUm oo pes
. Resize & ¢

NFSv4.1 NAS-735a.docs.lab:/krt )] ] e s e e okt
Edit V4

NFSv3 10.28.254.4;/moveme( Premium pes
Change pool N

NFSv3 10.28.254.4:/placehold Premium Delete i i

2. FEHCHECOD, ERERESHIINBEM. AT, BEHRE,
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Change pool X

Pools

pool0 A\

pool0
service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

BEIITARS RAIEN

SRS RANEXHFINELABRS, BRINERTAZEA. B7E Azure iTH EBRILTHEE, BRI "
PR IR D BHITIR(E 'S EERRS R "

* SRR LAY Azure ERAA T Er<: CLI . BXEDX Azure NetApp Files BIMA/NIFARER, &R "AZ
netappfiles volume : EIE Azure NetApp Files (ANF) HHIE"

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

-pool-name mypoolname

—--name myvolname

--new-pool-resource-id mynewresourceid

* B RE set- aznetappfilesvolumepool cmdlet FJE LR Azure NetApp Files R, BXERE
AAK/NFD Azure PowerShell Bi#4HE 8., 1EIA18) "# 4 Azure NetApp Files HHIHI"
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Set-AzNetAppFilesVolumePool

—ResourceGroupName "MyRG"

—-AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

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

it

NetApp 5 Run : Al S1ESIE T K ARIRE, BT Azure NetApp Files BYIRIFINAE AR AT {811k Al TEfR
HREM Run : Al &, ZEARSRET — 12558, BFEA2 G BEERNEZIINEIEEEM TEH
MR R AR

B2, FAIMESHRFINI (BEHRELXBHIER) , BREHNEEAHRRAARNEEALANIS.
REGEEEARARWGISZ D GPU &8, MMSEI GPU BENRENBZER, X, MulllfEiZRSKRAIEMET
S BAFAES B,

NetApp $2f#9 Data Fabric A AESBIEUIERIF RN EIE TIRMERBHN =PHEEERE, USRS EHIE, ML
ERITERFERDTN, MMERT X—Hkik. =2, Data Fabric B]ATFRMEE S HESZS MIBRN Al TE

Ao 5N, EXRAILSEHIEINLHE, HERZMRMERMEERITON, JIFIIE, NMfeHEFHEROEER
Pt ICINREARX AT IASEIREHEER AL, EF] URIFARIERE N UEE BRI R 2,

EMNER
ETHRAEXAIXHEFRERSNESER, BEFUT XXM / SiMisL:
* BUELE: TuSimple
"https://github.com/TuSimple/tusimple-benchmark/tree/master/doc/lane_detection"
* REFIMELEN . TEXRARENE
"https://arxiv.org/abs/1712.06080"
* HNREFSIIZIESE: Horovod
"https://horovod.ai/"
* BT Al BSEHHERAL R B17) Al FmiET
"https://docs.run.ai’/lhome/components/"
CIBE1T Al REXY
"https://docs.run.ai/Administrator/Cluster-Setup/cluster-install/#step-3-install-runai"
* EEITHRERFLL: AlCLI

"https://docs.run.ai/Researcher/cli-reference/runai-submit/"
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"https://docs.run.ai/Researcher/cli-reference/runai-submit-mpi/"
* Azure =&IR: Azure NetApp Files
"https://docs.microsoft.com/azure/azure-netapp-files/"
» Azure Kubernetes Service
"https://azure.microsoft.com/services/kubernetes-service/-features"
* Azure VM SKUs
"https://azure.microsoft.com/services/virtual-machines/"
* 3XF GPU SKU 89 Azure VM
"https://docs.microsoft.com/azure/virtual-machines/sizes-gpu"
* NetApp Trident
"https://github.com/NetApp/trident/releases”
* 5 NetApp &3 #FHY Data Fabric
"https://www.netapp.com/data-fabric/what-is-data-fabric/"
* NetApp F=maX1

"https://www.netapp.com/support-and-training/documentation/"

TR-4841 . XBHIBEFHNES T Al I2{ER SR

Rick Huang , David Arnette , NetApp Ychay Ettun , cnvrg.io

HIERIRIFTUB KR ML AN Al YR EERIE KELREGE—RE, N7 —TEBRE ALk EaEF T
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REMRFAEM, MLERZBAEHE, HAFRROHERROSMHREKIERFME, BESKESD, SSEXMRE
HARHLEER, LEHRTRGMEMETELAR, AEREREFHERMESEUERT, GPU FSMEEAI
HERRLESRNAXELE, TREGSEMENTD, MRRETRARTERTET, MEELFRETSI
FRERHARER HPC IIEH, NitREEEI™E,
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Tk, Rk, NMNEIUTTAEEREREE, MR UERESNE, SEZSH Al KERENDE, M1
LAZEDs RSB SR AR A R DR BV ISR R TE, IRASHNTT.
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2, BIEMER. Trident Zx8 & Kubernetes AN AIZRF, BEHIZFTE Kubernetes 85T, &8 Trident
, Kubernetes B (FFAAR, HIERIER, Kubernetes BIERZ) AJLURAM1EBEMIIRE Kubernetes
BEE, BEKAMEEEHSHERZE, FY, t{iTiEnF]A NetApp NS LEIEEIEINEELLSZH NetApp

AR IFIEIIRENE LN, Trident FLGIFIAFHNE MR, HFEESTFEH, BXFMER, Bh

i8] "Trident FIZ4"s

NetApp StorageGRID

NetApp StorageGRID B—mMAFEX NN REFHET G, SEEIRERERFEMTEHIFERBRXLERRK,
P A LER S3 thiliniaiXEfFf#E, StorageGRID B—MiEMY BAS:, EEXIFERKMNERILRZENZ D
TR, MAEEBIf, (48) StorageGRID WERERIKSIZE, AP AILUEZREIERAVARRBNER, UEEIE
FRUh R Z B SEHLIZ R IR ERE NN RER], MMERATZEHEL WAN 158]ZER, StorageGRID TELLA#ER
BEPRET —MHEHME T EXNRFEBER.

NetApp Cloud Volumes ONTAP

NetApp Cloud Volumes ONTAP #UBREIEMH v IR EH B P HIBIRHES], FRIFINE, BEEATURE
HfER AWS , Google = &#1 Microsoft Azure FAE =R, Cloud Volumes ONTAP @—HETF
NetApp ONTAP MG HENZREMIEEERY, TAAFRELENEBAFEHTEXRFBCESIIER
Ko ERIHMAEPEE P ERERNFEEIMY, TUUABEFEM Data Fabric WNE, MR IT RTER
SMNEEEER %,

HFIRETEBBRNEEGEBIIEF, Cloud Volumes ONTAP B LATER Z# A B =R IR BRI IHEER E 20
FeRIERE, UBAEMFIERREHE—, TENAF &R,

"B R BRI E K"
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BEHMIREEXR
ETNE ONTAP Al SR A= ARERK,

B ER

BABHERINATIFENES TERAE, B ONTAP Al Al LUIEEAFESE, BFHETR, BE)IME
IR, MEA GPU BINZRRECE, AT AR ML/DL #E, &% ONTAP Al BIFAE R, iEE 0 "ONTAP
Al uL",

IR A EEEIFER DGX-1 RE#HITIHE, £/ NetApp AFF A800 7FE RS Cisco Nexus 3232C #
TR ERZRIIOUE, TELLIOIEPREARY AFF A800 RIZ#F%3X 10 > DGX-1 &4, FFAZE ML/DL T{Eh
H, TEIERT I+ BFERE)IE ONTAP Al $#HFh,

100GbE- RoCE and NFS
100GbE- NFS only

NVIDIA DGX-1 systems

Cisco Nexus @’ﬁ
3232C
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ERUBRAET BEIAE LR, AL Cloud Volumes ONTAP 5 GPU itBEZRRE—ESHE, HEKIIRER
HIEMEENT, EEFEBERESEALTE LIFAHNENRER.

MEFEXR
TRETRT IARRT FREIEP RS E R RS,

A version
Ubuntu 18.04.4 LTS
NVIDIA DGX ##E& 45 4.4.0
NVIDIA DeepOps 20.02.1
Kubernetes 1.15

=48 3.1.0
cnvrg.io 3.0.0
NetApp ONTAP 9.6P4
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EULARSZRIGIEF, Kubernetes =7 DGX-1 RFE LMEN BT RER, WTAMIREE, WEPEIRIIAY
Kubernetes £, LURMERIAMREERS, #3 ML DL TIEAHTAEEMNER DGX Fifo

"R RS EHNENRIEFAER"

RERTI SREPBMIIEFAES
T & B EIHeR RS RS EMMIELIFAER.

“ET: ONTAP Al ZpE"

ONTAP Al 2=

Z8E ONTAP Al EEL RN EMNLE, tBRMEHEESH. AXEASNBEXEE
ONTAP Al EhtZeaV R &R, EXIFHANEEER, 15S0 "NVA-1121-Deploy © H
NVIDIA #3718 NetApp ONTAP Al",

FELARRSRIIEF, CIRT —MEHEHERT DGX-1 &Y. AG, ZEHASEHIIRER, LUEHIER]
Milllgkininl. XFAMEERZE, NetApp Trident EJ HhIZMERE, LUBREERAEHXIRABAEER
o

"“ET¥: Kubernetes ZfE"

Kubernetes 22

E{EF NVIDIA DeepOps SBEFMACE Kubernetes ££8%, B MEBEBEE THHITUTES

1. 3288 _F Y15 B T & NVIDIA DeepOps "Getting Started TiE" £ NVIDIA DeepOps GitHub 555 F,
2. 1788 FAYiR BRTESEBE R ERE Kubernetes " ( Kubernetes ZFE$5R) " £ NVIDIA DeepOps GitHub I k.

@ E{§ DeepOps Kubernetes ZPEIEE TE, FiE Kubernetes T = T{ET = EATTFIEAERE]
AR,

WRIPBEXM, 1E7E deepops/config/group vars/K8s-cluster.yml =p =t kubectl localhost B91E
BN false , AEEEHPE 2, Copy kubectl binary to Ansible host ST

kubectl localhost fEA true BYHIIT, EMXHT Fetch Ansible 1Rk, ZIERFEEEMBINEER R, X
%gﬁﬁgfﬂﬁﬁﬁﬂﬁjﬁ‘éﬁﬁﬁ%ﬁiﬁ9&)”\5(0 MRESERFEBERMEK, WEHBIRENERIBIETL
TR INSE R

YNZRTER kubectl localhost RIEENN false FERERMINTEM, MMTMFEIRE kubectl TFEHIXH M
Kubernetes T m EFIZIEEBZ TN ErlLUBESBEEZEREE TR EETT which kubectl MEEEHK
kubectl ZHHIXH FiZT R LEBME,

"“E ¥ Cnvrg.io ZFE"

cnvrg.io 2fE
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M Helm ZBZE cnvrg il

fEREMAIEEE, WA, MinikubE SHERIZER (W1AKS, EKS 1 GKE) , Helm EREEBE cnvrg RIEIE
BHE. ERNBUAELET Kubernetes FIRER ( DGX-1) KB LR cnvrg -

AIFE ST
ETTRREZ R, TR B ERBEFHES LU TR0

e Kubectl

e Helm 3.x

* Kubernetes ££8% 1.15 ME SRS
{#H Helm &

1. ETHEHH cnvrg Helm BXR, HETUTHS:

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

2. 7230 cnvrg Z A, EREEBRIMNGD IP it IR EERE cnvrg TR R M. E1EMER Kubernetes 58%

LEEBZE cnvrg , BEIEITA TGRS

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

3. JBT helm install <%, FIBRSHNARHLEBIRETERN L. WIETRTEKE 15 9.

4. helm install SR EIRERERKIA 10 DHAETiE, METME, HEIFEZERN cnvrg B URL SR

AMAELERNEBZR TR, FA helm s EESHERR URL .

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. HFrBEREEAVIRAA running 5% complete BY, BERINERE cnvrg o ENEMTF AT RAEEH
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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

iR ResNet50 F1 Chest X ST IESERIIT B AR ELIFI

cnvrg.io Al #2ERAEBETE Kubernetes IREH, FHEBEZETEH NVIDIA DGX RF1R 21587 NetApp ONTAP Al
e b, ATHEITIONE, FHAVERT NIH Chest X ray #iEEE, ZIIBEEESKLEREMINFIBIN x ST4E %,
XL KA PNG . XEEEIRER NIH GRS, BHEIIREY "NIH FEILSR" BHIMERT—1 250
GB 3B, HPESE 627, 615 MNEKR, 2R 15 MBI,

$EEE L1ER cnvrg &, H1E NetApp AFF A800 7ZfE R LRI NFS SHAHITEF.
RETERR
f&Bh cnvrg ZRMFNTTHUETTRIThEE, TRRMA IT LW ASRAILUSARERITERRERE— T a. ER01R

B, BMERTHTREFI TIEAHMEIZRERESEE cnvrg . MNRFEEHHEMERE, 15ER GUI,
SN RS EEFR.

Resources

@) default cluster A xubemees Cue 9 Compute Templates ([ETTE
= DGX-1 AnOnFremiss Machine 1 Compute Templates m
~  DGX-2 1 Compute Templates  [[EENE
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InEEE

EREIE LR envrg &, ERILUER GUI 8 cnvrg CLI . MFAREEIESE, NetApp ZiNfER CLI, AR
ER—HBA, Y EAIENIR, FJUMEREXH,

B HEHIE, BRRUTSE:

1. F# "cnvrg ST RE"

2. 2fn3 x-ray BFo

3. {8 cnvrg data init 3R FAPREIES,
4

- fH cnvrg data sync MY ERNFAERA LEDIPREGER, BEIELZRPRETREFFE (
StorageGRID , S3 HfMM) &, ERILER GUI #1THIN. TEIERT — 1M EMNEAM X STLEF4ELRE
% PNG 1. Itt5h, cnvrg S3TEIRFITHRAIE S, UEEHERNEMAERERR LS B2 SRR AS

x-ray / Fibrosis /00000232 _000.png

o OmerLiberman: (2020-03-11 13:45:32 +0200)

00000232_000.png

1

Cach #iE

AT INRINZRIE EH 8 N MBS LI T & 60 A2, EHIERY) LEEIPREUEANREFMHEZ
&, BAMERT HIEEFIEE.
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5, PILAE X EHRHETT

= BohiBRER.

EREEFIHIENE ML B8

= X-RAY

1 Query..

Query Language Docs

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

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

x-rayf

File Name

O Atelectasis

D cardiomegaly

[ Consalidation

[CIEdema

O Effusion

[ Emphysema

IFibrosis

i Hernia

Dinfiltration

EiMass

[ No Finding

I Nodule

I Pleural_Thickening

CIPneumonia

New Oirectory

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 months ago
about 2 months ago

about 2 months ago

about 2 months ago

about 2 months ago

about 2 months ago

Newi File C Revert  View Commit

(=)

BRBTEER, cnvrg BMZREXNRFME FHESERZFHIERE, FRELEFE] ONTAPNFS £ L, 5T

BIEStEill, HbSh, MRLIBELRARER (BIINATFERIIZZIRE) , Wenvrg

8B cnvrg 7, ERILURMMERE R ML B8, MIFERIE, TR TEMAZEEMN ML B, HeEE GUl Ff
EelE, —NRPIENMEGE R LUERRRER Docker MUSTEAREINITREZIR LB

Ly ML &

==

=17,

M BT LARE

EENSEES
V=

=

83



FFOW 14 versian 23 P ] @ 7 o

B Ttk

m n

=

MEFEA X SR REHIE
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R4y mods Image Classification with ResNet50 viuee . » 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
atasets In each data task, you may select

19 data commit, data query, mounting
options and more.
A-ray

x-ray-sample

=) cnvrg. o
© . Datasets

WEFEA X S REIIZRMEE. ResNet50

> BRI LURINFRB AR AN BE XS, £ cnvrg B, ERMT Al E, XZ2— I rAIEEERN
MLAMES. A EFR, BFZX, Hf, SERUNEMERG AR TER ML BIREF SR, ELRA
&, Bl kR T DY ResNet50 3R, KA VERMZEIASEL, 140 batch_size : 128 , epodchs : 10

HEE

Fo AILUE Al EXHEPEEXLESR, UTEREBEETR TR X SHIEEEREE ResNet50 RYFTR.

Mew Task
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A3y Mool Image Classification with ResNet50 e . B B © % & newlas »
Run

Research

79 ResNet50 E X itEEIR

cnvrg RSN E AR A GERA LUERRREB Docker YETERBMIITELFI_ EinfT. ERINTMIRES, Fill
75 E{FEMA NetApp ONTAP Al Z2#97E NVIDIA DGX &4 LiEfTl4RE . ETFEF, FHIBERET GPU Real ,
XERNNEBERAITERRFAE. HIDECIE T —MERPATIFHIERE T ZMEWR. X, WMRTEDE
GPU-Real ZiR (fl0, MREMEIGERNZEREEFERZER) , WALIBERNzRESERREHAENER
Ak, UTRBHE ST NEIEER GPU Real fE/9 ResNet50 BB T =,
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X-ray-model

T+ resnet50b

Compute

1gpu-real = |
gpuxl - p2.xlarge
gpuxxl - p3.2xlarge
netapp ¢

s gpu-real

4gpu

cnvrg. io
Compute

Advanced

1 GPU 4 CPU 16 GB

Image Classification with ResNet50 vuonie -

default_cluster

<> New Task

. resnet50b

Task is a component that runs a
single script. They can run as a
single task ina flow or as part of 2
pipeline of tasks in a flow.

Each task can have multiple
parameters defined (key - value
paired), and crwrg will calculate all
the different permutations and will
run them In paralel.

Configurable Parameters:

output_ model

PRERFN MR 1T 45 R

WITRER, cnvrg FRRRENSIT5I%E,

=N =

=F/AN1E

BR (GPURABERE) , B4, BE, BE,

P
T

AL

RE = BEhCRHA R ERN. BS, 517,
Bo=BohRE, WATRTRESEEFIT.

O

RIRfER
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Crarmicisl X-ray train (ResNet50) | oo |

My & All Flow Expesimeis
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I, 43922 Mk Diusragioe: Tim image: tensofiow 2100 -py3 End Comma afiftddie
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Clamae i ( ) 1 wnsarfiow Jocnl werklon: 200

i B
“Atwioctanrs”, “Edema®, *
“Toudh Bar
Pid pog
“Nodide”. "Emiptrysema]

G b B pdsir e sofimas ¥ v el

. width; §
w3 m! 03
it i iy LT A T
loss =
n

- L -,

&

¥

= o

———,— .
S e
——

Compare Experiments

loss =
o
] 1 : ] ' . 7 ! i
# Experiment 55 -+ Experiment 58 & Eaperiment 60 -+ Experiment 61 - Experiment 57
val_loss =

ETR B
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#hie

NetApp #1 cnvrg.io GIF AR P IRHE T — N eBrSIEEEREM AL S, BT ML DL 3%

F’%. ONTAP Al __Ujﬁﬂfﬂiﬂ’f_#ﬁﬁ%ﬁ ETEMIESE, M cnvrg.io BRI E1LER
ERZETERHIEs R BRI BE,

"% Bus

sy

* NetApp X AEHTFZIT Mike Oglesby
* NetApp B AE L Santosh Rao

"% MNELERENEE"

MR EHREMER
ETHRBEXREAXHEPIRMEENESER, BEUUTHE:
* cnvrg-io  ( "https:/cnvrg.io”)
° cnvrg 1z (%28 ML £ &)
https://cnvrg.io/platform/core
° Cnvrg X14

"https://app.cnvrg.io/docs"

* NVIDIA DGX-1 fR£328:
° NVIDIA DGX-1 fRs%28

https://www.nvidia.com/en-us/data-center/dgx-1/
° NVIDIA Tesla V100 Tensor #%:it» GPU
https://www.nvidia.com/en-us/data-center/tesla-v100/
° NVIDIAGPU Cloud (NGC)
https://www.nvidia.com/en-us/gpu-cloud/

* NetApp AFF &%::
° AFF F= @&
https://www.netapp.com/us/media/d-3582.pdf
° J&FF AFF BY NetApp FlashAdvantage

https://www.netapp.com/us/media/ds-3733.pdf
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> ONTAP 9.x 314

http://mysupport.netapp.com/documentation/productlibrary/index.html?productlD=62286

° NetApp FlexGroup ARk &

https://www.netapp.com/us/media/tr-4557.pdf

* BT B2EH NetApp FFATFHE:

o NetApp Trident

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

* NetApp BifEI4ER

° NetApp BifE4RIT AR

http://support.netapp.com/matrix

* ONTAP Al [R4£&:

° Cisco Nexus 3232C 334/l

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

° Mellanox Spectrum 2000 F %35 #a#],

http://www.mellanox.com/page/products_dyn?product_family=251&mtag=sn2000

* ML {BZ2fM T A:

90

o DALI
https://github.com/NVIDIA/DALI

° TensorFlow : &M TFIE AR 2ZF SJIHELR
https://www.tensorflow.org/

° Horovod : Uber #J TensorFlow FFR f TR EF SIHESR
https://eng.uber.com/horovod/

© ERBEITRESRSHEA GPU
https://devblogs.nvidia.com/gpu-containers-runtime/

> Docker
https://docs.docker.com

> Kubernetes

https://kubernetes.io/docs/home/


http://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286
https://www.netapp.com/us/media/tr-4557.pdf
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
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https://www.cisco.com/c/en/us/products/switches/nexus-3232c-switch/index.html
http://www.mellanox.com/page/products_dyn?product_family=251&mtag=sn2000
https://github.com/NVIDIA/DALI
https://www.tensorflow.org/
https://eng.uber.com/horovod/
https://devblogs.nvidia.com/gpu-containers-runtime/
https://docs.docker.com
https://kubernetes.io/docs/home/

o NVIDIA DeepOps
https://github.com/NVIDIA/deepops

> Kubeflow
http://www.kubeflow.org/

° Jupyter ZEig A EBXARSS 28
http://www.jupyter.org/

* PESEMEENIR
° NIH Chest X 51£&3UBE

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

o EBRIR, XX, PR, MESR, ER5AHE - B&E, Ronald Summers , ChestX-ray8 : (EPRZk
9 X St EERENE RIS E Rty EE) , IEEE CVPR, $%5013462-3471, 2017TR-
4841-0620

15 N\ T sEEIE—X FIEX4E ThinkSystem HY NetApp —f# /R
B =Kt

TR-4886 : (B0 AT EREHIE—KAEL4E ThinkSystem Y NetApp —fR RS E1&1TH)

NetApp ‘A &) Sathish Thyagarajan , BXA8/AF] Mirosav Hodak

mE

SRBWHEARS (ADAS) , 17l 4.0, FHEEWHAYIEXMN (loT) FZMINMNBAHISEEREITFENIE
IRTFMBHEEIER. AXENAT — Mt BNEELZN, BTFEDLSIFET R NetApp FiEiTHI2sFEXAE
ThinkSystem fRSZ2ZZPEET GPU A TERE (Al) #HIE, ASTIRME T 1T ARAE MLPerf #EIBEOE IR AY
YHRELIE, BT IHEHECE NVIDIA T4 GPU iSRS 28 LIS FHIRESS, IR, HRMZRHEIRER
HMEERITTIEE, HETAERFEMNEEMBZFHEALNEHMEGSIELE, IZ MISRSSBNEIRENIER
BUEIRIRMH T —

k)

VRS M IE RN S ERBERE. N7 MNEREERSMEBRMSERRERANE, BWIEEIHZE
ST BRSERE4RIBRARE. Eit, FEHEROLIMILSHITIHTEERSZINEIL B REREZ, Al
HIEEX—BENMNRARZ — BEMRSFATUAXE T ERHRMEBRITERES, LHEEERMEEN
, BEERNEEESZREER, THEEZRS[IFFER, EAEF, RITENBNEELSIFEREHEL
EEERG, UREZAFNATEAZEMEENER TN A BT ERETFRLE.

AXHENB T 0% Al HEENSE LR, ERZNEKR ThinkSystem W5ARS 285 —1 NetApp FERFIEES
, BIET 1B THENEENBAL R, KNemsENSHET THLMREERM—EL&iEm, W, £1
TEELRESMREIMTULERSE, TEXFTHHEER (POS) RAXA TR BHNBRERFHAKLS
EHTEHES (FSD) R4,

BN EAT M HEEEE ThinkSystem SE350 14ARZ 28 M NI Ik NetApp AFF #1 EF RFFERFARNVITE
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https://github.com/NVIDIA/deepops
http://www.kubeflow.org/
http://www.jupyter.org/
https://nihcc.app.box.com/v/ChestXray-NIHCC

MFERCERINAMIGIE, XESERWAN Al BERUESHEZFTFEMEIRRGR, RERET NetApp
ONTAP #01 NetApp SANtricity #iE BN RIESEIBIERS , EREIERP, TEAY RIEUKRTEES
R fiE.
BIRRA

AHEE R LA T RZAR:

* REEBESR Al Fmiaylk S EER BRI,
T HIERY R, BOBRTRIM, ATER/MEFS (AI/HRFS], ML) HRARMATEERSLFLA

Dlo

* ITRATFAR AUML #REEH N FRFE R RIARR 5 =R B L 32 F I,
* BUERIF R Al TRRIMEEIHIBEBREFS) (DL) f ML ERRNEXA Z.
C DR BEBNDSRSBEIER, ARBENSIBLSHPER,
BRI
ILE£48 ThinkSystem ARS323%0 NetApp ONTAP Bf NetApp SANTtricity ZZfiEfBRAEEEF A GPU 514 CPU

RIAMIREE DA B AR EIRE AV Al #IE, IHIIEET— 1R EETRS M RELIEEIE, ZEMER—
FHZ P58 NetApp AFF =R K B iERVEXAE SR350 14 ARS 28, LT BT

oo g1 4T

10Gb
Ethernet switch
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EF280

TEFRZEREHTRE R T IRAPIH ENEETENAR. BAEMNS, ERRUTRSA!

* DETEIRENMREN, FRFFRIEIBERERITIEE,
* —MABATEMARNAZEEHETE:

© NHEEEAAMPI TR RN EMIRRE— PR E, HERSH[AIUERILREME, HEMLEH
ERHERE, MEFFHERIR4M,

° HEAMEEEFRE S,

° WIASARSSIIZWAVI A LIRS 1T, UHEBFEDH. Fli, MROSeEERIEEN, WEET
RRBBENERBIR,
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a6 i)

BRIt E RS NetApp AFF FiE R4
NERENREBRGH, FTREBFNMARITHIE.  HEFME, BTERASKSENEEREMEUE, UH
BiE71.

NetApp FIEXIBER A EZABUTEEME:

* GPU MR T &+ ERE
* MEMHZFEREIFNEEN S NASARS 2.
* SRARIIERIFIEE, FIARRMESBNR (RPO) MMENEEBM (RTO) HNEXR, MAZEREM

o

* FJF NetApp Snapshot BIAM e MAEBIEERE, LEHARIIER.

SOfeIfE AR Ik 2R A

AR INEAEIRITERE. B2, RERNHARLERFRFIBAMF, FlnEsas, TIFAHEHIERE
BLUNSASZREBEFONRERY , RACl@NETHEBTEN. LAEZMERE,

ERREIELT, Kubernetes REREIREER— TN AEHIEER, T2 LHfhkA ( Canonical ) ZiEHE T ZER
BEhRZA (Red Hat) 3JZ3FILIHAEE, o "NetApp Al =% F 5" EA NetApp Trident FIFARMNEY AEIERIFER
MR TRMRHERNE B, $IEEEIEE, EOMTHE, LUES NetApp FEEM. Kubeflow 2E&EHT

Kubernetes B9 ML T B, AJ7E TensorFlow Serving 5 NVIDIA Triton #I2ARS288F SN A LIRMHENIMNY Al

Ihae AR 3 B S hRASIEHIF KFServing B9321F. B—MEIZE NVIDIAEGX &, BriRftTIERHEREUR
FE3F GPU B9 Al #IERRBRMIAR, B, XEENMAREEERSNB AN WFIRAERNESE, FHEH

AREEBEFE = MU REHENE (I1SV) ERBIHED.

R =X

Al BN ENEER B B EFRBELERNER TUSRETE, LIEMNITHE, AXEPEEN
BHBSHERMNKRSZ, ETER/LTRENTRE:

AE BmBESE

HANNSHEERMITESESE (AV) FHESRBERMERS (ADAS) F. TABIAERH Al &4
ARRAIEFR B RGHAEREBIARELRIE, TRERNRIINKL 2R EXNRMALZ B H TR
BB K AT RER R E LML, FILREBRAIREERIAERLBHIEEXRER, AXMERT, —THZ1ME%5
HEIRSFBLIERBREN, TiX, LIDAR MEMERXSENRN, MAZFENREFHEREHFERBER
ZRHVHRIN TR,

ErxfE: SEnE

Al ST ENRARINZ —E, TREBEXKEFEMESRFIELRT] (ICU) PigRIgMtREENFEaE
o % Insulin 3, MR, MEED, ORIBEURRINENASILETHNEIEFTER 2EE, 1L
BRI X EEHRHRITIRGE, EESEmBTER A B IR,

l}l-

A
IR
=

. TWERRAR
DETBRILA AL ML IRHS, BHIEERMEREKNEFEIIARE. THRERFEIGEMAN, Fla

pli


https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html
https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html
https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html
https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html
https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html
https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html
https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html
https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html
https://docs.netapp.com/us-en/netapp-solutions/ai/aicp_introduction.html

* BRWIEAIAE, BYREWYE EERISI IR P H R hREE = E,.
c FRRE, ERFRE, RFID FEMHENAERRTBHIALRERENECHEER @

b4k, 8MASIRSHREMBIVESNEHITHE, MAZEERENFTIE—NMFREY o

ERRS . EERFNARTEMPILEENE

RITHRAERER Al MG EREFHANITE NMEMAVIRITERTL, FBKRHEESRTMATEEHEENRZER
EREUWAEMUAIUENEARINAS, BRI BT MNESTBRNEGEDNEEES, LRFINALZ 2
BYFTARNR. EXMERT, ST ERSSMAZEEARERIRENEESFNREN, UFEBRITHE
F3 Al AR R SR AN A IR ER AR

fh&dk: 174k 4.0

BRI ES (T 4.0) BEAR, REHILT Smart Factory # 3D fTENFHHER ., NEHEES
HURSKR, AMEAZEZINEE (M2M) BIEMNYENESME—IE, FJiRaB8stiEE, THEALTFTH. HliEdl
BEBEENNL, EI1A hEEEKBEENBEALES:, Al FJSLIBCERME, EEITENMREME M Al Ih8E

,» AILUSREL B ahEiR(E. ERIUBRIITRERFISRH T ARIZ I SURERIESS, UEBRMOT I ZEiER
Fhc ERIMEL, MMEBIRLIET AEPIER I1ISO REMFREEENE, ItA, BMNMTEOSMRSSHEERE

B —ALRREE, ATikiEhhEdE, EMHEERESRESEHXIIHZEFME,

IS B, BRREMMSMLL

BETWERTENMEMATESERARLER S, XERGABUNZIREEFERERER, HiRFSED
BREN ST, FEREHE—INE, EER, ERALTANEGRN ARERRZIERRENEKIE, U
&, RERSHMHBAIEREIEM. 3 Al AT RELIEK, XERATTUSHHICE BIEEMIAM 2
ToiE, EHRITEHEERER, HERENKINEES,

ttsh, BESMES— MY ERBLE, FH8 A ML EEZFNEEEREEN, Wl 56 MigE, UK

B iigEZmAN S (MIMG) BEREIRE, TR&BELFERT MIMO EHRIEMNERE, BXR
THRENINVBE IR ZS, TEERITIG M EEPER ML B S "MIMO RERIED " Al TR S MUER T TLLE,
ERTREBINEIZER (MNO) BIREFEMZAS, Al BN ERRSERIEER MNO B/ REEHEIEK
BHRONEIEE, B TCO , MUANKEZEHIREREHAFPIVEAEMRE.

"R EAELR"

AR

“t_B_:': I"Eﬁ}/l\o "

NetApp AFF &%

—MHY NetApp AFF T RAZIFENSHTT Al HIBEE, BT MAnEE, ST EYE, =&l —
%B’J%&?E%ﬁfﬁ%ﬁﬂé&ﬁﬁ%%ﬁ?o NetApp AFF RAE RINFILIT, IR, BIEMRIPILS XBEIEK

* NI'J4& NetApp AFF TZiERFAETF FAS2750 BEHF] SSD IAEFEN TR
* HA ECE PRI MTHI2s
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NetApp NIJ4k AFF C190 FHE RS2 35 LA T IhAE:

* RAUREHEREN 24 4 960 GB SSD
* RMEIRENERE |

° LIKM (10GbE) : 44 10GBASE-T (RJ-45) %0

° %i— (16 Gb FC 2 10GbE ) : 4 PMHE—BimEktes 2 (UTA2) w0
* RABHMBEN 50.5TB

@ 3T NAS TIEfa#E, — P AT AFF C190 RS IFESIEINELEH 4.4 GBps , ERA
1 EM R FEHNEFBIIRENEILZ7 230 K IOPS .

NetApp AFF A220

NetApp FiRM T HMNITREERS, TARMESERETSHEEEMTTY B, T NAS TEf#, —
NNITJR AFF A220 Bt

* FIEEY B £ 6.2 GBps

* FEERAEE 1 ERHIER T T/ EUREAIREXEY, BISLI 375000 IOPS

* RAUREHESEN S 144 1~ 960 GB , 3.8 TB 3¢ 7.6 TB SSD

* AFF A220 IJ{ 8%l 1 PB L EMERAE

NetApp AFF A250
* RABEMBEN3BPB, RAEAYT EBA 2-24 MR (121 HAXY)
* 5 AFF A220 #8LL, %aEIRRE= 45%
* 440, 000 % IOPS BE#lIZEY @1 =4
* BT R38 NetApp ONTAP hizZs ONTAP 9.8 ##
* MR 25 Gb LAAMISEIT HA MI&ERF B %
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NetApp E %% EF &4t

EF RIIZ—HNIRMPIREINTE SAN FHEMES), BIE@T NetApp SANtricity ZXAFIIREIEIPLERE, HEEE)

EERMMPRENE XERGIRMA SAS F1 NVMe NFEFME, HAEIRMEFLBIERS IOPS , 100 i3
M ULT BN B (8] LUK =i 44 GBps B3, EEBARES IIERHUK Al #HEMNSEEITE (HPC) FE

REr 2N A2 B8 2 ik,

TEIERT NetApp EF280 1ZE R %5k,

NetApp EF280

* %#% 32 Gb/16 Gb FC , 25 Gb/10 Gb iSCSI #1 12 Gb SAS

* RABUBEN 96 MKEn2E, SBEHN 1.5PB

* 10 Gbps &tE (IFFIEER)

* 30 A% IOPS  (F&E#i5EY)

* NetApp EF280 2 NetApp F= A& PR ARIENLINEZES] (AFA)

NetApp EF300

* 24 > NVMe SSD IRX5hes, SAEH 367 TB
BRI, BRAREN 240 N NL-SASHDD , 96 4 SAS SSD S EMAES
* 100 GB NVMe/IB, NVMe/RoCE , iSE/IB #1 SRP/IB

° 32 GB NVMe/FC , FCP
- 25 GB iSCSI

* 20 Gbps  (lRFEEY)
* 670K IOPS (B&E#1iZER)

@ BEXIFEMER, 12 "NetApp EF &5 NetApp EF &5I2N7E[E5 EF600 , F300, EF570
#0 EF280 F=5aiAg",

NetApp ONTAP 9.

ONTAP 9.8.1 2 NetApp BRI —AFMEEERM, AFEBEIATSEMAMHEMEREFH SRR ZmELE
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il fEBNTTI SRR BUREETRE, TR T4k, ONTAP #A] LUEE—A T AREEMERIFAE.
BRI AR SR B RS ohEIFENEMAMUE: 8%, %OEm. ONTAP 9.8.1 IRt TiFZIheE, AIfEifbEkiEeE
B, MRMEIPXESE, HERSaREFSEI T —REMZAINEE,

BRI

SEEEWNTFEW ITZEEXER, UEREINRRATNARZEFNHIES. ONTAP EB LTI, ISk
BREHERREEENE:

* * KRR BRNESHERR. * BURERFIRDFERFIRENTIE, EEHERNIRAIEERS
BUARE, WERYRBMBEFMESM, HANEE.

B, ReMBEENRSHE (AQoS) . *MRIERSHRE (QoS) EHETFESEHAENIFRRER
FrR BN 2RI REK T

* * NetApp FabricPool , * LLIHEERIIG R EUEB oD BRI ABMIB =F#EET, B Amazon Web
Services (AWS) , Azure 1 NetApp StorageGRID Storage & RA5%, Hx FabricPool Hi¥E 8, 15
=0l "TR-4598",

IR RIFERIE
ONTAP 9 FJ{R (SR REFNEIERIF, FHBEIUUTH Y RXLEINEE

* * EREMRIER. * ONTAP ARt RAIGEEHIFMLE, HRAJRERRIEER.

* * BEERIF. * ONTAP RRIENEHIERIFTIEE, HEMETaZE#TREAEE,

* *NetApp HIMZ (NVE) . * ONTAP #REREERINE, HFFREMINEEREER,
** ZHEPMZERSMHEIE, * ONTAP RGBSR ML HZEMIENE IR,

Future-Proof EHtiZ2#4
ONTAP 9 EBLUTINRE, AL NI ZWIE ZIWSH
* * BEYT BNEFENEIT. * ONTAP XiFmIEGIEHISMERYT BEFMTHRHANEE, BRI UALE
NVMe # 32 Gb FC FR#EA, MERHITHRA = BHVEIETE K P,

* miEl%. * ONTAP BEiEm: ZWEMESIENRG, EMELAEPERREENXHEME (ONTAP
Select) FI=EALA] ( NetApp Cloud Volumes Service ) o

* * GERKNAEFSEM. * ONTAP EAXFMA R IWENAZFNEREMEE, AT —RTFaMAERF
(BlInBmhBIRE, SEaepmhMITI 4.0) REEIVRHIERS,

NetApp SANTtricity

NetApp SANtricity S/ E R5BSINEMN EF RYISAERETIREITIL A HMEEE, TR MMEREE. AE
STHEAHNERER (BIFFES T, WSEUREHNME) LI E RIBRENEMN EF RYISANERTIH
E'i%"l‘iﬁ'é*ﬂ%‘]ﬁ@ o f&Bh SANtricity , BIATEFHEFRFEBENUASHREINTREERE, 4P, FEY BRMNEME

o SANtricity l_kefﬁﬁﬂﬁ’]?ﬁgﬁ?)ﬁ FEhls EirrlhklIEtc%I’_iE Fﬁﬁﬁ‘é‘?l}]'ﬁﬁiﬁjﬂﬁﬁ%?ﬁﬁﬁ BIMLEL
System Manager RE#FTIAE, BETHREZER, 180 "NetApp E 251 SANtricity 2047~ "

PEREMLIL

I MEREMILEY SANtricity 2RI AIEEIPRE IR, e ENENNAREFRMERS IOPS , BEHE
*DfEELJEE’J;&?Eo e IOPS , RIEENARFNETE, satENARERFEEE.
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RAREHIE K IEH iz TATE]

TEFERIFEARIER TR EIRES. AT /0 WER TEREE, IITHIPSY BREEME B
IheE, BANECE, S&IAcHMEISEEM ( Dynamic Disk Pool , DPP) IZAZELIELRENATIFEML,

BRERAE

SANTtricity 2R{4 i@ 5 TERRINE System Manager RER M EBNHIERIP, TRhRENIANER 2. &
WEEERES. REXNAA E RIEEARHTSRABMENREN. FHIFEGERER NetApp E RFIFR
9. FAETF Web NEEREE L T ENEETIER.

NetApp Trident

"Trident" NetApp & F Docker #l Kubernetes RIS EMERIEAFER, AEMAKAMFENCIE, SEM
R, Trident 2 Kubernetes RN FATERF, EIETE Kubernetes E£E¥Hin T, &Bh Trident , EFPRILUE DL
ResMETLEEPE R NetApp FiE L, HA Al BEEBERM W RIAL, Kubernetes AP (B30 ML FEZ AR
E%ﬂ&*ﬂ?%) BJLleE, EEMBshRERHATE, MMFE2FIF NetApp B ARREA NetApp SR EIE
A—Eiiljjﬁbo

NetApp Cloud Sync

"Cloud Sync" —I1 NetApp RS, AFRELZ2MBEPHIE. LILLEFTEERE NFS IEZE SMB XHHE
» NetApp StorageGRID , NetApp ONTAP S3, NetApp Cloud Volumes Service , Azure NetApp Files ,
Amazon Simple Storage Service (Amazon S3) , Amazon Elastic File System (Amazon EFS) , Azure
Blob , Google Cloud Storage Z[E[ff5iX¥, TE IBM =3 &R 7EfE, Cloud Sync AJLUE X HIRERZ 2SN
NEFENUE, FEERTHRGE, BIREREN B T2/, Cloud Sync SIRIEETE X A1t XL ED
iR, HXBohEE, MMEAREMER D EHIES S EEERBYEINE, Cloud Sync B—fARHEIARSS (
SaaS) I H, i&EMFERARERESE, M Cloud Sync il & BRI R EIERIERIT. ERILIE AWS , Azure
, Google =ZFEAHAEBEFZE Cloud Sync #IEHIE,

B£48 ThinkSystem fR53588

EX8 ThinkSystem BR3528R A EUFAVEENE, MRS, FIRREF SRlEIGEIPREL, FRM—MPEREAHAY
TRIRIIZ T T AR A RKATH AR XRS5 28 F) BRI RAERITUATER AR UK ER L EIFRAK, 7
x86 AR5 EaIE R AR A%,

EZREEXAE ThinkSystem RSN T EM B EIE:

* BEAY BIERKILIT, AIBISEEMYT R

* ATALSRSTRYSENE, AT BUNTRIRR A S BRI RISMEATLAT (]

* RFBRFEAFLIMERBGER, FREYMDNRE LK B RERI S SR EE
£ Al $iE, BOBIETEREYISSAIITR A ARl T2 ML A Al WIBEHBER T IEAH. BEZFAILE
BXA8 Al BUIFTRIOIRRAIFEEE Al 2@, MRS THEBERMNNE AT RSN ERRE, XHE

E NRONGETUAZFIRBBRLEALATFENHSWIE, XETEEESME, AHA ERAFHITNR

EX48 ThinkSystem SE350 4RSS 25
WBEIASITE, AUER oT I§&PHNEIELXEIHIEFR OHE Z BIERMLZLSN Hi# T, WTEFR, BX

A8 ThinkSystem SE350 & Ak B IASEFERVIRFEKRMIRIT, RAZRNNERIFEMEING, ERXERE
M, EEY, ReUNnES S8,
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https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html

SE350 A Intel Xeon D &3228, BJLAREMSFIAL Al TIRAERIMNE, THNTEIEFROLINSMIFER
RS 2R AR B RIBEE T

Sy

| I

Human Control Generate Data Collect Pre-process Store Data Deep
Visualization Interact with Automate Analyze Analytics Automate
physical world Forward Control
MLPerf

MLPerf @R FiT(H Al HRERITI SR EEN ., ©RENE A BFZA5HE, SFEE&SE, MR, EF
TEHEMEMESAIE (NLP) o FUIOIER, BHIVMERTHEIE v0.7 TEHE, XEULWRIESEMET MLPerf #IE
HERFTIER. o "MLPerf #IE v0.7" EHSENMERTFEIER OMIOSARKIMEE:

* Transformers (Bert) 1B * WARILEERTELITRE, AIEA squad F3EE[LEIZ -,

P REFEIENER (DLRM) 22— MERAENEL, S38)lafitaEt®E (CTR) o

* * 3D U-Net.* 3D U-Net ZR151%EZid B X2 ER (Bras ) #UIBERVEEI,

* *RNN-T* £ EMHHEMEERSE (RNNP-T) 2—MEIBESIRAI (Automatic Speech Recognition ,
ASR) 1RE, ZIRBILZIIERSY LibriSpeech BY)lIZR, MLPerf #IZERMARBEEAF 5%, HEFKTF Apache
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WAIE. MLPerf #2AH—1 Edge 737, AIXFFLATIER:

o ¥ E_iﬁo

FIRFHIC R ESE, LERRFIREFABEMINA 90 B3 UIER,

** B
EEIM,

HeE,

* Bl

Wi A W ELIEFR BT AR R RIEE),

BB LM T AP FERAARSES SE350 5 T4 Y MLPerf #2189, BXER, 58I
"https://mlperf.org/inference-results-0-7/" TE55 B #0.7-145 B " 1A%, HEFASK " —TH,

"%

Mzt itxlo

Mzt

||t_ﬁ:

RSZRSEE MLPerf #3IE v0.7 "code",

AR, "

MLPerf BN, SFRFMA,

X5y £
B BRIG 2
B= JRIEM (K
A)
R= FRIEM (/)
A)
RB= EFEBROE
BE BEEIXA
language BEAE
TRNET Edge HEAEMNRXIT S,
X1
=
R R
=
ior SR
BE

language

s IR QSL K/)

Resnet50v1.5 |mageNet ( 1024
224x224 )

SSD - arafA (1200 64

ResNet34 X 1200 )

SSD — afafA (300 256

MobileNetsv1 x 300 )

3D UNET Brats 2019 ( 16.
224x224x160
)

RNNT Libraispeech 2513
F&REE

Bert Sad v1.1 10833

I RRIABN N R XEBRZNRYE, FIMNESEFINLHRITHRNA T8, FTERRAE

* HEECENIRE R TR B S MERSBRIMAN RS, EiERE, RASIREEIE)ERA
NN QoS FRE (RIFHIRAIER) o IIHRKIRE RFEHRE QoS FREIRVIFN T oI AR

* XS RMAENBRRFNRERER, ErESUEEELE, AR UERFEHE, B2

MLPerf #3 v1.1, . FE1T T T AELSHITHIEMIZITH

5

UNESRES
RN (KE)
RN (A
EFEGEIR

BEEEIXAE
=

l.N

=
FP32 9 99%

FP32 #9 99%
FP32 #9 99%

FP32 #Y 99%
01 99.9%

FP32 #Y 99%

FP32 B9 99%

=
=

B, B, 2R
B, B, 2R
B, B, ZR
B, Bt
B, Bl

B, Bl

% MAEIR PR

50 Z7

66 Zf

50 =2
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https://mlperf.org/inference-results-0-7/
https://github.com/mlperf/inference_results_v0.7/tree/master/closed/Lenovo

BAVERTEULIIEPF R BIMBEFESNIT 7T XEEEN, HBERSTAIRS MLPerf BUASARSS 25 L
FHBITHERHT TR, WRERZE, BEHRZEFMNHEREERE SRR,

"N MiAEcE, "

MiEcE

"= iR "

TEERTMWARE. HiI1ERT NetApp AFF C190 EERFAF T 1NEXAR ThinkSystem SE350 fR$528 (81
ARSZ2R4BE— NVIDIA T4 NiK2E) . XLEL/AHET 10GbE MRIAHITIEE, MEEFEE ST / Ntk
BEMELITNAIZIAEE, XLEARSSRAIRMEITETIIEE, HAET NFS il FiE,

ATHNBNWRNVECE, WEEMIEN, SE350 RSBUNRFHEEEIFMEE. TRIIL T RS ZREHNELR
HiFo

fRRTTSRAN HAER
EX%8 ThinkSystem AR552% * 24> SE350 k35288, ST ARSZZEE— NVIDIA
T4 GPU &

* SRS BEEEZ— Intel Xeon D-2123IT CPU
, HAOMIEZOIEITRE RN 2.20GHz , A
A& 128 GB RAM

NI NetApp AFF 268548 ( HA Xt) * NetApp ONTAP 9 %f¥
* 24 1 960 GB SSD
* NFS %
. ﬁﬂ?%ﬂ%ﬁ—ﬁ%uéﬂ, BHSETINSE IP i
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Lenovo ThinkSystem SE350 Lenovo ThinkSystem SE350
with NVIDIA T4 accelerator with NVIDIA T4 accelerator

10GhbE
Network Switch

NetApp AFF C190

TRIIBTEMEEE: BB 2RU BIAFF C190 , 24 PNIREHESHEE,

=S BE FlexGroup & BR&X/IM HR/N BERSHHS

ITHIZS 1 aggr1. /netapplenovo_A 8.42 TiB 15TB /NetApp_Lenovo
|_fg , fg

2 2. Aggr2. 8.42 TiB

InetappLenovo Al_fg 4R B & B FEE NSRS,

TEERTWARE. FIERT NetApp EF280 FERFAM M MNELAR ThinkSystem SE350 ARS28 (B 1MARSS
23#BE—1 NVIDIA T4 INiRER) o XLELAHFIET 10GbE MBI HITIEE, MEEFEESEIE / MIREEESE
S TRAIZINNAVIERY, XEEARS ISR EINEE, H & NFS hiih R ZEiE,

TRYILE T EF280 HFEECE.

=hlEs ! Volume BRI DDP A/ ERETT A

=lEs 1 DDP1 % 1 8.42TiB 16 TB SE350-1 %I
iISCSILUN 0

=g 2. 2% 8.42TiB SE350-2 F|

iSCSI LUN 1
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rFrirvn

Lenovo ThinkSystem SE350 Lenovo ThinkSystem SE350
with NVIDIA T4 accelerator with NVIDIA T4 accelerator

NetApp EF280

T MRS,

Mk iR e
“geE. MhAECE, "

TEUEISIEAR, BAMERT UM RES E,
RERSGH Al RIS E

33F AFF C190 , A 1{ERSZ#F NVIDIA GPU BY Ubuntu 18.04 #1 Docker , H{EF MLPerf "code" TEBAARIEAR
2 MLPerf #312 v0.7 B 2R,

FFF EF280 , FEATE Ubuntu 20.04 5 NVIDIA IRehiEF4E &, FH¥& Docker 5 NVIDIA GPU #1 MLPerf 45
S8 "code" EEBAABIZAZ R MLPerf IR v1.1 BOEi2hiR(H,

BigE AR, BRITUTYE:

1. FTHEZFMAIEIESE, ImageNet 2012 I8IEEE, Criteo TB $EEEM Brats 2019 jI4RE, ARRELREX
e,

2. gI—ELEE 1 TBHNIEER, HEXIFIREE MLPERF scrating path 5|HZBER.

EEAAEIEHTTINEE, BNERZEE LHZ AR UENEFECRBEIER, ETAEE -
HEWBER.

3. }&17 make prebuild 8%, ZELAIAMRINEIEESHEH B Docker A28

() UT#HS2EMMERETH Docker BBFHIT:
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https://github.com/mlperf/inference_results_v0.7/tree/master/closed/Lenovo
https://github.com/mlcommons/inference_results_v1.1/tree/main/closed/Lenovo

° 79 MLPerf #IBES THAS LN Al 215 make download model
° THAIRBETHHNEMEIES: make download data

° T IEEIE: make preprocess data

° BT miE .

° SHIITEARSS SRR GPU MILHIMIEEIES| % make generate engine
c BIETHETEAE, BETUTHS (— 1M

make run harness RUN ARGS="--benchmarks=<BENCHMARKS>
——-scenarios=<SCENARIOS>"

Al #IBiE1T
PITTY =MERRNETT:
* FRAMFEIERSES Al #HIE

* ERMBEFMEREARSS S Al 112
* (ERNEEMENZIRSEE Al IR

ETRE: MNAER, "
MR R
"SEBTARAS: Test IR{ELE, "

AFF BYIHEE SR

HMNEBITARENRFITER IR, B/NMARNIEAH (BGD%E, MR () , WREN
(R) , EX®K, BEENE, MBRABESLE (NLP) , BoIUE=MRENERE TET: B, 25N

%5,
(D) BE—HEHRERTFRES LRSI,
HATLURAE 15 ARV TAERE, TR S E SR ENR B T T T Mit:

* BAARSS AR | AHbTEGE
* BARSS R | WMETRE
* ZhRSSEE | MKTFE

UTETRNATAXLELER,

AFF BB R Al 312

EXMIERT, BRS\[EILUERREEIE, HNE T AIEFREFARENNE, BINSKHEERS NESIEERLY
ERIIRAER, MRERTZMTERSE, WSKEFMERSHENEFESM. TRRTRTHREX=MERRB
FORVEER. T WARSS B, RNZIREW MRS BFHEH .
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Offline (samples/second)

=@ |mage Classification

e Object Detection (SSD-
small)

=== Object Detection (SSD-
large)

=== || edical Imaging

=@ Speech to text

NLP 444 442
1 sever 1 server 2 severs
(Local storage) (Network storage) (Network storage)

HZRER, MBEHEAINWEEFELERE, Bk, NFREES, KEEAER. MIE_aMRSEE
B, SHEBITFERE, HERERTT, EXFRNTF 1%,

£ AFF BS8NR RAHTT Al 12

HEGENA AT EIER, WF S MHERSSHEEG, HNSH/REFITER, TEERTXAESHER, TN
ARs52R2=f, FANSHREMTIRSRHITFITER,
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Latency (ms)

0.88 0.89 0.9
—8—|mage Classification ~— - -2

0.5 0.53 0.53
=8=0bject Detection (SSD-small) - & d

831 8.31 8.39
=0=_0bject Detection (SSD-large) P ° 2

156.18 156.2 156.41

Medical Imaging

62.1 6235 62.35
=8="Speech to text

6.25 6.3 6.33
—o—NLP — * —

1 server 1 server 2 servers
(Local storage) (Network storage) (Network storage)

SERERRE, MEEEEUMIEXLETS, T—ARSEBNERT, FMEESWNEEFEFEZENERNHE
BE5. A, EMMRSSEAERNEMEN, MRS ENERFRIFIAEHXTHEIER,
£ AFF INZ IR A SRHIHTT Al 112

EXMIERT, ERERFTHE QoS REIRIER T ULERRHE, Alt, SEREZNEY. BTSSR
588, RINZIREMERSBLIVRSH. HIEFMELEAHESIFILER, BRINERITTXEIFAH. T
ESET HINBMNRER, WTFURSBFFA, HNSIREFR MRS S[ETRSE
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Multiple Streams (number of streams)

544
272 272 736
—a=|mage Classification
368 368 16
=g==bject Detection (SSD-small) .
8
2= 0bject Detection (55D-large) = X
1server 1 server 2 servers
(Local storage) (Network storage) (Network storage)

SZRERTIRENSTENRE—ARMEFEHEMMNEEENERER, FNE DRSS SERVGKE TSR RER
=EIN—E,

EF g9MIiXER

N BTAEMNEKTEEZNAZEENMEE, BN\MARNIERE (BGaE, IR () , IR
(R) , EEEMG, EERIXE, EAESWLIE (NLP) ) , XEMERTIET: BRANMER, UTETE

ITEXLELER,

EF BALIERZ R Al HEIE
EXFMERT, IRSEEeILUERFREEHIE, HNE T MEFREHAFRENNE, RIS ERIRENEIHEARE

ERIMIRAER, WTFBERNRIET, BSWEMTIRSHBHFIIE, MHTRNIRSE!T, BMSREFFER
SROLSHRZM, TEERT ERBIRER.
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Offline (samples/second)

12096
14938
6061
—#=—|mage Classification ®
_ ) 7499
=== (bject Detection (SSD-small) ®
. . 134
=@==(Object Detection (SSD-large) @
7
=@ Medical Imaging
1390
=@==Speech to text ®
415
) 11 .
1 server 1 server 2 servers

(Local storage) (Network storage) (Network storage)
HRET, WEEFEERSIMEFERERM, Bk, [MFRELEES, RKRIERER. RFNE_GRSE
B, SREERTFERE, HEREBRT, BEXEN 1%,

E—NR=RFR EF #1T Al 2

HEAENXATNEIER, MFFAERRE, ENBSHRESTRIRIFIERSEHTIIER. R RELIES
EfRER.
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Latency (ms)

0.83 0.83 0.83
=&==|mage Classification

68.26 68.21 68.17
=#==bject Detection (SSD-small) &

8.35 8.34 8.34
=a=(0bject Detection (SSD-large) @ ®

157.20 157.15 157.14

Medical Imaging s

68.26 68.21 68.17
=8=="S5peech to text =

6.02 6.02 6.02
=P

1server 1 server 2 servers
(Local storage) (Network storage) (Network storage)

HERBRETR, MEFHERUMIEXEES, E—aRSBOBRT, SMEESNEFEZENEFRNER
BE. B, SR MRSFERBRNEMEN, MRS SE LNERREAERELEIFE .

"R MR EED,

IR IR S R
"t WiRER,
ERIUBEATRIEMEE, WESHAERER.

HERSS e

HA1ERBIZ Intel Xeon D-2123IT CPU , XE SE350 Z#FHI&RIE CPU &%, EBMN MIIEZOH 60 K TDP
o BARSBJ/AZIFEM CPU , BEILUTHINEETRAM CPU , X#FH&HRA CPU 2 Intel Xeon D-2183IT ,
16 #%, 100 &, BfT3ZERN 2.20 GHz . XHEALEEIRS CPU ITHEES. 2 CPU XBHARIBITHIET
EAHBRT, ETEBTAEBSIEURNITSHIBEXWEMTS, B, NVIDIAT4 SW—rBFh%E
BB GPU ; Eitt, BEiT/EHRIES GPU

HETFE

FEMNEFNRIES, BHATEARAETERT NetApp AFF C190 R4E, ZARKMRAGFMHBEN 50.5 TB , ELIE
BB E N 4.4 GBps , /NEUFEHIEENAY IOPS g 230k , ZIFSRIEEESINSHET (Eh i,

BE, IREEEELERI=HEROMEZRE, NEFEA NetApp AFF A220 ¢ "NetApp AFF A250" T2 &
Zitb9h, NetApp EF280 AAMRABREN 1.5PB, /9 10 Gbps , WA TFILFERA R, NREHERE
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https://tv.netapp.com/detail/video/6211798209001/netapp-aff-a250-virtual-tour-and-demo

TR B4 "

#5ie

"E—TT RAHREEEDL, "

Al IRENEY B Ep NSt B2 BB SEALMBRF U R EARAREIRSIZERERM R EMENFATTT %o
EEASGIHE, MIELEREER, HACTMERTHERC. Eit, BEHIEREAEEIHERONIAIEX

RUASFER. IREWHIEREBELSHIA LSRRI F LB HURE, WHRIERMRRSRER
FEBER.

NetApp FERF AR 52 SSD BRI EIFRIIERE, HAKERFR, BEIRIM, AIMLARZAR
ARl S3BY IT /REREFHRUTRNE

* ARG, DITMEMXRISRAFZEBEMEZEE, XMHELZIRDEMEMTE, RSEEH
BB B SIEEE,

© AR REVITEMEME, RAREMFEMSHIESHRFAZR,

* FIREARY Snapshot BIZAFM B ARMEBETLER, SSMBENATETERNAR IIETIE, EMhkZ
EHIF B ERE,

* BAVREIERIF, AISKIMIAREMEM W SSESME, AR TER NetApp FEXBRERTS RE—THR RIS
mi RN, ERESERSHITEIE Al HIEEE,

Bt
* J.Falkanger , =4Ex18 HPC & Al iR 54218
* NetApp FARE$HTF2)M Dave Arnette
* NetApp E &5 Al #RFERAFEE Joey Parnell
* NetApp QA T#2Jfi Cody Harryman
MR EHEMER
ETHREXAIXHEPRERNESER, TS ILT R / sk :
* NetApp AFF A &5 ST
"https://www.netapp.com/data-storage/aff-a-series/"
* NetApp ONTAP ¥UEEIEMF— ONTAP 9 E 2 E
http://mysupport.netapp.com/documentation/productlibrary/index.html?productlD=62286
* TR-4727 :  { NetApp EF RFIEN)
https://www.netapp.com/pdf.html?item=/media/17179-tr4727pdf.pdf
* NetApp E %! SANtricity 2047 @A

https://www.netapp.com/pdf.html?item=/media/19775-ds-3171-66862.pdf
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https://www.netapp.com/data-storage/aff-a-series/
http://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286
https://www.netapp.com/pdf.html?item=/media/17179-tr4727pdf.pdf
https://www.netapp.com/pdf.html?item=/media/19775-ds-3171-66862.pdf

* IEAFEEH NetApp A TEfiE— NetApp Trident
"https://netapp.io/persistent-storage-provisioner-for-kubernetes/"

* MLPerf
o "https://mlcommons.org/en/"
o "http://www.image-net.org/"
o "https://mlcommons.org/en/news/mliperf-inference-v11/"

* NetApp Cloud Sync

"https://docs.netapp.com/us-en/occm/concept_cloud_sync.html#how-cloud-sync-works"

TensorFlow £/l

"https://github.com/tensorflow/benchmarks"

B£#8 ThinkSystem SE350 i14ARSS5 28

"https://lenovopress.com/Ip1168"

B£#8 ThinkSystem DM5100F i—A{F1F0EFES

https://lenovopress.com/Ip1365-thinksystem-dm5100f-unified-flash-storage-array!™tes:lenovopress.com/lp1365-
thinksystem-dm51 OOf—unified—flash—storage—array“]

IRAEFEIER

version Date NXHERAFHEICFE

k7 1.0 2021438 HIBRRZAS,

kg7~ 2.0 20214108 EE T EF 1 MLPerf ¥IE v1.1

WP-7328 : &/ NVIDIA JarVis [J NetApp 3% Al

Rick Huang , Sung-Han Lin , NetApp , NVIDIA 2&]#J Dide Onofino

NVIDIADGX RARTIHSHKEFRETATIERE (Al) MERRRAR, XLERFEZ R Al T

i, NetApp AFF ZE R A oI IR R REMIT UL AN E S IR EIREINEE. NetApp 1 NVIDIA S1EEIET
NetApp ONTAP Al B2E 521y, XE2—FEATFT ATEEMVESFES] (ML) WABMASREIEAE, nligd
AV ERERE, ATEREMMSF.

KARPARFHENER Al RFARET ARMES, UZHEMNMTIWNARER B, EREEEXEH
NVIDIA JarVis BFERZME B, XL 26EA NVIDIA DGX I{EuLF] NetApp AFF A220 &R ZHITHY.

BRRD R BEARR AR BRI TA:

* AWM, ARIKITATARALERRENRGBRAL SR, BTEMSENESATEREMIERM
* FIRERANELIMES BIRA L B ESIERFR
* ATRLEPNAIEE A BN I IEIE R F XA IRV EIE T2
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https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://mlcommons.org/en/
http://www.image-net.org/
https://mlcommons.org/en/news/mlperf-inference-v11/
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html#how-cloud-sync-works
https://github.com/tensorflow/benchmarks
https://lenovopress.com/lp1168
https://lenovopress.com/lp1365-thinksystem-dm5100f-unified-flash-storage-array

* EMBREINER Al AIRF R Al R ETRENEER 1T REEUR S EE
TR RARSRER, "
R TFT=BER

NetApp ONTAP Al #1 Cloud Sync

F NVIDIA DGX R 4ifll NetApp miEiEFERSIRHZ1FRY NetApp ONTAP Al Z29H NetApp 1 NVIDIA FF &
FHIOIE, BEZEWN IT ALRETUTRE:

 HERRITE RS
* TRPRILY RITEAEE
* SRR MWNMNUENT, 8T R

* RRIMEREN A S IR — R FITFAEIEIR NetApp ONTAP Al B3 DGX R4 NetApp AFF A220 28R4k
5—mrmME R ZEMIE—, NetApp ONTAP Al #1 DGX R4 T it E BN T E, MimmfEik
1:TEAl EHE, ERULUMNMNURENTE, Tt BRS, RNSEMEENISIIZOBE BRI

1832 NetApp Cloud Sync , &R LUBE MM EERIRBEIENE, TIEREM NFS =, B4 CIFS HEXZE
— X HHES5 Amazon S3, Amazon Elastic File System (EFS) &f Azure Blob 7#fi&2i8l, E&h - &b
ERKREE UBRRRENERREN B, HEFSENZSESHIEEN, B EEEBEERMRRANBINRSA
2 B EIFIE 2RSS IR, TIERATBRALRETMNAS, Cloud Sync AEITH T ZHVEIRERS
o ERIBES, AR ZEBHIMEMBIEI T Z BB HIETFIEERH. TRERT aIRENBR.

EXIEIL Al R, FRASGALUFA Cloud Sync K3iEHELIERMBAEEIHIES.L, UENBAESL
2 (NLP) BEBTHIEI. @SRRI ESZER, WER Al R EFHAERARFIRENES

ZREIE)EL,

NVIDIA JarVis ZiEHESE

== m O — = n

NES NFS — EFS SMB SMB

NFS Server  Azure NetApp Cloud Volumes  AWS EFS SMB Server  Azure NetApp

Files (NFS)  Service (NFS) Files (SMB)
aws @ < =] D -

ONTAP

AWS S3 StorageGRID IBM Cloud ONTAPS3  Google Cloud  Azure Blob
Object Storage Storage Storage

e

NetApp Cloud Sync
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"NVIDIA JarVis" @—MNmElimiESZR, AFHEMNER Al RE. S8IEUTEE GPU ILBIARS

* BanEEIR% (Automatic Speech Recognition , As1)
* BRIESEM (NLF)

* SERENBITARS SR

* XAETHE (TTS- E5HMR)

* BEFHBENMEE (CV) Jarvis BIERS ERARFHBIREF SIRB RN LB IE Al X—E 7+ BIRED
MHES, ESRLAPHTREBEANRKE, REFET 300 EVATHITE. BAREEEH N, F
BERARBANER, REEEHRESR, FEELRRS ZEFITHIE,

JarVis B— P2 INENNAEFER, BTFHERERRIIEREFZIEENSRAIE Al RS, JARVIS 1E
REELSITAEIIRNATEEMNERE, TRURHMES, MM NLU ESRENmEIRRSS. FRT Al BR
525, JarVis EXFFEENRANE, SMMAMEREIAAN, WEEENTF, SR HMMELFR.CEIE
FNARFPRHZAR, ZETXHESFDRE.

NVIDIA Nemo

"NVIDIA Nemo" 2—FFFIR Python TAE, BT RS TEANNABREFRHZED (AP) Wi, HIFHNE
GPU MmEm—imxtiE Al 22, Nemo £/ NVIDIA GPU H#Y Tensor #ZI0EITREREITE, HAIBNRYT RE
Z1 GPU , LURMRATEEERVIIZRIERE. Nemo BT AMSIIFIIER, BeEMUSRBIEUKRE M RE, T/, &
EMBEFREITILR BP0 F R N BIZF IR,

FAMER Nemo FKiZREEY, LUEIRFAEFIEHLIERFAFRENEREE. WEIINGEEENEFHI
BEH REIT Jarvis FriR{EEYIHAEZ 5,

SERMEE

FAIEER NVIDIA Jarvis #9327 — PN EMZERE, AERIEFHXARMAHLBZEXXRS, KERMEFEN
AR, AT Al RGREBISEMIEAR, B, MRAAKREERTHBRANERHME, AILOERERE R,
RYUARILURFIEN " REIRM " N " FIESEMAE " FERLME, ETHEBEAESEE, fli" FTEREER
MIZTRE? " BXTEEMSFNETR, BEN TS ERG B ESCRASTRIE"

TR BABREA"

P ISE ST E

TERZTRTZINANIE Al Z45EE, S UERESEESINARMASRAAHTRE, MRENEESHA,
M JARVIS Al as-service (AlaaS) 1T As1, LUENMIEEEESRERA, WFEEERZISENER
&, BXARBEENIRS, HREaSEEZILMHSIZE, JARVIS NLP IRSSWANXA, IRFIEEMERE, H
R XEZmMLAiEE R EENEEEIER, ARHZMMEEEERARNITSIELEIREE. BIT5IERNERE
BAREBNE=7 API 5 SQL #iEEFLHR. MEH5IEWREILERE, MEEEEZRXARREE JarVis
TTSAlaaS , LUMEANRLRAPEMBMMN, Tl 1A LUIEIFIEHLIER, 7 Nemo HFillFRINB @AEE, LU
EHEESZHARSRARRE, NLP ARSFEINH,
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https://devblogs.nvidia.com/introducing-jarvis-framework-for-gpu-accelerated-conversational-ai-apps/
https://developer.nvidia.com/nvidia-nemo
https://cainvidia_customize_states_and_flows_for_retail_use_case.html
https://cainvidia_customize_states_and_flows_for_retail_use_case.html
https://cainvidia_customize_states_and_flows_for_retail_use_case.html
https://cainvidia_customize_states_and_flows_for_retail_use_case.html
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https://cainvidia_customize_states_and_flows_for_retail_use_case.html
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https://cainvidia_customize_states_and_flows_for_retail_use_case.html
https://cainvidia_customize_states_and_flows_for_retail_use_case.html
https://cainvidia_customize_states_and_flows_for_retail_use_case.html
https://cainvidia_customize_states_and_flows_for_retail_use_case.html
https://cainvidia_customize_states_and_flows_for_retail_use_case.html
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https://cainvidia_customize_states_and_flows_for_retail_use_case.html
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Fulfillment Engine (APIs, SQL, etc.)

weatherstack Yelp Fusion eBay Python SDK
e Al-as-a-service Dialog Manager Action Result
. 4 Spoken -
[ ] ; Ex tion Text
input Text Execution ) Jarvis Service
- State of conversation Intent
Kisdis - Route text to services
")) response Al-as-a-service / Engine
- Text i i T Trained model
Dialog description
Legend & P | Wweights
- Authoring (offline) NEMO (offline)
ustomizable Creating set rules for dialog sets,
transitions, response templates Sample _
annotated
sentences
with intents
ONTAP Al & slots

3rd party
(Rasa, Botpress, etc.)

BEfFEK

ARG REBI—1 DGX TRLF—1 AFF A220 FAERARIEIUE. JARVIS FRERER T4 8¢ V100 GPU %

RITRERZENEITE,

TR T AR AR R 5 =P R o

2
T4 5 V100 GPU
NVIDIA DGX Station

BN

TRIIE T MR SEREAR R 75 SEFR TR AR AR

B}t

NetApp ONTAP $iEEIRI 4

Cisco NX-OS 3Z#e#/ B4

NVIDIA DGX 121E&R %:

NVIDIA JarVis Framework

NVIDIA Nemo

Docker A28 &

we

AR B E IS B
9.6

70 (3) 16 (1)

4.0.4 — Ubuntu 18.04 LTS

EA V0.2

nvcr.io/nvidia/nemo

18.06.1-ce [e68fc7a]

" F3R: M Jarvis , Cloud Sync #1 Nemo #ERIE BB F"

v0.10
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TR
BTEANE T S EBNIERILHE,
"R JarVis EE"

JarVis ZpE

eI LGEAM "JARVIS EEAiAR3TR" 18] NVIDIA GPU Cloud (NGC) _EH JarVis &
25o M NVIDIA WZEIEE, S LUERMU TS EIZE JarVis :

1' Fé\ EIJ NGC o

2. 7 NGC LigEEIALR: ca-2-JarVis o

3. % JarVis EAv0.2 &= JarVis containers are in Private Registry > Organization
Containerso

4. %&4F JarVis © FfnZEl Model Scripts , JAIGEE Jarvis Quick Start

S. WIEPTBE R B EIIEE T

6. EHETHELZBECHNBERNXY: PDF AJ7 Model Scripts > JarVis Documentation > File
Browser K E],

"R S EERMEE XIRSHARE"

%-I-]TJ. ﬁﬁ1§] gEX&Iu\*”/}IL*ﬂE

RIS IS E ERIBF B E X HEEEERBAVATIA. ER(NIHNZTERGIF, iR
HT U YAML X, BFRIBEREERESIE,

BEUTXHRTIR AR SN HRIE) R :

*main flow.yml : EXFEMERNRT, HELERBIERERZIEMB= YAML X4,

* retail _flow.yml ! BE5TEFRANBRVIEXIIRTS. RARRHRIOEENESHEEBTD
8o

* weather flow.yml : E&5XKOEEXIKRES. NRLEREME, KA —MERFH AT

JIKI=E
/2 /8o

* error flow.yml : MERARFEMAAETFTLRA=1 YAML XGHER. ETREIRERGE, RASEHRH
EZAPEE, UTFTETEEXLE YAML XEABIFAE Yo

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
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https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access
https://developer.nvidia.com/nvidia-jarvis-early-access

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
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:
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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

know?"

- "Sorry I know only about retail and the weather"
- "You can ask me about retail information or the weather,

rainfall, the temperature. I don't know much more."
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delay: O
transitions:
next state: input intent
error:
type: change context
properties:
update keys:
intent: 'error'
transitions:
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

the

to



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:
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:

119



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
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:
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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
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.

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:

Can you please repeat?"

text: "I am having troubled understanding right now. Come again on

that?"
transitions:

next state: input intent
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weather 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
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
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transitions:
next state: weather state
output weather notlocation:
type: message text
properties:
text: "I did not understand the location, can you please repeat?"
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:
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: O
transitions:

next state: input intent

"N—F EERIE =7 AP EAKESE"
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W17 M EEEISE =7 API

BITBLUTE =7 APl fERRRTTS I EEE R RARZ ) .
* "WeatherStack API": REIGEMENKS, BE, WS,
* "Yelp Fusion API": REI4ATEIE P RIZONEEE .
* "eBay Python SDK": iR[E44 I B BN,

"HZ TR: NetApp SEBIEER"

NetApp SEBNEET

FAIRAET NetApp ZEBE (Nara) BUETRSN. B "Itz " {1 TEFHERM
SRR TN

NetApp NARA

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

Write your message...

System replied. Waiting for user input.

|

"F—%: {FH NetApp Cloud Sync JAt43HEHFIZR"
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https://weatherstack.com/
https://www.yelp.com/fusion
https://github.com/timotheus/ebaysdk-python
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 Cloud Sync 3#43HEHEIER
B EXREIIERLIEREER CSV XHHF—K, BEITAILUFIA Cloud Sync & BEXH TEHEIAtZz(E+,

TERIERTERSMABEFEE JarVis , [EEER Cloud Sync &i% Nemo 1Ei)II3HEH EIERHIEEH, B*
Nemo 3)IIFFHE RS, BESIL—T "EH Nemo Hi/lli BERERE",
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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?nvemaUOn
Service history
Text 1 Q |
. Cloud Sync
Text z Text . .
“*\ Dialog Manager *Jarvis Service
Intent
o e
4”'/ 1‘ Dialog description “Slot_
Chatbot Ul Text : -
Authoring (offline)

awg

Bl Microsoft
[

Azure

) Google Cloud

"R A Nemo 1Fi)Ilf BREIERE"
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M Nemo il RERIER

NVIDIA Nemo 2 NVIDIA EZHN—1TEE, BTFRIEMER Al NEERFR. 2TAEE88—R5HXT ASL
, NLP 0 TTS- B9FZ)IHRIR, FHHRARMBIBEREXREBEMNES RSN EEN, HEMEEFTFIg
B MR BRER,

90 EBIFRR, Nara JpeAEEMRERMEM, XEENLITAITIFIIRT NLP RE Q23X R By [a) @U# 1T
gR. WNRIKATFHE Nara BEBSAMEE ZRIRE, HFEEERECHBIEENEFITERIIZG. Hit, (]
R E RN ER Nemo # & NLP IRELGREE R, IATEREM Nara IR BERIEA Nemo BRI,
AR E RS UG 3R NLP 155,

S

AN BEAREE Nara BEBIRIER P ENETIN B #1THF. HId0, FK(1AJEZENR Nara #HEHRZREHNEE
J&, tBEIREFREE Nara SHMEEIR jeans o AL, FAIEEA Nemo PIRMHHIERICUAGERTER FNT
MEFIIEER, B IAREY, Nara AT T FHERERTNEE,

RS

ATINHFRE, BAISUERILRREBESIES, AR Nemo 18T, FTFELLATIE T BT IZERE
XfFo

dict.intents.csv

S HFIH T HAIFHE Nemo THRNFIERM. LA, HIMNERIMEERR, — M EENATNAFEEAE
ERMRYREHIT %K

price check
find the store

unknown

dict.slots.csv

HESCAFIE T A Te] AR IR EARIZ BIFR B HEAE.

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
B-item.size
B-item.quantity
B-location
B-cost.high
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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

Traine.tsv

XEEERIFIEIESE. SITELX M dict.intent.csv 5 HAEEIZRASERIREA K, IR MEFIEK
2,
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Train_slots.tsv

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

YIZRIRE

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

RAiE, BITBERUTHSEMLEARSS. FltHdh, RIS REBEHFAFEHEEINGPU (GPUID=1) ,
ﬁﬁ%—lﬁﬁﬁﬁﬁlléﬁ\éﬁﬂo b, HITEEIG A T EZS (8] /workstore/nemo/ IRET FI A 22 /nemo FRHYST {4

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

TERBT, NREMRABITNSIEIBY Bert IREFFIE, BATRAILUERUTo<EFIIIRES R, data_dir 2
BFIgEINGEIERIZENSE. work_dir B FECENE R XHNEFEMHEUE.,

cd examples/nlp/intent detection slot tagging/
python joint intent slot with bert.py \

--data dir /nemo/training data\

--work dir /nemo/log

NRFATE VTR R H R s ol AUREYL, BT LAGER AT e < MIF LRV B 44018
£, checkpoint_dir JREX_E—MEE R X HFFRBERR,

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

HEIEREY

BINF\EEEI —ERENE Z IS IIFAMR BRI ERE, ERUTEH<S, FITTUENNAER. a0
, EltELd, HNEERERITAREZTEBERRZHNER EMEFTLRERFNEARFE .
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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

Ala, UTEHENEH, Fhald, R UEIZIFIRIRE R LUEHTTN DETAINT the_store RIEHE
, FREIFAVBEHIRRT ., BIXEXET, (AILUE Nara I2RABFAEABSHHITERREER,

[NeMo I 2020-05-30 00:06:54 actions:728] Evaluating batch 0 out of 1

[NeMo I 2020-05-30 00:06:55 inference utils:34] Query: where can i get the
best pasta

[NeMo I 2020-05-30 00:06:55 inference utils:36] Predicted intent: 1
find the store

[NeMo I 2020-05-30 00:06:55 inference utils:50] where B-
interrogative.location

NeMo I 2020-05-30 00:06:55 inference utils:50] can 0]

[ ]

[NeMo I 2020-05-30 00:06:55 inference utils:50] i o)

[NeMo I 2020-05-30 00:06:55 inference utils:50] get B-verb

[NeMo I 2020-05-30 00:06:55 inference utils:50] the B-article
[NeMo I 2020-05-30 00:06:55 inference utils:50] best B-rating.high
[NeMo I 2020-05-30 00:06:55 inference utils:50] pasta B-item. type

"R B4 "

#Lie

— PMEIEMNATEENERA R LUAITRMT ALNINHE, THRAXESHIZMEEEMN, 3 A EEEFIE
BREABIEFEEZ, EE) NVIDIA GPU F1 NetApp 7f#, UM AR —RE S EEHTIZIFMRKL, R

RITITHIE, XR—1MNEANHT, EELERIE Al BB S ATEZ Al 1#8 2 [8f9E, GPU (LILRESIE

BEXTTUERIIETRE, SENSRRESHETULNA NEBEEET, NEEZESENEFPRSEZTHNERE
FIESHIBRMESE, BIXLESHEMER Al &4, SPMEETUIMNEIANESEFPEANREUEIT
ERDBMEARS

&8N JARVIS , AILIEREEINBNTF, $F avatars , Z1EI{(L/KEs Fusion (CV 5 ASS/NLP/TTs Ri5) SfEf
ASS/NLP/TTS/CV ML A, WieR. HNEET —PNENSERNE, sIUWNKS, XFSMEFEENSEH

RLHTIR AR BN E, S, BATERRT MA@ ER Cloud Sync VAR XHER EIERFH 3T Nemo 1EEHTT
HEGEIZIISRIEE MHE Al R BEARIESIEMREES.

"% Bug

B

EBEROEGSIEEEAY NVIDIA B R4E - BEFHTP, AlexQi, Sicong Ji,
Marty Jain #1 Robert Sohigian 12~ B Z FBFrEYSifk. (FELIERIST NetApp HIPABIEE
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B R Fr#BY5a@k: Santosh Rao , David Arnette , Michael Oglesby , Brent Davis ,
Andy Sayare , Erik Minder #1 Mike McNamara o

BIMNROBEFAEXEAL, WIHRETEROMEZLNIR, MEABRBHRSRME T IRARFER,.
=% NERERENER"

MR EHRIENER
BTHBEXIXEFRAEENESZER, BEUUTAR

* NVIDIA DGX Station , V100 GPU , GPU Cloud

> NVIDIA DGX Stationhttps://www.nvidia.com/en-us/data-center/dgx-station/["https://www.nvidia.com/en-
us/data-center/dgx-station/""]

°> NVIDIA V100 Tensor #Z:i(» 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 ZiRIIESR
> 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
o NVIDIA Nemohttps://developer.nvidia.com/nvidia-nemo["https://developer.nvidia.com/nvidia-nemo"#]
° FF& A Ga¥grhttps://nvidia.github.io/NeMo/["https://nvidia.github.io/NeMo/"A]

* NetApp AFF &%4:

° NetApp AFF A &%= @l #&https://www.netapp.com/us/media/ds-
3582.pdf["https://www.netapp.com/us/media/ds-3582.pdf"4]

° EHFLIATFE FAS B9 NetApp IATEMLHE https://www.netapp.com/us/media/ds-
3733.pdf["https://www.netapp.com/us/media/ds-3733.pdf""]

° ONTAP 9 &
FEEhttp://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286["http://mysu
pport.netapp.com/documentation/productlibrary/index.html?productiD=62286""]

° NetApp ONTAP FlexGroup Volumes AR & https://www.netapp.com/us/medialtr-
4557 .pdf["https://www.netapp.com/us/media/tr-4557 .pdf"/]

- NetApp ONTAP Al

° X DGX-1 Y ONTAP Al # Cisco M£&i%it#5Rahttps://www.netapp.com/us/media/nva-1121-
design.pdf["https://www.netapp.com/us/media/nva-1121-design.pdf'?]

° (FJ DGX-1 #J ONTAP Al 1 Cisco M£&EBZE5R) https://www.netapp.com/us/media/nva-1121-
deploy.pdf["https://www.netapp.com/us/media/nva-1121-deploy.pdf"?]

° XA DGX-1 1 Mellanox [MI£&i&1T$5RIAI ONTAP Alhttp://www.netapp.com/us/media/nva-1138-
design.pdf["http://www.netapp.com/us/media/nva-1138-design.pdf'?]

° 3XFH DGX-2 f9 ONTAP Al i&it#5&https://www.netapp.com/us/media/nva-1135-
design.pdf["https://www.netapp.com/us/media/nva-1135-design.pdf'/]
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TR-4858 : { NetApp Orchestration fiZZ*5%5 Run : Al )

Rick Huang , David Arnette , Sung-Han Lin , NetApp Yaron Goldberg , Run : Al

NetApp AFF Z &R SR AR B REMITULSCEVR S IR EIEINAE. NetApp 5 Run : Al B1ERTRT
NetApp ONTAP Al IR S ZREATERRE (Al) MAEEFS (ML) TIFAHSEBIIREIIEE, XEINRERIfRM
Al RMRE, AIFEMAZRF. Run @ Al TEGEN ARERABGI T —METF Kubernetes B9+ XIFNZEIRFI A
RYa, AIEPARAREEMMK GPU FIAZE, NetApp , NVIDIAFI Run @ Al Bf#R7555 NVIDIA
DGX RGHHEL S, AIRME—IT AR Al TIFRFEMZRNERMIRDER. ARRIREAFFWENENAI R
SLFFEMABMNMTLEENZRM T AEEES. HPEEAXEE Run @ Al # NetApp AFF A800 721
RGNER, HEFNSEZRMRBREMIBERE Al 1T,

fRRF R B AR EIE L TA:

* NBEBUHIRSFET Kubernetes BIARIIZIT Al REFIAR M & fRR 75 Z=BI BV ZRA4

* IERFREEIHREMNGZE, UEEAR ST EINTB NS RFRISMREF L Bin

* ARG TERESIETIZN

* RETER(E Kubernetes B RRFAAEIHET Al itRI45E EHRENEEM IT RREMWSTE

“ETE: BRAERR,
fRR TG = HA
NetApp ONTAP Al #1 Al #£4F &

EH NetApp #1 NVIDIA FF & HIGIER NetApp ONTAP Al Z2#9E5 NVIDIA DGX Z4:/1 NetApp ZiEEFER SR
T 5, SERWN T ALRETUUTRES:

* HBRIGITE 2
© TR RITEMEE
* TRRPMWNMNUENTF, TET R
* REMEBEN A RIRE T — R YITEMEIRIN
NetApp ONTAP Al £ DGX &4 NetApp AFF A8B00 EERF S —MHIMLE K EMTE—HC. NetApp ONTAP

Al ¥l DGX RGUERR T It ERMENIFNMETIIE, KmELT Al #8E. FRAIUMNNIENT, Tl g
4%, ENERMEENLSEIZOBEIZBE IR,

NetApp Al iZHITFER— 12X Al , MLAREFS (DL) HIEMLREEBFRALSR, ERATHIENFER
MEIETIZW, AR IHERESMER Al , tiERETFZSHRE, SFEITERHAYT REMBUETA

. NetApp Al =5 S elE@T ZMINEERNIXEDREL, FIAER Git repo—1F RETEELIEaS R =IE, LUKE
XK AR TR, XETERR LU PRI thel R SRR R R L, USSH e EMIEMaRAsIzH, &8
NetApp Al =T &, ERILFEIRMEKIRZ BILEEHHE, HREERE Jupyter £1IEATIF=E, LB
BEHIES.

iB17: EAT Al TEAHEREHN Al £5
iB1T: Al A A BRZEMHWET 2REFUSRIENEMETES, BB IENBNEEBEFHRER,

Run @ Al A8l — M EIhRSEREA) GPU RS, MTIRAHAHE Al TIER Bk GPU MY/, 2KiE
MERALTAMERAAR GPU THASRBGHFIIIMRFURE, R8T AT LN RS, KSIMFIRER
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R EEIE SEHIASSEY A iM% Run @ Al FEET Kubernetes 1932, AISIA IT MEUERIFITIERE
FAEE R

Run: AIEEEBUTHRSE:

* *INMREUFTRE, * @3 Run @ Al BRI, PAFIFIELRIDHIHES NetApp FHERSE SR, HRA
SR EMZEMEBRIFMFIERR, HRIUTETHIERS. B17: Al #l NetApp ZF RILIRIEREE
TESHENIERE, MASBINTERBUEEERN, MRS ITIENE,

*RBEIERR, &7 Al ATFRARHERFE B P MEAEERSATHRROE. AJULiLk
RIMB RS, ZTEZHFRBRRMA— AP RESDS S LS — AP ERA, MMmEEBIAE P &EYihIE
FR&f GPU %iRo

“IBE7T GPURIAXR, *iafT: AlTRIiZEFERFEBEMMERBILE GPU , B GPU #M1%1 GPU
TIETE Kubernetes E#1T0 NS X#¥, Al TEAEMRATLURBENERIET, MAZRRESEE
7. BIERIFEPAR LIER—EASRM LiZ1TES Al 5258,

"R AL ERAR"

BRFERAR

AR EZE— NetApp AFF A800 R45, > DGX-1 fR5328F0# 1 Cisco Nexus 3232C 100GbE 3Z##]
LSRR, B DGX-1 fRSZ25EBIEI U 100GhE EEZEIZ T Nexus M, XEEZFABEIERAET
BIELIARM (RoCE) MIZiEEIZENTFIAIR (RDMA) #1T GPU [E#@{S. NFS fZEARMES IP @Ethk
AEXLEESERR o, S NMEEIEFIZEIYEARAD 100GhE FERRIEEIME M. TRERT AERIREFATF
FREMIAZ 289 ONTAP Al fB/R 75 2224,

100GbE- RoCE and NFS
100GhE- NFS only

NVIDIA DGX-1 systems

Cisco Nexus E‘s‘a

3232C

\\J
':'
N
;

§
0
0

Storage

NetApp AFF A800
48 X SSD-NVMe

X

Wi

A

W

%" \/
0

(>
(N
D
S
-
-‘.‘

A
"
0

\/
X
W

”_

\
\
\

A
RA
A
‘;A;A
P

IHEARIR 75 SR AR BIBE 1

LEAZRTZREER ONTAP Al ZEL2MI S DGX-1 T3 M —1 AFF A800 FERST#H1T T 1Nk, 1HS I "NVA-
1121" BRI AR BRI E ZFAE R,
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RN T AR PR R =P R R,

s HE
DGX-1 &% 2
AFF A800 1.
Nexus 3232C 3Z#i#], 2.
MEFER

LR AEEEIZET Run ;. Al ERMEZ Kubernetes ZFE#1TI0IE, Kubernetes 2EHAIEN
"NVIDIA DeepOps" ZPES|E, BFNEFMBFEHNEME VN ENEY, DeepOps S HIIEE NT 5 K8s IF
IBSLIIFATEMEERL, HNQIE T RINFMESE, UEBIALIFIA AFF A800 I RAHPHTEE. BXTE
ONTAP Al L Kubernetes #1T Trident BUIE4AE S, EE W,

TR T AR PR R =P R AR A .

L/LS M A H {55

NetApp ONTAP ¥E &R 96%4m

Cisco NX-OS 3H&#[E 14 70 (3) 16 (1)
NVIDIA DGX &{E&R%Z; 4.0.4 — Ubuntu 18.04 LTS
Kubernetes hRZs 1.17

Trident hixZs 20.04.0

BT Al 1TRE v2.1.13

iZ4T7: Al Orchestration Kubernetes Operator hfitZs 1.0.39

Docker BasF & 18.06.1-ce [e68fc7a]

BX Run: AlWEMBRGER, EE20 "517: Al GPU SEE&a1I2&MH",

"R B Run Al fLILEBEAT GPU RIEZ"

f£FI Run : Al {R1LEEEH GPU R

UTFENFEMBTET: AlRE, MR URELEERHRITHER,

HAVERTIAREREENX TR (84F TensorFlow EENI) IIET W RGANEITHMERE. ImageNet HiESE
FAFill4k RESNET-50 , ER—MEZRIMEME ( Convolutional Neural Network , CNN ) DL Elf&53 4%
B, RESNET-50 AIEffUEMRVINIRER, HEaEIRm ], MMER1RERS X FER £ R BHIFER,
"T=F BITAIRE"

BT AIRE

BRERun: Al, BEERUTSE:

1. {£/ DeepOps L% Kubernetes ¥ HEZE NetApp BRUIATEAES,
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2. & GPU i

a. WIFRHB BT GPU Tim LR % NVIDIA IREpiERF.

b. INFREBEBRE nvidia-Docker FHEHAE NI Docker 5178,
3. REEIBETT. Al

a. BRI EfT: Al BER U LOIREE,

b. FEAIZEM runai-operator-<clustername>.yaml Xffo

C. R ERECEN AT Kubernetes £8%,

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

4. IFREE,
a. % "https://app.run.ai/
b. #E " #R " 521K,

c. FA EfA/M GPU ;&E%E&H%T?ﬁﬁﬂﬂﬁ GPU #12, #8 GPU T s9UTFARS285IFR*, BX Run
Al SBERFMEZE, 1BSN "7EAREF Kubernetes 8 %2 Run © Al #lo

"KL IE1T Al {ERARAAE"

B17: AERRANAE

7 Kubernetes S£8% ER% Run : Al HFIEMEEEREGE, BIEEIILUTESRFMME "hitps://app.run.ai" TEX
was, MNTEFm.

= run;
= a

| Qverview C cluste rick.huang@netapp.com NetApp

Nodes Total GPUs Allocated GPUs L BRUGY Project

2 16 6 |

3
Idle Allocated GPUs
239 :
1 U
team-a
Running Jobs
Job Project User Type Node GPUs Run Time Progress Utilization
test-ingress team-a ot Interactive dgx1-2 1.00 00:07:50 - 0%
myfirstjob team-a oot Train dgx1-2 1.00 00:27:13 48%
mysecondiob team-a oot Train dgx1-2 4.00 00:16:36 3% T0%
Pending Jobs Nodes
Node Total GPUs Allocated GPUs Utilization
No data to show @
dgx1-1 B 1] 0%
dgx1-2 8 &
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E8PHE 16 > GPU , A DGX-1 T i, BraIlEET A, T GPU 23, Dica TERHEMN
B0 GPU , IEEETTHELEE, FEEIURNEE DA GPU ., ANINZFFEEE RS/ BN GPU ,
Hp BT ARFAPAINAIFERAEEZR. PEEIHFEESETHNELSIR, EFESEIFMAES, SEELR
R, mB, BF, fElEE, SMEWVETEETHTR, AltfElSE8 GPU #i&E, I HahsiTE),
WHEB S ARZEI R GPU FIBE, 15 R, £8FBEELRE (GPUFMBERN 23% ) , AA—1TENR
R T = MNEFEBITREL (team-2) o

ET—TH, FNFNENAE " BB " ETRREES M, HAASTMEDE GPU , UEESISEE
AREAPNEAREMRESEHFNARAEERR, XENXHRENTHEIIL, HENXEXTEhZzET
ZEAFM GPU BIRRIEAVIFIR,

"R AEIERIFHESIEDIE H 2 E GPU

NEERFHI A CIZIB H 2 GPU

RAGEILUEE Run @ AICLI, Kubeflow BiENRIZIRRZ TIEfA R, AT EHERRDECHEIEMLLR,
Run : AISINTHE#R, MBEREFNEETS GPU HERMEEIXEKNEIEE, XB—MEERLZ MY
ERFHIPARE 2 EEN A

REXIERHARARDIFINE S TRREIBEREXEK. B17: AlTHEFRRFIERS Sa2 e #
7R, HMERS A MUAN LIEA RN ER RN EE N RIFFERS.

ERNRSGEIER, EAILE Run : Al projects I EHFISBE LTS3

*REIE. A TMAPKRE—EE, ASTAPENRKE—TEE, AASIERERTERE—D
TH.

* *HBEH. * S MNEES—1 GPU ECEMfEXEX, RILIRIE AR 28 GPU Efl. X2— A 1RER
&, ENERLLIBNARARTICESEFPLTAMKT, MAILRSX—HERN GPU, BE, T8
DESMNEFTERFRN GPU 8, FRIbZS, WWHBRAF R LREBECE. RZRER GPU , &
R RARMEILIRISES GPU , Hf17EFER 7 BFMETNZ S AFEEEM EddER
8 GPU nECSEIIESEEF AR, , Mo

* QUEFIE, ENNEHMBEHMFIEIE,

* REVFLAERETRALET o BAUNERNXEHETRLETISENE. MRHNBHNEES BE
, BINEERBAFIESF, NIIIEIEEER. NE, NEREAERNERGIFIEE, XEEH
BB EIMEREN, AECIEFEEENRENER TIFHHRMIBRGEAEN, FHRIRKAEIIE
TABENITHEAHEBEIRROTR. BXNNRETHEHNFENRIREAXENGS, 2L "E
170 Al X",

* * PREVZZE(RILBIFFEASE * o IRARZEETIERARENFIL. XARZSHARRE, —EARMHH
FIREIZZE W A9FF 4R (E1H B e XX LAl

TEEZERTECIZEMEMR " IE " &, STEADEREHERN GPU RAERFRWI(EHE, GPU R
HETHM DGX-1 Ak BIEEFF A A GPU 25
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= ru 2 | P[‘Ojects Cluster: cluster? rick.huang@netapp.com NE[‘_ADD
Q
Project Name Assigned GPUs Created Training Node AFfinity Interactive Node Affinity ©
I team-a 2 07/27/20, 9:28AM none none
M team-b 4 07/28/20, 7:50AM none none
n team-c 2 07/28/20, 7:504M none none
n team-d B 07/28/20, 7:51AM none none

"F—: 7 Run Al CLI H23ENL"

£ Run : Al S5 1TRESFRIREWL

EHFANA T I BAFEITEMA Kubernetes ﬂElI_EI’JEZK Run: Alfi%, ESRIBEIEAHEE S N=EF
3o AML/DL TES1E R 2 AifefhiE

* * TASEREIRE * o WTFXERBNTEAH, BIERFERIEE—TEBTHIEREHERLE
BHIT. PUITHRE, BRAURELER, WXTHRHNEEERATESIERALME, TEALTF,

* P REAMERIE o WTFXERBWTEAE, ‘&?Eﬂ??ﬁ’l—r‘ﬁ Bash , Jupyter Notebook , iZi2
P)’Charm KPR IDE FTARERRIE, HEEAR GPU RiR. RITERMT E=MEREENIKROIET
REATEAHNAR, UEOFEAF ERAERRC.

TASERNFIINTERE

KWEMBHSE GPU &, EeJUESR<SITHRERALU Ta<IBITER Kubernetes T{ES#:

$ runai project set team-a runai submit hyperl -i gcr.io/run-ai-

demo/quickstart -g 1

LR SR AEPA A BRIEAZSSRBFINIEL, HAEE—1 GPU . LI ETF B Docker BR& gcr.io/run-
ai-demo/Quickstart o FNTEIEIW SRR hyperl o RfE, EAILUEITUTFHSRGEFEEWBFHE:

S runai list

TEERT runai list MYMHNER, ErgEERIMNHEERKESEIE:

* Nt . EEMNSEMERE T2 Docker B28o
BT . RIEESEFITR,
¢ lg 1T o {/IEJ.I_IET_ 1—_1-0
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-> 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

EREVREMIRT, BiETUTS<

$ runai get hyperl
BEEFIHE, 151817 runai logs <job-name> #pi<:
$ runai logs hyperl

FURAISR, EWEEREFIEITH DL 2ENEE, SELanligretE, ETA, MKRHE, EREULRED
T RFRARYIEL,

EAIIEETT: Al Ul EEBEEHRE, MUEA "https:/app.run.ai/'s 7E Dashboards > Overview T, &EaILUYS
= GPU # A%,

BEIETEAE, BETUATHS
$ runai delte hyperl

S RENE TR R, ERILBRIETT runai 1ist RIIELIRIE. BXIFMER, EEW "BaiLA
S5 TERE"

REXMETFRE
RETEHNE GPU &, EAUESRLITRERAUTHLBETXERNWREIIFRE:

$ runai submit buildl -i python -g 1 --interactive --command sleep --args

infinity

BNV E TR Docker BRI& python o FAITIE(EL BUILD1 &5 % A

@ REN RSHRMMEL KB FHIANERARARERETRUIITF, EERAIUNRENE
JJ_/EX NEYEIRE, EZMEREZE, RASKIEXEEL,

C-g 1" IREAALEL S EE—1 GPU , IREMEG<SHESEN - —mSKREE— args infinity” o S4B,
BN B eE LB EshFHIRE,

TR TIEA NS PR an < 24 [Unattended Training Workloads]:

runai list : EZI_'\%W, 4%%5\7 /H\HBEJ -'ﬁun; Hg%f%’ %?«Eﬂﬁglﬁiay %F*D GPUO
* runai get buildl : B/R{E build1 BIEMIRT,
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* runai delete buildl : FIERER T ESE BUILD1.To get a bash shell to the container , the
following command :

S runai bash buildl

XA UEER shell EZZTEN. ARG, FERERAUERRIPHARFHIAEREE,
B UTEIETT: Al Ul EEFREERE, MALA "hitps://app.run.ai’'s BXIFHAEERE, BEW.

EREERKONRERTIEAH

FEARERWETEAZNT R, TFHA Run . AlCLI BHBEN, ZrlAEEAR ERNEm. X3F
=IFR, R Jupyter iR B EEESI HMHMIRSZSIEEERH. "EN" 2IFM Kubernetes S£E¥9MERI1A]
Kubernetes fR%3, o] LB GIE—HFNIRECE A0, XLEFMTE X HRLENihEE R HLARSS

N7 BIFEENERPARSIIMN AR, RIMBNEBHEEARTE TN HECE A FH TS,

BEERGANEARSEE, BERXIFAHEEZTU TS LIRESALEMED:

$ 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

BENBENE, 1T runai 1ist UEBRTF AR Jupyter EiBABRKAY sARES vRL (s ) o L URLH
ANORR, ElBFRMmOALEM. FI0, ES N hitps://10.255.174.13/test-ingress-8888,

BXFMAESR, BFEN "EREENIHEOBRMNRRERMBZTIERE

"R RIEERHM AR

KSR AX

TATHR, BIENT —IMErgs, ERPONMERFENSBRZESHIERE, UESR Run: Al

Orchestration SR AR, E©RIUERE GPU ZRMAAMEENRENEMSESFFAE, HINEAFERA—TH
FriRH9 RESNET-50 & &N " ImageNet #3EEHI RESNET-50 & /& NISiEE""

$ 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

FAz1THY RESNET-50 EAENRR 5 H4EE "NVA-1121" WFAREFEEAHE Docker IFEET RS, FAE
F7THRE " -local-image’ o FHTREEN DGX-1 TR ERBR ~ /mnt” 1~ /im™ 25EEEE " /mnt 1" /tm™ o 1%
BIREE(IT NetApp AFFA800 £, #H dataset dir BEIERBER. * -num_devices=1" 1" -g 1" FR=HEKA]
RE S EE— GPU , HIERE run.py A S, MEE R runai Submit BHINRE.
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TEERT —MRAEFREEMR, HP GPU FMAERN 97% , FRE+ITEH GPU B HER. &RILTE GPU/
BB &FTEPEMEENESTHMNSER GPU &, " [ETEIETHFEL " §R BRI EEETRELR,
e, AR, X8, =, GPUBHA, iaf7iE, #EMFARFEAERS. MNP ERHETIRRHEFE
[B]2/R7E "Pending” fEdLH, &/E, TRIERKRHEESPE DCX-1 TRE GPU HFSHMFIAZR,

= ru g - ] Overview Cluster: cluster1 rick.huang@netapp.com NetApp
Nodes Total GPUs Allocated GPUs GPU Utilization Gellol; Projest
[
4
3
Idle Allocated
GPUs 2

9 ; /0 Y
0
team-c 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 daa non Anar s
Pending Jobs Modes
Job Project User Type Requested GPUs Walt Time Node ~ Total GPUs Allocated GPUs  Utllization
netapp-heavy-c-2 team-¢ root Train dgx1-1
PR : 2.00 00:13:20 4 8 g 97%
dgx1-2
9 8 B 97%

"R AERBREHIEHHNREATFHEIER GPU B EL"

NERRENTERHEHREXTEHRHIER GPU BILL

HARASHMARARTAL, BSHAENFRNEREAEREN, WETIEAHBEMTENITERRED,

Fitt, EEERZLL GPU MINENNEXER, UERILUEE— GPU B D ELEMTERRH. Run: AlBILSS
TIZRERTIZN Kubernetes ERVRSBUTEREREE T — M EDLL GPU HERG, AR5 FE1T CUDARE
FRIENE, THERTHENMREMESER Al 1535, 889 GPU RAR] LUERRMNEIERIZE Al T12H]

PAIRE— GPU LENEITZ N TIERHRIAES. XiF, EWFAILER—B4F LETESHNTRAEH, f
BN, EZIRFIFBAESHIE, MMEEEMZS.

Run : AIBBZ7EE GPU 24 EIF A B SRNAEMITEZEIE M2 EPMEZLE GPU , Ba8aI LUERMIIIE
XL GPU , MIRENRMIIANIER—1F, XiF, ZPITEABERER— GPU LHEBFFHAREIT, MR
SHEET. BRLEZEH, ERANBIEN, FTEENARAISHITEN.

—MNEBNERBA ARSI B EER— GPU LE1TMEI\MEL, XEKREERUERR—MEAFHRIT/\E
B TAE,

N FFEFREL fracos BFHE tean-d , FITAIUEEISDER GPU &/ 05, X—RehEd

nvidia-smi BB H—FWIE, ZHSERAEA AN GPU AFEN 16, 255 MB : DGX-1 &4 V100
GPU 32 GB f9—3,
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root@run-deploy:~# runai bash frac@5 -p team-d
root@frac@s5-0: /workload# nvidia-smi
Tue Jul 28 15:17:83 2020

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

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

| S I I e Y I e e e e h = === I e e e B

I ) Tesla V100-5XM2... On | B¢ ) .0 Off | @ I

| N/A  57C PO  240W / 30@W | 15525MiB / 16255MiB | 10@% Default |
I N/A |

Type Process name

N/A  N/A

"ETR: B I ERCE GPU HECIL S R A"

BT ERCA GPU HECRIE SRR NI A

EADNEDTHR ERFTREDLAT", M, BN TEEANRAAE, BFETET. ARERATEE, UK
MERXMTIERHEIE, Bt SNITRIAEBECE GPU ELE, FITXAFMZEN T T ONTAP Al IR RIS S
BRFEMNAERAMAE W RBIER F RN TIERE,

MNFX=E, BREUTHEMEE:

mE [iRES
ZPA A 4.
ZPA b 2.
HBA c 2.
Ei]iN 8.

tesh, BATESIX =N EBA AU T RSS!

* Jupyter £i84EBAN: jupyter/base-notebook

°* Run : Al Quickstart : gcr.io/run-ai-demo/Quickstart
BMNAkNEZRIEE T A TBIR:
* BRRIRECERE MY AN M A P B R
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* BRAPMEREMERE GPU B NEBF] GPU BIEEEK
* BRNREEPEFEANRH GPU , RANFENED RIFHEIPAS A F B R RECHRERRITERI
* BRIMATEE T EEEREL (130 NetApp B28) BIEFR NetApp R RIEMREIES BN
* ETRNEERRREITEMERNE S
° Jupyter EigZs B
° iBfT: Al B2
* KO HNERSF AR
BXEWREREHRITHERRSFIIRFMER, BEN "E 4.8 THISIFHAEE"

RZFAA 13 NI EE, BAUER— T BEJMAOER GPU 7&K, MTEFR. Bi1EEMEIFIN
NEEL, BHENSRIERFEN, S EEEESHRBEETHA L. MTFRENFL, FTMHFEARE
EEA Jupyter ZEiLAREMESHIFRE AL, Hit, EEGEAERAIZEEHRFENER MECE GPU 7K.

CLI SERVICE URL(S)

MR SRE RN T :
* EBNEMH: AT 16/16 > GPU,
s EHMAES,
* AFHEEED RIS M, b GPU BIEREZ,

* team-d FHKRERFAEEE; HELk, team-b M team-c BJLUEESIOPFHEREIINGY GPU , MTTANREIH
RE,

F—%: BAARSEAT

BARRSEAT

AT, BIRETR, Y tean-d ERES GPU (ENMETHED) N, RAKEMH tean—b fl tean-c
WIERE, FUAFHEDEHBERERS.

BRRRIEL, ERNERREURRTNSSFISHAES, FER—T "% 49 TONIEAES",

TEERT BT MMt~ ENEREF AR, SMEDER GPU MUARFAEIELL, FfTATLL
MERE, SPFEHEIPATERAEFIBERE GPU SEd £ A A GPU S2X8F, Run: AIBRMAFHER
23A team-b M team-c HE—NMEL, ANENERETMBELZ, XtFa] UIRHBARSHERFAE,
MEERZFRNNEEERIRENFRRE T I
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Nodes Total GPUs Allocated GPUs SRRt GRUS/ Project
10

2 16 16 *

Running Jobs Pending Jobs Idle Allocated 4

13 2 1 86% | - gl

team¢ leam-b team-a team-d

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%
c-5a team-¢ 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 00:01:34 dgx1-1
g It foo rain gy 8 8 5%
c-4-gg team-¢ root Train 2.00 00;04:49
dgx1-2
" 8 8 89%

LM SHERERIATARS!

* B HTE. * RAZBEFE GPU BWECE, E&8MERERTEREEKS. HENIEREETE
T HECERBYE A

CCREHZEE, C RARIEFRFELEBIEGN—MENITEAR, ARELES—MERIERE. Run:
Al EEREB QTR X,

T SERAAT
AN AT

FEATHR, BT BSTEREXTELEABIHETNER . BIXMAN, FIWERT Run . AIBIA
TR ANARETIREC AL R D IR EE R R

M7 RE B AR

TE M ERAEREI HECHR GPU BYBIHEBAMS

* BRASUNARIEECA 2 BRI L REBI RTINS M Z B D EEATHER DT, UEEFRAEIRIAR
SRANERATENT.

LRI "BEAFFEDELT", BRIIEAHAN: — AT tean-b, —TAT team-co EAXRTH, KA
Rexd At TR EEITHERA

BXREXRE, FRNASMEGEUNRPITHGRSEIIFFAEE, BN "E 4.10 BHEFHEE"
RIEZB DRI EEALET "5 4.10 TRVNELFAE R " RAFEEIRER team-a, team-b #l team-c FiE
GPU #P@d HIgAiH. STgHIEREE (4 1) HEEE, team-a B GPU %, M team-b M team-c
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SN EAN GPU #LLEIET (2 1) 2R, DENETERT GPU NEEREFHINSEHAILER, X2
EARFERTKECTMENMRERNEL, HESTHNBEKRES GPU , BIHECTIENHATRE, Hib
R FRRIRESS Al REBFLIEFET, XihE )T &R LSS QTR LRS-

Nodes Total GPUs Allocated GPUs e ARRaon e/ Prosect

2 16 16 - m

Running Jobs Pending Jobs Idle Allocated . mn wm |
! : GPUs o |
14 2, 86% o |
o y . ) | | ]
P 1 team-¢ team-b  team-a
Running Jobs
Job Project User Type Node GPUs Run Time Progress Utilization
c-3-q02 team-c root Interactive dgx1-1 0.20 00:22:01 29% 100%
alg team-a root Train dgx1-1 1.00 00:22:10 42% 99%
b-2-g04 team-b root Interactive dgx1-2 0.40 00:22:09 24% 100%
Pending Jobs Nodes
Job Project User Type Requested GPUs Wait Time Node - Total GPUs Allocated GPUs Utilization
j 0074 ¥
c-6-gg team-¢ root Train 2.00 00:07:45 dax1-1 g 5 ok
b-5-gg team-b root Train 2.00 00:07:46
dgx1-2
i 8 8 89%

M RAVEE R

* REFISRBEME R TR HEUEAT

* BRBAIMFIRIBAFEERAE, X team-b M team-c FRSHEBHRENBEE GPU (AAENIREHE
155’9@3%@ , T team-A 3X15HY GPU %&%%E%E"Jﬁfg‘, R AMITECEE team-b ] team-c IR

o

* FRE S ECERIS B oh5e o
Fitb, RENEUTRES MRIFIRE:

mBe 245 GPU comment

HIRA A 8/4. BT EEAIY S GPU » =BAF,

HIRA b 4/2 BT ECERAI S GPU » — 1PN I1EfR
#HEHR

HIRA ¢ 412 BT ECERAI S GPU » — 1P I1ER
HEHR

EiIN 0/8 RARER GPU , REEHMMT
e E,

TEERTEME2H Run @ Al Analytics {5 BRPENTIBE—EEEING GPU HEER Eid I EECER
GPU pEcEUl@&ERFIAE", , M, BERPNE1TRREEANEAN S ESERFZHANEERN GPU &,
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ITrIEE, RASRBRXNITIEAEISSE GPU » Xi¥, HEEHPEFERIA GPU BY, FEPARILUEE
g, ARREATERERMNESEL, &EEEIFRENEERBRERS.

GPU Allocation / Project ~

10

i
0 S ST — el
08:30 08:35 08:40 08:45 08:50 08:55

— team-a team-b team-c — team-d

"F—%: BEIEREZR Trident BLE R PersistentVolume"

BEIRRTZE] Trident EZERY PersistentVolume

NetApp Trident @— N RE2ZZIFNAFENE, EEEBEHERRUNAEFNERITAME R, EoJLUREK
EiEE 3 Trident EE%E’J Kubernetes PersistentVolume (PV ) 1, #Hi@id NetApp ONTAP #IBEIRMR et
BIEHDE, MZE, NetApp Snapshot FAR, SFMFSERERTE.

ESFRNGHmATEIFR PVC

FFTF IR AR Al TE, AREIB2EMEEB—1 Kubernetes PV BB NSBIEREEaN. BEEEFH

Kubernetes sk AMEERE (PVC) , ARPHXIERIE PVC . 1BEZEN "NetApp Trident X14" HX I PVC BY
HHERE. UTEREEFEHRINE PVC BIRHG:

$ runai submit pvc-test -p team-a --pvc test:/tmp/pvclmount -i gcr.io/run-
ai-demo/quickstart -g 1

BITUTHRSERIE team-2 BEN pve Mk APRE:
$ runai get pvc-test -p team-a

R EE PV tmp/pveimount 3 E] team-a job ve-test o X#¥, ZNRBIMALUMB—NEIREEIE, X

AARREFREPEFESITIRFRANEEER. SUERERATLUME—RIIRE, AEEdZK m:ﬁﬁﬁﬂ
RARBINERE SR,
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FER LT a<iha A28 Shell :

$ runai bash pvc-test -p team-a

AlE, BRI EBEHNEHNNESRTBHE.

XFEESFER PVC BIINEER] S NetApp FlexVol ##1 NetApp ONTAP FlexGroup BEIEEH, MMEHIETRR

IMETAERERE, ERANBIEEEETRFAE NetApp RIEFHIBIEMKELEM,

"R B4 "

#Lie

NetApp #1 Run : Al BEEEREARIRETEBHE1E, BT NetApp ONTAP Al B RAES Run : Al FATER
Al TEGERIESEAVREThEE, RS BIRET —1MNE8E5N, BFEMREZINBIREEEM TIERE

Miz. BINAELIXEMRSENZFEXAR NetApp 1 Run @ Al THEZER.

TR 8 4.8 BRONIIEAE S

% 4.8 THNIAIFAER

BB B & L ER 2 BMIRIF AE R

BRUA TR 1R -

me Elf&
FIBA A Jupyter
FIBA A NetApp
ZPA A BT Al
FIBA b BT Al
HIFA b =17 Al
FIBA b NetApp
FIBA b NetApp
HRA ¢ =17 Al
FPfA ¢ BT Al
FIBA ¢ BT Al
FIBA ¢ NetApp
HIBA ¢ NetApp
[N NetApp

GPU #&
1.

1.
2.
0.6
0.4

0.5

0, 3.
0.2

"B I ERE GPU HECRIl s REF AE",

0.6/2
1.2
2/2
4/2
0.5/2
0.8/2
1.2
32
4/2

4, 8.

comment

EEEREFAB R
GPU B4t

GPU B4%tL

B ELER

GPU B4t

GPU BZtL

GPU B4t

— NS ERER
[P ORiREN
EEERmRI—+



$ runai submit <job-name> -p <project-name> -g <#GPUs> -1 <image-name>

MR AR ERRYSE s LI -

$ runai submit a-1-1-jupyter -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¢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 -1 gcr.io/run-ai-demo/quickstart -g 1 -p team-c

$ runai submit d-l1-gggg -i gcr.io/run-ai-demo/quickstart -g 4 -p team-d

LS, SR AT AR

= 2578 GPU ERPAN TR E
ZIBA A 4/4  (ARECER / S2FRo3ER) p
ZIBA b 4/2 x
HIBA ¢ 4/2 x
EilIN 4, 8. p

EBN—T B ES R GPU SHBEHA AT BTN NAHR.
HETR: 4.9 BHUEFAEE"

% 4.9 TTRUNEIFAER

S B S HNEFMEE EATRSBAT

BRI FIRFF R R :
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Y= GPU =2 2it
Ei[IN 2. 6/8

EilIN 2. 8/8.

BEERUTERTHNGLFT:

comment

team-b/c TIERAEHEEH
#% pendingo

HEFPA (b/c) T{Ef
HEFEHBE pending o

$ 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

LB, R AT ATIRE:

me 245 E GPU
FRA A 4.4
FfA b 2/2
FIBA ¢ 2/2
FRA 8/8.

BEEN—T "EAFESIEAT" BXrENHIZ=9ITE,
“ETE: F 410 TR IEHEE"

IHE D B E LI 2B IERE R "EFd E AT,

B TIRFIEAE team-A , team-b fl team-c FY{EAL:

mE GPU #= Rit
FBA A 2. 4.4
FBA A 2 4.4
HPA b 2. 2/2
HIPA ¢ 2 2/2

B TERITHGLFE:

EHAR TR &
7

cH off of

comment

1 D IEAHEHRA
BEHRA 2 TR E
EHA 2 TR E
EHA 2 N TR E

$ 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 -1 gcr.io/run-ai-demo/quickstart -g 2 -p team-c
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LAY, @M F LIRS

g 2458 GPU EHIAN T Efh %

HZBA A 4.4 WP LTIEAHEREN GPU B

HIBA b 212 WM TIERE, 8N TIEREE
w1 GPU

HBA ¢ 212 WM LTIERE, 8N IIEREE
w1 GPU

EilIN 8/8. I

TR, MR team-d BIFFBE TIEMAE:

$ runai delete -p team-d d-l1-gggg d-2-gg d-3-gg

BEER—T "EFIEAT, BAFMEESENHTR.
" MNELEREMNEE"

MAIREHENES
ETREXSXEPFRERNESEL, BEAUTER:

* NVIDIA DGX &%;
> NVIDIA DGX-1 &Zihttps://www.nvidia.com/en-us/data-center/dgx-1/[]

> NVIDIA V100 Tensor #Zi(y GPUhttps://www.nvidia.com/en-us/data-center/tesla-v100/[]
> NVIDIA NGChttps://www.nvidia.com/en-us/gpu-cloud/[]

*IB1TD Al BREHRR AR
° Run : Al F=@i&7 T https://docs.run.ai/home/components/[]

° B1T: Al REX#https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-Al-on-an-on-premise-
Kubernetes-Cluster/[]

° f£ Run : Al S5 1TRE IR Elhttps://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-
Unattended-Training-Workloads-/[]

° £ Run : Al S fTREH S E GPU %3#https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-
Using-GPU-Fractions/[]

* NetApp Al IFHIF &
° B ARIRE https://www.netapp.com/us/media/tr-4798.pdff]
° fE]%Z;E https://youtu.be/gfr_sO27Rvo[]
° GitHub 7Zfi#ZEhttps://github.com/NetApp/kubeflow_jupyter_pipelinel]
* NetApp AFF &%;
° NetApp AFF A &%= @l i&https://www.netapp.com/us/media/ds-3582.pdf{]
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° IEATF2NTF FAS B9 NetApp IAITFELE https://www.netapp.com/us/media/ds-3733.pdf[]

° ONTAP 9 &
EEhttp://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286[]

° NetApp ONTAP FlexGroup Volumes ARk & https://www.netapp.com/us/media/tr-4557 .pdf[]
* NetApp ONTAP Al

° SXFH DGX-1 9 ONTAP Al # Cisco M£&i&it#gmhttps://www.netapp.com/us/media/nva-1121-
design.pdff]

° (KF DGX-1 Y ONTAP Al # Cisco M£&EFZEER) https://www.netapp.com/us/media/nva-1121-
deploy.pdf]

° 3 FH DGX-1 #1 Mellanox M£&1&1T15R5H9 ONTAP Alhttp://www.netapp.com/us/media/nva-1138-
design.pdff]

° X FH DGX-2 Y ONTAP Al i&it15Fahttps://www.netapp.com/us/media/nva-1135-design.pdf]
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