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1. NetApp DataOps V—/LF v k

2. NGC DFHRE

3. NVIDIA Rivea t/—/\

4. NVIDIATAO V—IJLF v k

5. TAO EFI)LZ Riva ICTURR—kLEFT

BAZRITTBICIE. ROFIEZRTLET,

NetApp DataOps V—ILF v k : Lo H—DEVF XY hoRESR— K
wER L £ 9 "NetApp DataOps 'V —I)LF v ', XOFIEZETL T,

1L PPTY—IFyrZEaAYAM—ILLET,

python3 -m pip install netapp-dataops-traditional
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2. F-2ERERE

netapp dataops cli.py config

NGC #&m : t> 2 —DRRIEDHE HR— b
v b7y BRICIE "NVIDIANGC". XDOFIEZETLET,
1.NGC 24U >O—R

wget -0 ngccli linux.zip

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

2 REDT4 LI MU ENRICEMLET,

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

3. AV RERTTEDLSIC. NGCCLI 2RETIMNELRHD FI, XOOAT U REAALET, 7O
T RDBRRINIES, APIEF—HAHLET,

ngc config set

Linux R—XTIFHWARL —FT 4 VI RXTLICDWVWTIE. ZBBLTLIETVW'CESEZ BTV,
NVIDIA Rivea H—/\ : X NERHEYR—NLET

tw k7w FTBICIE "NVIDIARIVA". ROFIEEZETLET,

1. NGC »*'5 Riva 77 ILER I >O—R

ngc registry resource download-version
nvidia/riva/riva quickstart:1.4.0-beta

2 Rvaty b7y 7ML L£T (Riva_init.sh)

3. Riva #—/\ (Riva start.sh) ZiEEILX T

4. Riva 7 547> bk (Riva_start client.sh) ZiEE#L £

S.RvaZ A4 7Y hAT. A—FT 4 ANBSA4TSVEAVAM—ILLET ("FFmpeg")
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apt-get install ffmpeg

6. #FEEIL £9 "Jupyter" H—/N\
7. Riva Inference Pipeline Notebook Z#E1TL £,
NVIDIA TAO Toolkit : T X —DRRIEDHHEYR—FLET
NVIDIA TAO Toolkit =t w b 7w 79 3ICId. KROFIEXERTLE T,
1. ##BELTT7 0T« 7L 9 REEE" TAOY—ILF¥ v M,
2 BAVA =L LET WA/ T =%
3 FL—Z YV IPBLUWRABRICER LA A= EFHTIITHELED,

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

4. =FEEL £ 9 "Jupyter" H—/\
5. TAO WA/ — v o EETLE T,
TAO ET7/)L%Z Riva ICTU R R—bk i o X—DREDHHEYR—MLET
EEALTLIEEIVW "Rivea D Tao V—ILF v FEFTIL. ROFIEEEITLET,
1. TAOWRAE ) — b T v IICETILEREFELE T,

2.TAO FL—ZY I EHAETILE Riva EFILTo LI MYICOAE—LE T,
3. Riva —/\ (Riva_start.sh) ZEEEBL X7

BADEETTY
IMEDFRR AR T BRICBEEINRERZVSONTBNMLET,

* & #IC NetApp DataOps WV —ILF v b EA VX b=I)LL. T—R2 XML =P X TLDRBICHET B &
SICLEY,

* NVIDIANGC (&, ¥ XA—=JEETILOR D >O—R%ZESRIETD7H. TNUAOIVR— FEDBHE
ICA VA M=ILTBRELHD XY,

* Rivea &, TAOY—=ILEx v hDHEICA VA M=ILTBIHELRHD X9, Riva1 VX =ILTIE. HBEIC
IS TAAX=2%TILT B LS Docker T—EVHRESINE T,

* DGX H& U Docker TETFILEATVO—RTBICIE. 12—y N T I IHNRETT,

"ROF)F. HREEFERTY"

RREERE SR

"BDORA ! YR— b2 —DRIEDTORER"
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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"
volce 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:

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

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

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

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

For ease of use, please install TAO Toolkit inside a python virtual environment. We recommend performing this step first and
then launching the notebook from the virtual environment. Please refer to the README for these instructions.
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az account set —-subscription XXXXXXX-XXXX-XXXX-XXXX-XXXXXXXXXXXXXX

aks get-credentials --resource-group resourcegroup --name aksclustername
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' Azure CLI : kubectl getnodes | AL ET,
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~

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

NAME STATUS ROLES VERSION
aks—agentpool-346138462-vmssBBBBEE Ready agent v1.1B.14
aks—agentpool-34613862-vmssBBBEE1 Ready agent v1.1B.1l4
aks—agentpool-345613862-vmssBB080082 Ready agent vi.18.14

aks—gpupool-346138462-vmssBRBBE8 Ready agent v1.1B.14
aks—gpupool-34613862-vmssBBE88A1 Ready agent v1.1B.14
aks—gpupool-34613862-vmssBRE002 Ready agent v1.1B.1l4
verronmartina@verron-mac—@ ~ % I

XD . Azure NetApp Files DEEINTH TRy M EERLET, "

Azure NetApp Files DEZEIN-H T3y FEERLET

"BIN: AKS VS RBZEA VA M—ILLTEY 7Y TFLET, "
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Azure NetApp Files DEESNI=H TRy FZER T B ICIE. ROFIEZEITLET,

1. Azure R—=ZILRDRERY FT—2ICBELF T, FLERLARERY FT7—02BREKRLET,

AKs-vnet ] BREDTL T4 v I IADRETT,

2. \/Net D&EIZIZ) Yo LET,

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

Dashboard >

Virtual networks = X
seanlucelive (Default Directory)

+ Add €32 Manageview ~ () Refresh & ExporttoCSV 5 Open query @ Assign tags P Feedback

Filter by name... | Subscription == AzureSub01 Resource group == all X Location == all < +7 Add filter
Showing 1 to 5 of 5 records. No grouping v List view v
E Name T, Resource group T Location Ty Subscription T
E 4> aks-vnet-22885919 MC_sluce.rg_TridentDemo_eastus2 EastUS 2 AzureSub01

S [H7xybh]Zo Vv L. EBOY—IN—D [H TRy ] ZIVYILFET,

4.
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2 Search resources, services, and docs (G+/)

Dashboard > Virtual networks > aks-vnet-22885919

¢.» aks-vnet-22885919 | Subnets X

Virtual network

2 Search (Ctrl+/) « ~+ Gateway subnet () Refresh %% Manageusers  [il] C

3 Overview
£ Search subnets

B Activity log
B Access control (IAM) Name T 1Pvd Ty IPvE (many availab... T, Delegatedta Ty Security group T
L] Tags aks-subnet 10.240.0.0/16 (65530 av. = ¥ aks-agentpool-2288531... -

ﬁ Diagnose and solve problems

Settings
* Address space

_& Connected devices

B TRy MM TANF ] BREOZFIZAT. Iy hOEFE REHLOTICHS TM
icrosoft.Netapp/volumes' | Z3EIRL X T, HOBDIFEBELHWVWTLEET L, [OK|Z2 U v I LET,

r




Add subnet X

Name *
[ ANF.sn v |

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

D Add IPv6 address space (O

NAT gateway @

I None % ]

Network security group

I None v ]
Route table
I None v ]

SERVICE ENDPOINTS

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

Services (1)

0 selected v

SUBNET DELEGATION

Delegate subnet to a service O

| Microsoft.Netapp/volumes v

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

H—EXQOI—HIF. TV TA—LDRAML—CZIEIERAETHETEES, COTIZAILLAR
— R TIENFS ICDWTERBAL TWB7=8%. Azure NetApp Files DFERX D) W MMIXDEHED T,

* 21— Snapshot AE—%ZFERTEF 3L D12 %,
* O —1H' Azure NetApp Files R 2 — LICKED T —RXEZBINTETEL 5129 %,
c KRBEDT7 71ty b TETILEZRITY 35S, Azure NetApp Files DN T #—I >V AHDEEL T,

"RDAF 1 BT AKS @ VNet & Azure NetApp Files VNet"
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E77 AKS @ VNet £ Azure NetApp Files VNet
"BIDILIE : Azure NetApp Files DEZEINTH TRy M EERRLET, "
AKS VNet % Azure NetApp Files VNet ICET7 ) > 53 3ICIE. ROFIEERTLE T,

1. 8% 7 « —JL RIC Virtual Networks £ A71L £ 9
2. TynetAK-vnet-name ] Z3ERLET VU v I LT, KT+ —ILRIC peerings LATILE T,
3 +AddZo Uy I L&Y,
4 ROERFEANITLET,
a. g7 >J1) >4l 'AKs-vnet-name_-to-anf T
b. VNet E771) >4 /N— b +—& L T®D SubscriptionID $ & T Azure NetApp Files VNet
C. 7RAAYRIPANADITRTODEI>aviE. TIAIMEDFFHICLEFT,
S. EBMZEIUYILET,

FHICOVTIE, ZBRBLTKESVWRERY D=2 E7 ) vz Ef. ZE. HIFRLET"

"RDF|E : Trident #1 > X b—)L"

Tridentz 1 > X k=)L

"BIDA : E77 AKS @ VNet & Azure NetApp Files VNet"
Helm Z{ERA L T Trident Z1 > A =)L T BICIF. RDOFIEZEITLE T,

1. Install Helm (@ > X F—ILFIBICDWVWTIE. ZBBLTLIEETL) "V —2")
2. Trident20.01.1 >R b—S5% Ao >O—RLTEBLEY,.

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

3. T4 L ¥ k% 'trident-installer (CEE LT

Scd trident-installer

4. tridentctl' #> X 57 L T$PATH ] OF« Lo FUICOAE—LE Y,

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

5. Kubernetes ( Kubernetes) 5 X&IC Trident #f > X +—JLL. Helm (Z&B"Y—2")
aF4LIbrJ%E helm T LI MIUICEBELET
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$Scd helm

b. TridentZ1 > X k—JL

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

C. Trident /Ry RDRXT—H X% HER

Skubectl -n trident get pods

TRTDORY RHABTEEPDHZFEIE. Trident 1 VX F—=LEINTHERDRY RICEHTITET,
6. AKS D Azure NetApp Files NI IV RERMNL—JOSR%EREZY Ty ILET,
a. Azure U —EX ) I NILEERRL £

H—EXF1) > NILiE. Trident H' Azure 3815 L T Azure NetApp Files )Y — X% 1R{ET 2 5L
ZnLET,

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

HAFRDBIDELSICBD FT,

{

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

"name" : n "'

"password": "XXXXXXXXXXXXXXX.XXXXXXXXXXXXXX",

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

}

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

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

"location": "westeurope"

"serviceLevel": "Standard",

"virtualNetwork": "anf-vnet",

"subnet": "default",

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

"defaults": {

"exportRule": "0.0.0.0/0",

"size": "200Gi"

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

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

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

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

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

30



apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:

name: azurenetappfiles

provisioner: netapp.io/trident
parameters:

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

1B AL =0 AN ENIcC e 2R L £ 95

kubectl get sc azurenetappfiles

PROVISIOMER RECLATMPOLICY VOUHEBINDINGHODE ALLOWVOLUMEEXPANSION AGE

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

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

Helm ZfEA L T. AKS T Rapids T 7O XV rEFERALTDask zty b7y LET

"BIDR— 1 Trident Z4 X b—JL"
Helm %M L T AKS T Rapids L T Dask v k7 v I 9 3ICIF. ROFIEZRTLET,

1. Dask with Rapids 1 > X b =)L 9370 DEFIZEREER L £ 95

kubectl create namespace rapids-dask

2.9y IR —L—bT—RtY b ERFTS PVC ZERL T,
a. RDOYAML A>TV T 7AILICREFELTPVC Z1EFR L £9,

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

storageClassName: azurenetappfiles

31



b. YAML 7 71 JL% Kubernetes 7 5 X ZICERAL £,

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

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

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

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

cd helm-chart/rapidsai

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

dask:

worker:

name: worker

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

Jjupyter:
name: jupyter

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

S. URSMUDKR—L + T4 LU bUICHEENL Helm ZEBA L TAKS EIC3DDT—H— -+ /—RZEHFHD

Dask zfRFEL X9

cd ..
helm dep update rapidsai

helm install rapids-dask --namespace rapids-dask rapidsai

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

Azure NetApp Files D/N7 #—< > X[EE

"BIDFIE : Helm ZEAL TAKS I[C Rapids T 7O XY hCDask sty h 7y FLELT "

BEFEOR) 2a—LOY—EXLRILEZETBICIE. FDR) a—LICHREBERY—EILRILZFEHTBIHD
BRET—IIIR)a—LZBIHLET, COBREEFERTZI T, BEXKIE. T/ NMRELRT—2Ev b
DD GPU % 2EMEICFEB L. T—X2 ¥ GPU OEMICEHLETAT—IL7 I k £7=1F Premium Tier

ANDRT =Ty T TSN TEET, Premium Tier (.
FD4EBEREL. R 2—LDOY—EX LRIV EZLEETRIEOHICT—REBRENTEI B RT—ILT Y

TERITTEET,

R)a—LOH—EXLXNILZBNICEET S

RUa—LDY—EXLANILZEFNICEET BICIF. ROFIEZRITLET,

1. Volumes (AR a1—L) R=I T, Y—EXLRINEZZEETZHR)a—LEHFI)YvILET,

ILOEE] ZFRLET

MNFSv3 10.28.254 4:/norootfors
| MFSvd.1 MAS-T35a.docs. lab/fou
MFSvd 1 MAS-735a.docs lab/krt
MFSv3 10.28 254 4:/movemel
MFSv3 10.28.254 4:/placehold:

Standard

Premium. oo

Premium:----

Premiurm

Premium

poold
Resize
Edit
Change pool
Delete

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

[ 7F—

= » NG

Standard [EED TS /N1 cHT=D XIL—"Tw
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Change pool X

Pools

pooll -~

poall

service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

3. [OK|ZzoVwo LEY,

N7 A=V RAEBOEEZ BHL
NTA—I > ABRBOEEX* BT AICIE. ROA T a>aFERATEEXY,
cHRELFNT—EXLRNILOEEINT )Y ITLE2a—TEMIE>TED., T7A4I MTIFEMICE

STWEHA. Azure T TRV ) T3> T OMEEEZEBMCTIAZEICOVWTIE. CORFaXI+E
BRLTLLIEIVWR) 2 —LDY—ERLARNILZHNICEET S

* Azure CLI @ volume pool change AY > RICDWTIE. ZBBLTLKEETVW" R ) 2a—LT—LOZE|C
Bd2RFaxXy R RICHETRLET,

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

* PowerShell "set-AzNetAppFilesVolumePool 1< > K L " Azure NetApp Files /R 2 — LD F— )L &%
BL. XOBICRTLSICLEFT,
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Set-AzNetAppFilesVolumePool
—ResourceGroupName "MyRG"
—-AccountName "MyAnfAccount"
-PoolName "MyAnfPool"
-Name "MyAnfVolume"

-NewPoolResourcelId 7d6ed4069-6c78-6c6l1-7bf6-c60968e45fbf
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"BID/N— 3> | Azure NetApp Files D /N7 + —< > R EEE"

RORIC. CORRVDBRICERINESA ISV IL—LT7—0%RLFEFT, CNEHOAVKR—FRV b
[ZTART. Azure DBEIN—IDT7 I 2BLVtEF 2 T4l mR2IHEEINTVETD,

4TSI TL—LT—0
Dask cuML

Dask cuDF

Scikit learn
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"Previous : T—RNBEEFILNL—ZVTBRDODZAT S, "

C Dt 3> Tld. Pandas & Dask DataFrames Zf#F L CT. Criteo Terabyte 7—%tz v kH'5 Click

Logs 7—ARZO—REBHECODVWTEHBELET, COI—XT7—RF. LERBDIHDTIRIVILEIC
BVWT LENI Vv I EINZIHNESHZFALED., @B ININA TFSA >V TERGETIILZ
FRALTLWARLWAESHEFAILEDTZ LT, A—F—D7A7 7ML EERTZBEICELTULWET,

Click Logs 7—4#t v bN'5 15 HEDT—42%ZO— R L. 5t 45GBICL & L7z Jupyter /— T v oD
ctr-pandasrf-colated TXDIL%ZRITT S & &RFID 5,000 F1T7Z FEL Pandas DataFrame HMERL S 11,
scikit FES VA LT # LA METILDERINE T,

%%time

import pandas as pd

import numpy as np

header = ['col'+str (i) for 1 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.float32).fillna(0)

from sklearn.ensemble import RandomForestClassifier

# Random Forest building parameters

# n streams = 8 # optimization

max depth = 10

n bins = 16

n trees = 10

rf model = RandomForestClassifier (max depth=max depth,

n estimators=n trees)

rf model.fit (df sliced, Y)
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# testing data, last 1M rows in daylb
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))

"KiE. Dask D 15 HEZ#O—RKL. DaskcuML S>A LT AL A MEFIZL—ZVFLFET, "
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"BIDFIE : Pandas T lLogsDay 15 %271 w2 L. sckit iCEBLIES VA LBTALANETILE ML —
ZVJLEY, "

DI 3 EERKIC. Pandas @ Logs Day 15 #O0— R LT, scikit ICEB LIS VA LT AL XA NET
Wz hbL—Z>JLFd. CORITIE. Dask cuDF Z{EF L T DataFrame O O— F%Z3%E{TL. Dask cuML
TOIVALBIALANETILDORL—Z220%1TWVWE LT 723 D L—ZVJRBERIEDEVE
kgL ELE" TRL—Z BRI S "

Crito_dASK_RF.ipynb

D/ =Ty olE. ROBUSTRTESIC Tnumpy, cuml 1 « BLUOBRER TAsk1 STV EAY
/—J-:_I\ngza-o

import cuml

from dask.distributed import Client, progress, wait

import dask cudf

import numpy as np

import cudf

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

client = Client ()

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

client

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

n workers = len(workers)

n streams = 8 # Performance optimization

AKS S5 XZTId. RORAT—RIANKREINET,

Client Cluster

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

Dask IGBEERT/NT XA LEFRBALTVWEY, UEBO— RZRERFICETIBZDTIEA . Dask & Directed
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Adsft
# Random Forest building parameters

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

n trees = 10

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

# Model prediction

pred df = cuml model.predict (gdf test)

# calculate accuracy

cu_score = cuml.metrics.accuracy score( test y, pred df )
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FL7o MLON—2 3 VEIBIE. ETILDOEN . F—LXAYN—ETOEEXDHEE. EREOBRM. £EA
DFLVWETFILN=Sg3>0oO0—Uyd, T—2Y —ADERICEERZE#RI-LET, X2Yy 7y TD
ML N—2 3 V8 (Snapshot) (&, BFERERICEEEST 37 —X%. fL—Z2JFAETIL. OJDRA >V b+
AVRALN=2a3 XY TFvyTEET, EELAPIHR—KMIED. REITFFOAI 75y b T +—LK
DHEENBRICHEDET, FL—Z VT OREICEDVWTARY MR NI H—F BT TEAZTT, £/-. O
— KX Kubernetes ( Kubernetes) ETERITINTVWARIAVTFHICADEEEZMZTIC. EBRSEDRER
FYyIFvIRREBELHDET,

REIC. COTIVZAILER—FE. AKS ZN L TEHRD GPU XIS/ —RTNT 44—V X%ZHET 355
EESvITYvILET,

TuSimple 7—2t v rZFALIEL —YBEDOI—XT—XICEBIT 298 NL—Z227

CDTIZHAILR—ETIE. L—2FHEB® TuSimple T—421w MIRLTHEI L —=2J0%RITLE
9, Horovod I&. AKS % fEF L T Kubernetes 7 5 X ZKNDEHD GPU / — R TTF—298M L —Z=V0%
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BIEFICEET A7HDO ML —ZVFI—RTHERAINE T, O—FidE. TuSimple 7T—R2DA T >O—K$H
SURMEBBEDOIYTHFAX=J8 LTy T—J3NTVET, MIBENiT—2IE. NetApp Trident 735
TJAVNICK>TEIDHTENTKGEAR) a—LICKRIWENE T, fL—Z=22JTlE. 12k FTF1
;—Dﬁﬁﬁéh\?—&@ﬁﬁ)ﬂ—FﬁtﬁﬁéntiﬁﬁuJ—AE%MGME?—Qﬁﬁ%éhi

FT=REML—=Z2IDT 3 T%FRETSICIE. run D AIZFERALTIY—XDEDOHTEEER® A —T R

fL—>3>L %9, Run : Al Ti&. Horovod IZAE 7 Message Passing Interface (MPI 5 Xwt— )N
wOVTAVRA—T A R) MIBERITTEEXT, COLAT7TRTIE. E8O GPU /—RHAHEEISEEL
T BFL—Z20 mni Ny FORITEICEL—ZVITDEHZEHTEITET, £/o UIPCLIASML—
ZOJRBERTE S0, EROEHKRAZHEICERTETEI,

NetApp Snapshot IE kL —=> 40— RIHEINTED. HS5PIRBRICHIGTET—XDREL ML —
ZVUBRETINEFVYTITFVYLET, CORMBEEZEFERTI . FHRHTST—XI—RON—23 >, B&
VERSN-BEESTANL—Z VI BAETILEBTEF XY,

AKDEY r 7y T4 >R =)L
AKS VS RAZDE Y F Ty TEA VA M=ILIE. ICEAFT "AKS 7 T A ZER L ET"s RIC. RD—E
DFIE=ZRITLEI,

1. J—RDEAT (VAFL (CPU) /—RZEIEFT7—H— (GPU) /—ROWTNTHDH) %ZEIR
FTHREZIE. RoVWInhzERLET,

a. Tagentpool 1] EWSERIDTZAT) « X7 L+ /—R% 'Standard _ DS2_v2' -1 XIZEBML £
TTF72ILED3I DD/ —REFEHALEY,

b. 'Standard_NC6s_v3' F—JL « B X% {EH L T 'Worker ./ — K gpupool' Z:BIN1L £9GPU / —KIC
I$w/N3 /—RZEFERLET,

Add node pool

Name Node count Node size

Standard_D5S2_v2

Standard_NCés_v

() #AKE5~109PHDET,

2. BAMNSFET LS. Connectto Cluster (S5 XZADELS) #0 ) w o LEFT, FILIER LT AKS &
SRRCEFITDICIE. O—AILERE (v by /IPC) H5 Kubernetes ARV RS>V —IL&EA
VAM=ILET, IC7IEALEFT"Y—ILEA VA L—=ILLET"OSICIGCLTAVRAM=ILLET,

3. "O—AILEEIC AzureCLI ZA XA —ILLE T

4 BEERDS AKS VS RZICTOVERT3ICIE. £ TAZlogin ] CANL. LTI vILEZAALE
ED

S. MM 2 DDAV REEFTLET,
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az account set —-subscription XXXXXXX-XXXX-XXXX-XXXX-XXXXXXXXXXXXXX

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

6. Azure CLI T. ODIOAY > REZAHILZE T,

kubectl get nodes

@ CCTCRLIEELSICE DD/ —RBAITARTHEBHL TLWNIE. AKS V53X X%Z0O—HILERE
ICEHRTRENTEET,

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

NAME STATUS ROLES VERSION
aks—agentpool-34613062-vmss000000 Ready agent .18.14
aks—-agentpool-34613062-vmss000001 Ready agent .18.14
aks-agentpool-34613062-vmss@00002 Ready agent .18.14

aks—-gpupool-34613062-vmssB00000 Ready agent .18.14
aks—-gpupool-34613062-vmss@00001 Ready agent .18.14
aks—-gpupool-34613062-vmss@00002 Ready agent .18.14
verronmartina@verron-mac-8 ~ % §

Azure NetApp Files DZZEEINTY Ty b ZERLET
Azure NetApp Files DEESNIcY TRy 2B T 3 IC1E. ROFIEZEITLE T,

1. Azure R—=ZILRDRERY FT—2ICB8BELE T, FLERLIREBRY hT7—0%ZBERLET, C
DHTIE. AKs-vnet REDTL T 4 v I IDMETY, RERY b7 —TD%FIZT ') v I LET,

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

ashboard

Virtual networks = X
- add 9 Manage view ~ () Refresh J Export to CSV 5 Open query 7 Feedback
Subscription == AzureSub01 Resource group == all > Location ==all X T Add filter
Showing 1 to 5 of 5 records Mo grougir 19 R List v vl
Name Ty Resource group TL Location T. Subscription T

o rg_TridentDemo_eastu East US 2

2. [Ty b1 ZIUy L. EBBOY—ILN=D5 [Ty b +]ZBRLET,
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B Search revources. seeveces. and docs (G /1

Dashboard  Wisrtual netwoeks > ake-vnet-22865919

. aks-vnet-22885919 | Subnets X

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

S Divervies

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

Seltings
Address space

& Comnected devices

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

MName *

AMNFsn o

Subnet address range ™ O
10.0.0.0/24
10.0.0.0 - 10.0.0.255 (251 + 5 Azure reserved addresses)

[ ] Add IPv6 address space (@

NAT gateway (O

MNone W

MNetwork security group

Nane A¥4
Route table
Mone LV

SERVICE ENDPOINTS

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

services (0

0 selected b

SUBNET DELEGATION

Delegate subinet to a service &)

| Micrasoft. Metapp/volumes “

Azure NetApp Files R 2 —LIFT7 TV =3 >0 3 XZICEID BTSN, Kubernetes TR ) 2 — L
EXR (PVC) CLTEASINET, COENIDHTUCED. RUa—LZIFIERY—ERIZERICTVE
> L. Jupyter /— b T w2 PCRY—N—LABERBEICHIET R EHTEET

H—EXQOA—HIF. TSV TA—LDRA ML= IEFTIERAETHETEEX I, Azure NetApp Files
DEBMEBNEIIDEHED T,

CRFY Ty b EFERTERLSICHRDET,

* Azure NetApp Files /R 2 —LICKEDT—RZEATET £,

* Azure NetApp Files R 2a—LDEFTILERED T 7MLty FTETITZ3HEIE. TOETILD/INT *
—X >V AAEDRREIZED £7,
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Azure NetApp Files v ~7v

Azure NetApp Files Dty b 7w FZRT$3ICIF. £9. OFHBICK > T ZREITIVELNHDET "I+
wP ARZ— bk . Azure NetApp Files Zztzwv b7y L. NFSARU a—LZEMLET

772 L. Trident 5K 2 —L%Z1{ERT 57-8. Azure NetApp Files HD NFS 7R1) 2 — L% {ER T 2 FIE
IFETETET, H1TIBHIIC. ROBDHAHB TR LTSI,

1. "Azure NetApp Files &%y k7w FD )Y —2FO/N1 RIZEER (Azure Cloud Shell Z{EH) "

2. "Azure NetApp Files T7H 7 > M E{ER"

J"BET—I)Ety b7 v TT3" (BEICHKH LT, 4TiB Standard  7=1& Premium M k) o

AKS A8 k7 —2 & KT Azure NetApp Files Ry kT —oDET ) >4

RIS ROFIBEICHE > T. Azure NetApp Files VNet £ & HIC AKS kAR kT —% (VNet) O 7E%R%E
RELEY,

1. Azure R— &)L LERDEZRR v & XIC T virtual networks ] E AL EF T,

2. vnet AK - vnet-name #2 )w 2o LT, BE 74 —ILRICET7ZADLET,

. +Add Z Vv I LT RORICKIBEREADLET,

TJa4—ILR Value X7 IIHEDOVITNHTT

EFVT) 0% AKs-vnet-name_-to-anf

BITZ20U T3> ID E 7 1) > 5d Azure NetApp Files VNet D1 7' X
o0)Foay

VNet E77 1) > F )N\— bk — Azure NetApp Files VNet D&

() F74LETER FREURILADTATOLI S 3V ZOEFICLTHSET

4. [Add] £/=IE[OK] 22 Vw2 LT, REXY FO—2I1ICET7 D VT %BMLE T,
FMICOWTIE, #BBLTLKETVWRERY b =27 ) V%R, ZE. HIRLET

Trident

Trident l&. 77U —> 3> 5 F0OkENINL—EIFICHRY BTy TIHABEBLTWDSR A -T2 Y —
27O TU FTY, Trident (&, Ry RELTEITINZASE IO 3 =5/ > bO—Z 8 LTEES
N RJa—L%ZEHRL. 7O 3= /7Ot z=2licBIML £,

NetApp Trident Tid. FL—=Z2F T =2ty N bL—Z VT BAHETINERING ZKENR) 2 —L%EE
B L TR 9 5 Z & Ty Kubernetes & DFBRIREDNAIBET T, T— AV A IVT A AMPT—RI VD=

T, T2ty rEFHTRELTCEEITZFRZNTZ A <. Kubernetes 7 5 XA X %= EICERT
T XTI, Trident Tlid. HENLAPIHEZEL T —2EEBREDXRIMREINZ . T—FTFAT

TAAMIFLWT =TSV N T +—LDOBEEBEEEEITINELHD FH A

Trident z1 > X k=)L

Trident V7 b x7%A VA M=ILTBICIE. ROFIEEZRTLET,
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1. "BHIC Hem Z1 > XA —JLLET"
. Trident21.01.1 1> XA =5 AT O—RLTEBLE T,

N

wget
https://github.com/NetApp/trident/releases/download/v21.01.1/trident-
installer-21.01.1.tar.gz

tar -xf trident-installer-21.01.l1.tar.gz

w

. T4 L7 M % 'trident-installer' ICEBELE T

cd trident-installer

N

- tridentctl' 2 X7 LD $path.” DF LI MJ)ICOAE—LET

cp ./tridentctl /usr/local/bin

)]

. Helm %Z{£R L T Kubernetes 7 5 XX IC Trident #1 > X b—JLLE 9,
a FqeLZbU%ZHeim T4 LZMJICEELEXY,

cd helm

b. TridentZ1 > X k—JL

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

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

kubectl -n trident get pods

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

Azure NetApp Files DN\ I TV RERAM L= IS REBVEY NT Y TT3
Azure NetApp Files N\ VTV RERA ML =0 S22y b7y 733121 . ROFIEZETLET,

1. AR—LTFa L7 MIICYIDEZRFT,

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

3. 'trident-config' 74 L7 FICBEILE T

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

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

Files VY —XIZT7 V€ RX$BHETY) o

az ad sp create-for-rbac —--name

HINFRDBIDELSICED T,

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

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

"password": "XXXXXXXXXXXXXKXX.XXXXXXXXXXXXxXX",

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

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

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

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

ClientID

clientSecret

T7AILFRDBID K SICHED FT,

&
EEZRED Azure YT X0 1) 3> ID

Azure 77>~ ID (RIOFIETD AZAD SP OH
TIH 5 ES)

B9 ® applD (BIODRXTw FTDAZLE SP OH
hhs)

INZAT—R (BIOFIEBTD AZAD SP DEHH 5D
)
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"version": 1,

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

"location": "westeurope",

"servicelevel”": "Standard",

"virtualNetwork": "anf-vnet",

"subnet": "default",

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

"defaults": {

"exportRule": "0.0.0.0/0",

"size": "200Gi"

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

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

8. AbL—CUSREERLET,

a. k8 A—Hik. AML—CUSREZEITEETS PVCZFEHL A a—Lz O3 Z=>5 L
F9. XDV RZFEAL T aiDFIETHER L 7= Azure NetApp Files /Ny 7 T FZ BRI 3R
kL —2 « U5 X 'azurenetappfiles' Z{ER 9 5 & S 'Kubernetes 7 5 A R IR LET

kubectl create -f anf-storage-class.yaml

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

kubectl get sc azurenetappfiles

HAIRDBID K SICHD £T,

PROVISIONER RECLATMPOLICY VOLUMEBINDINGMODE ALLOWVOLUMEEXPANSION  AGE

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

R a—L Snapshot IV R—%> r% AKS ICEALTEY 7Yy FLET

WY AR1) 22— L Snapshot AVR—RY DB ESDLOH I T RARIZA VA R=ILINTLERWEEIE. XD
FIEERIFTLT. ThSQAVR—RY FEFETTI VA M—ILTETET,
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@ AK 1.18.14 |2 1% Snapshot 1> FO—SAERIICA VR F— LI TV EH Ao

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

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

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

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

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

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

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

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

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

HINFRDBID L SICED T,

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

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

kubectl get volumesnapshotclass

HAIFRDBIDELSICBD £,
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NAME DRIVER DELETIONPOLICY

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

[ Al Installation | Z#E{T7L ¢
Run : AlZ1 >R M=)LT3ICIE. ROFIEEEITLET,.

1."Run : Al S5 XA2% AKSICA VR =)LLET"

2. gpp.runai.ai IC77EZAL. [HLWIOY I bOER ] Z 2 v LT L—=2EHB WS &ai% T
9, 'runai' TR ZLEIZER % Kubernetes 7 5 XA RICERL ' F0Heic7Od o ha%xE[ITET
DBE. TERINZBBIZERIIZ runai-lane detection (272D £,

New Project

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

Over-quota for project

3. "1 YR ~—JLET . AICLI

4. A—ZF)LT. XOOAYVREFEALT. LANEZREZT 74 EDERITELTA 7O 7 MMIERE
LEY,
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‘runai config project lane-detection’

HINFRDBID K SICED XF,

Project lane-detection has been set as default project

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

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

kubectl get namespaces

RDESBHADVKRRIEINE T,

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

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

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

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

TuSimple 7—4t v b Z2RTEHOAI 23T LTHIYO—RLTRIELET

TuSimple 7—4t v b ZET LTEU>O—RLTRIETZFOER, AIZP3TREAT>3>TY, D
TOEXTIE. ROFIEZERTLET,

1. Docker 1 X—=SHZEIRLTF v ad 30, BIED Docker 1 X—J % FERT 2551 COFIEZE
BEL X9 (I muneer7589/download-tusimple:1.0 | % ¥)

a R—LTaLZbVICEELET,
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cd ~

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

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

C. Tbuild_image.sh] >x)L« XV TF+ZZEL. Docker VIR b ZBRDHDICEELEXT,
7= ZI¥. Tm uneer7589 ) % Docker U RIS MURICEZTEI XY, Docker 1 X—J KXY
( Townload -tusimple 1 X 1.0 AY) Z2ZXETZIEHTEEY,

#!/bin/bash

i

# A simple script to build the Docker image.
#

# $ build_image.sh

set -ex

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

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

# Push image

echo "Pushing image: "$IMAGE

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

echo "Finished pushing image: "$IMAGE

d X217 +%ER{TLT Docker T X—J%FBEL, KDY R%EMERAL T Docker VRIS MUIZ Ty
\\/:L L/i-a_o

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



2. RTEFRELEY, AIPaJZz4UrO0—-RLTHEL. FIEL. TupSimple LANE #&H7—%2t v
b% Tpve ) ICMILET, COTF—XEw Mi&. NetApp Trident (& > TEIBIICIERR S NE T,

a RITT77AINEXETBICIE. OOV R EFHALEZ I, Aljob :
runai submit
-—-name download-tusimple-data

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

b. ROKRICIEREANL T, RITT7 7ML ZXELEI, Aljob !

Z14—=ILK Value X7 IZBEDOVWITNHATT
E2Y:] 237 DO%4H
-PVC [StorageClassName]: Size:ContainerMountPath

EWSHER®D PVC Tld. A L= 035 X
azurenetappfiles T Trident ZEAL T, #>7<
VRTPVC ZEBLEX 9. CDFBBEDKEARD
21— LBEIF 100G T. N /mntIiCXT > bE
nxd,

14 X—< (Image) O3 T70aAVTTOEREICERYT 3
Docker ¥ X—

HAERDBID K SICHD £T,

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. EEETN/KRUN : AIP3TDOURZRRLET,

runai list jobs

Showing jobs for proj

IMAGE

d FEThc2aTOJzBRL T T,

runai logs download-tusimple-data -t 10
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751150K . 20m37s
751200K - 20m37s
751250K - 20m36s
751300K : 20m36s
751350K . 20m36s

751400K - 20m36s
751450K . 20m36s
751500K : 20m36s
751550K - 20m36s
751600K ‘ 20m36s

e fEl SN Tpvel ZURMLET, ROXTY T TRL—ZUF%TSICIE TODpve AV RE
FERALET

kubectl get pvc | grep download-tusimple-data

HAIRDBID K SICHD £,

pvc-download-tusimple-data-@ Bound pvc—bb&ﬂbr!ad—Zcl?—ﬁec#—aﬁﬁS—?‘?deeEdlbds 18861 azurenetappfiles Lm&Ts
a RTHOT 3 TZzHRLET - AlUL (F7id app.runai’) »

Cluster; runaiaks MuneerAhmadg

Job Name Status 4 User Project Total Run Time Creation Time Type GPU Utilization Used CPU

Horovod #fERA L T. P8L—>&EE L —=> 0 %ML F T

Horovod ZERA L= E L —BEH FL—ZVFOFETIE. 723 >07Ov XTI, 2L E1T95
FIEIIIRDEHED T,

1. Docker 1 X—J%EILRLTT vy ad3h. BEFED Docker 1 X—J%FEHT 35813 OFIEE B
LZxd (. T muneer7589/dist lane -detection : 3.1) ]

a R—LT4 LI RMIJICYIDEZET,

cd ~

b. 7O x Y b5+ L2 kD lane -detection -SCNN-horovod. ICT8EIL 9
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cd ./lane-detection-SCNN-horovod

c. Tbuild imagesh] Y TILAV U T +%2ZEL. Docker VRS K EBHDDHDICEBELET (-
EZIE. Tmuneer7589 | % Docker VRS FURICEZH#ZET) o Docker T X—JZERTHE
ETE£9 (T dist-dlane detection] ¥ 3.11 &Y) o

#!/bin/bash

P

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

# $ build image.sh

set -ex

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

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

# Push image

echo "Pushing image: "S$IMAGE

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

echo "Finished pushing image: "$IMAGE

d X217 +%EFETLTDocker 1 X—J%##BZEL. Docker VRS RUICT Yy alLFT,

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

2 RUN ! T B RL—=>4 (MPI) ET0ORODAI P37 #IRHLEFT,
a. BITOXEEMFER gD X 7w 7T PVC ZBHMICER T ZTHD Al (F—2DA U >O—RA
) DHRWO 7O R%EZFFRILET, ChICkD. EHORY RERIZ/ — RO EL—Z=V0H

ICBLC PVCICTOERTBEIETEEEA. 771 XE— R% ReadWriteMany (CE#H L«
Kubernetes /N FZfERR L TEHL £

b. &9\ XODITYY FEETLTPVC DR 2a—LBEBIFELET,

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

-0 Bound ve-bb03brdd-2c17-40cd-0445-79f3deBdlbdS 10061 RWX ozurenetappfiles 2déh

ARV a—LICNyFEBEAL. 7712 XE—F%Z ReadWriteMany ICEFH L EY CROAYV KT

F RU1—LBZEBEDICESTHITIRLETW) -

kubectl patch pv pvc-bb03b74d-2cl17-40c4-a445-79f3de8d16d5 -p

'{"spec":{"accessModes": ["ReadWriteMany"]}}"'

runai submit-mpi

- ROKRDERZFEAL T PRASL—Z2 TP 3T 2RTITBZRDODDAIMPI O3 TZRITLET,

--name dist-lane-detection-training

--large-shm
—-—-processes=3
--gpu 1

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

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

—-e USE WORKERS="true"

-e NUM WORKERS=4

-e BATCH SIZE=33

-e USE VAL="false"

-e VAL BATCH SIZE=99

-e ENABLE SNAPSHOT="true"

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

Z4—ILF
2LCTl

REBRI v

7Aat X
GPU

PVC

14 X—< (Image)

K3

VTS TRET SREEREERLET

Value £ IIHEO VT NHNTY
BBl hL—=—>0237D%8

KABED /devishm T /N1 X% RAM [TV b
TRAHEET 7ML RTLTHD. EHD CPU
T—HA—h Ny FEMUIELTCPURAM ICO—R
TRODICTDBHEEATUERHLET,

ftranfchL—=>4 7020

D37 T TICEDETS GPU/ 7OER
DEICIE. 3 DD GPU T—A—FOCZAHHD
9 (--processes=3) , 7Ot XIE1 DD
GPU TEIDHTHNET (-GPU1) ,

FiD 37 (download-tusimple-data-0 ) (& o
TR SNBIFEOKER Y 2 —L (pve
-pdownload -tusimple-data-0 ) Z{FEHAL. /VX
mnt YO MLET

COTaJoaAYTFTOERKRICERYT S
Docker 1 X—



J4—ILK Value £ IIHEO VT NHNTY

J—h—%ERALEXT 5|18 % true ICSRET D&, VILFOELRDT—
AO— KRB ICHEDET

num_Workers F—RO—4—"7—hA—FOt XD
batch_size fL—=VINyFHAX

B _ VAL 518% true ICERET D & BN AIBEICARD £
Val_batch_size MREE/Ny FH 414X

Snapshot DEZL 8% true ICRET D L. MLN—2 3 VEED
1eDICT—RENL—ZVTBHDETILAF Y
7oy hEEIETEEY

pvc_name 2Fw I gy bEERT S PVC O%HEI, L&
DT IATEETIF. T—REv b bL—Z=2F
HBHETIL TR SN Pvc-de-download-
tusimple-data-0 D X Fw F> 3wy b EEMRLEFT

HAZROADELSICHED FT,

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

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

e XEINPaTz—ERTLET,

runai list jobs

STATUS AGE NODE IMAGE TYPE PROJECT USER GPUs Allocaoted (Requested) PODs
Succeeded 1d muneer?589/downlood-tusimple:1.@ Train laone-detection wverrommartina - (@) 9 (8

dist-lane-detection-training Init:@/1 Zm «multiple> muneer?589/dist-lane-detection:3.1 Traoin lone-detection root 3 (3) 4 (0}

runai logs dist-lane-detection-training

root@ai-w-gpu-2:~/runai# runai logs dist-lane-detection-training
Running with 3 workers
2021-03-94 17:29:23.158449: I tensorflow/stream_executor/plotform/default/dso_loader.cc:48] Successfully opened dynamic library libcudart.so.18.1
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

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

9 EITHDOML—Z>J P aT7ZHRBLET. RORICRT LSS, AIGUI (F7zlZF app.runai.ai): run
. Al Dashboard ) . JRFIORIF. DL —Z=>F T aTBICEIDY TSN 3 DD GPU & AKS
D3IDD/—RIZDEL. 2B BHDRITTHAAI Pa0FEHETRLTVWET,
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NetApp

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

NetApp

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

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

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

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

kubectl get volumesnapshots | grep download-tusimple-data-0



NetApp Snapshot JE—h57—XZJ X7 LET
NetApp Snapshot AE—h'6F—2%Z U X LT3 3ICIE. XOFIEEZRITLET,

1L R—=LTFo LI RMJICUIDBRE T,

2. 7O 57«4 L2 O lane -detection -SCNN-horovod' ICT5&1 L £ 3

cd ./lane-detection-SCNN-horovod

3. T restore-snaphot-pvc.yaml | #Z&E L. [ ataSource 'name; 714 —JILREZET—RDJ XA ST TD
Snapshot AE—ICEFLEX T, Ffcw T—RXZE LIS PVCHZEETDI_LHTETET, cOBIT
I&. T restored-tusimple] T9,

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: VolumeSnapshot
apiGroup: snapshot.storage.k8s.io
accessModes:
- ReadWriteMany
resources:
reguests:
storage: 100Gi

4. T restore -snapshot-pvc.yaml | ZfER L THL WL PVC ZERL £ 95

kubectl create -f restore-snapshot-pvc.yaml

HINFRDBID K SICED XF,

persistentvolumeclaim/restored-tusimple created

O B INIEMDDT—RZ ML —ZVJIERTZHE. a3 7XEIIMUEICELTY, kDAY R
ISR ESIC. FL—=2 T2 3 TDEERIC Tpve_name | ZETENT pvc_name | ICEZTHRZ S
7217 T,
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runai submit-mpi

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

--processes=3

-—-gpu 1

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

-e NUM WORKERS=4

-e BATCH ST ZE=33

-e USE VAL="false"

-e VAL BATCH SIZE=99

—-e ENABLE SNAPSHOT="true"

-e PVC NAME="restored-tusimple"

INT +—< > ZEHM

FERED) Z 7 HIEMZRT®HIC. GPUx1 X GPUXx3 WS 2 DD FUATNITI#—I VAT B
HEMLELT. GPUEIDY T, GPU EXEVUDFERRK, YU/ —RE3/—RDERZ XN VY
I&. TuSimple LANE #®HT—42ty b ML —ZVFJHRICEIESNE LT T—&IE. bL—=>F70O¢F
AN Y —RERRZ DT D7=HIC 5 BISEBMLE T,

RAREFERTDI . FTIRELT—X2ty bZEEEL. —8D GPU TEEZRIKTE XY, GPUDFE
Brr—42hENMLIEE. BERBEBTIETSNA MIREZTHNICARY—I)L7 7 L. Premium BEEIC
FTIERLRT =TV FILT. T—22BIHTEIeHBL. TINAEHBEDDRIL—TFy b Z 41EIZT 3
CENTEZXY, COTAOLADEFMMICDOVTIE. ZBRL TS EEL, "Azure NetApp Files T —E XL~
L

1 D0 GPU TOMIERFREIF 12 Bl 45 DT L Tco 3 DD/ —RICETND 3 DD GPU TOILIBEFRIFHT 4
K¥RE 30 9T L7

AEFaXYbOUBEOEEILaVIHBINE FLOEDRIAZ—XICEINT =XV A LHRED
BlemLTVWET,

ROEIE. 1 DD GPUEDHETEXEUFEARERLTVLWET,
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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%
I (31.7% m
ROBIE. 2T/ —F®D GPUFIARZRLTVWET,
v Nodes
GPU Utilization / Node (click on a Node name to filter)
150%
100% i
50%
0%
12:00 14:00 16:00 18:00 20:00 22:00 00:00

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

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

100 GB
75GB
50 GB

25GB

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

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

KRORIE. T/ —RDGPUE (1) ZRLTVWET,

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

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

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

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

== aks-gpupool-34613062-vmss00000|

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

) = Chusinr
&
QU Alecation P Unirstion 0
th
= M Aot U Ut aten
G Mamery Aflseatien GPU Mamany Laiestion

| 99.3% 96.9% Tew e A e me,  be ol
I ‘ 26.5% 36.5%
KOEIFE. 32D/ —ROFEAX (%) ICEFNB3D2DGPUERLTVWETD,

~ 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

RDEIF. 3 DD/ —RICFNB 3 DD GPUDXEVFIAER (%) ZRLTVWET,
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GPU Memory Utilization / Node (click on a Node name to filter)
400%
300%
200%
100% |-
0%

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

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

Azure NetApp Files H—E XL X)L
BEOR) a—LDT—EILRILZEETSICIE. ZFERATIHOBRES—ILICAR) 2a—LZBHHLFT "

F—EZLNIL" BBBDIFR)2—LTT. RJa—LOBGFEOT—EXLNILEETIE. T—RZ8B1TY
BUHEBIIDHDEEA. Floe RUaAa—LADTIERICHEELFE A

R 2—LOY—ERLANLEBNICEET S
R)2—LDY—EILNILZEETBICIE. ROFIEZRTLET,

1. Volumes (R a—L) R—=JT. Y —ERALRILVEZZEETZR)a—LzG7UvoLEY. [F—
IWOEE] Z#ERLET

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

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

Pools

pool0 ~

pool0

service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

H—EILRNIILOEEZBEL

BT —EXLRILOZEEIFIIRE. NTUw I FLEa—TAMIE>STWUWETH, 74/ ETIEEMICHE
2TWEHA. Azure W T XU ) P 3> T OMEEZEMICT BICIE. ROFIEEZERTLET "R a1—LA
DY —ERLRNLZHWICEETB")

* Azure Tld. CLIOXR Y RTHXRODIOAXY Y RZERATE XY, Azure NetApp Files D F—)L « 1 XDE
BEOFMICOWVWTIE. 2B L T TV "AZ netappfiles 78 1) 22— 14y 0 Azure NetApp Files (ANF ) 7R
Ja—LYY—XDEE",

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

-pool-name mypoolname

-—-name myvolname

-—-new-pool-resource-id mynewresourceid

* C CIZ/R Y 'set-aznetappfilesvolumepool' XY RL v hZEHET 5 . Azure NetApp Files /R 2 — L
DF—IWNEEETEET, Ra—LT—ILOYAIZEDOFMICOVWTIE. ZBRLTLIEEI WV "Azure
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cnvrg.io D ERH

Helm ZfFHEAL Tcnvrg 72 EBALE Y

Helm I&. FED VSRR, >V FL XX, Minikube . £7IFEEDITTRITAR (AKS. EKS.
GKE #Y) ZHHALT. cnvrg ZXRRICEATIROBERAETT, CDEI> 3Tl Kubernetes H'
AVAR=ITETNAYTLIX (DGX-1) 4V RA YV RIC cnvrg B Y X b= )L ENT=AHEICDWTERRA
LFT,
BItER M
AVRAM=ILERTIBHEIC. O—HILIDVICROEKERFRZA VA M—ILL TERTIVENHD £7,
* Kubectl D& SICATITS
* Helm 3.x

* Kubernetes 75 X4 1.15 LIf%

Helm ZERAL TERBALET
1. BFD cnvrg Helm F ¥ — b 24T Y O— R 3IC1E. ROIY Y RERITLED,

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

2. cnvrg ZEBA T BHIIC. VT XZONEIP 7RL R, LU envrg ZEBEAT S/ — ROZRIHBETT,
F 7L = XD Kubernetes 75 XZIZ cnvrg ZEATBICIE. XAV RERITLET,

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

3. Thelminstall ] XYY REEFTLEFT, TIRTOY—EREVIATLRI SR RICEFHNICA VA b—
ILEnxd, COMNBICIZFRK159DMDBeHhHD £9,

4. Thelminstall 1 A7 ROFRBEBIFRAK 109 TY. BEANTT LS. ILLER L cnvrg @
URL ICBEENT 3D FILWI SR ZBBAD )Y —X e LTEMLES, Thelm'y OV RIFELWL
URL @ L £ 9,

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. IRTDIAVFTFTDRAT—ARAZN Running 1 £7:1Z T Complete 1 DIFE. cnvrg IFEFICEBREINT
WET. RDELSBHEANKRTEINET,
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NAME READY STATUS RESTARTS AGE

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

ResNet50 & &K UMEE X i@#2FRALcI VY Ea—2EY 3 Y ETILNL—ZVF T—4E Y b

NVIDIADGX ¥ X7 LEEMB ¥ 33 NetApp ONTAP Al 7 —F 57 F ¥ £ Kubernetes v k7 v 71,
cnvrg.io Al OS BEA SN F LTce WKEEICIF. BER X SRDEREERN 5% 3 NIH 5 X 7 — 42t v bz (E
BALEL. ERIEPNGERTL COTFT—RIENH I AL A2ELUICE > TREI N 1.
HWSFEATIEEFT NHAT VY O—RY A R 250GB DYV FILTF—R%E 15095 AD 627 . 6151 X—
THEBRELE LT

T—Rtwy bdenvrg 75y R T 3—LICT7 vy FO—R3EN. NetApp AFFA800 R hL—J S X7 LS D
NFS IV ZXR—hkiCFvvadhFlLio

AYEa—FT4>J)V—R=zEy b7V TT3
cnvrg 7—F TV F Vv HEIUAZRT D a— )V TKEICED, IV 7L IT 707y 3t
i BRZAVE2a—FTa I IVV—REZ1D2DTS Y 74— LICERTETXYd, SEOEY N7V I T

& Ta—F7—Z207—2o0—-RDOERTRICEAINII XX cnvrg ZERALE LT, BMDY Z XA
EESITIVELNDHDIHEIF. RORTUV—>2 3y MIRTESIC. GUI ZFEALTLETL,
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Resources

) default cluster A xubemees Cue 9 Compute Templates ([EITE

5 DGX-1 AnOnPremise Madhine 1 Compute Templates [N

- DGX2 ermise Machin 1 Compute Templates  [[EENE

F—4%O—RLET

cnvrg 7S5V R 74— LICTF—R%ZT7yvFO—R9$3IIEF. GUI £/zidenvrg CLI ZERAL £9, ARERT
— 2ty FDIFEIZ. CLIOFERZHELE Y, CLIIE. ZHOT 7L ZNBTE 3. HsRECEEMIC
BNTE8 778V —ILTY,

T—R2%Z7 v 7O—RFT3ICIF. ROFIEZRTLET,

1. #4o>O—KL%E$ "cnvrg CLIY
2 XBTao LI RUICEELE S,
3. Tenvrgdatainit] AYY REFEALT. 75y b 74—LAOT—2tEy FEEEL £,

4. Tenvrgdatasyncl ARV RZFEHALT. T4 LI MDTRTORBZRROT—RLAIZT VS
A—RLEXT, 7T—EHPROA TP b A R7 (StorageGRID . S3. F7lFEofh) 27y FO—
REns. GUITBRTEEXY, XOKIF. O— FIN7EE X SRIGHEERMR PNG 7 71)IL%ZRLT
WEd, T5IC. cnvrg ld. EILRLIEIRTDETINZET—EZN=—J 3 VICERTEZ LS. 7—4
ZN—a3ELFT,
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https://app.cnvrg.io/docs/cli/install.html
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) XRAY [0}

1 Query..
Commit: b91b09628 @ 11-03-2020 13:45 Search

Query Language Docs

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

x-ray / New Diectory New Flle C Revert I View Commit
File Name N dated
e}
2 Atelectasis v-? . months ago
Cache Commit
D cardiomegaly maonths ago
Download the commit to the selected NFS making the data available
EiConsoititon locally on the cluster. Read more fisinths ago
[ Edema Commit: b91b0%62 Status: ¢ months ago
Commit size: 250 GB, 627615 files
O Effusion manths ago
I Emphysema Select NFS: | NetApp NFS Used storage: 64.56/1000 GB months ago
I Fibrosis months ago
O Hernia Cancel m months ago
Cinfiltration e ‘about 2 months ago
DO Mass e about 2 months ago
2 No Finding - about 2 months ago
I Nodule +e about 2 months ago

=]
-t
o
-
=
=1
w

I Pleural_Thickening " about 2 months ago
CIPneumonia " about 2 months ago

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

FvwlaTFT—HTML/IT TS U EEBRE

cnvrg 7O0—%ZFHATR L. ABEMLNA TS U ZGRICEBETET LT, 70— T EL<. HE5D3
BEOMLI—-XT7—XIIWEL. GUI £/dd—REFERLTERTE XY, 70-RNOZFIVER—xV
M. B7%:3 Docker 1 X—2 AL TERBZAVE2a—FTo4 VI )Y - ETERITTERH. N1TV
YRIOSTRZBEL. MULNTTSA>amBlt TEEd,

88



FFOW 14 Viersian 23° . P B ) W e

B Ttk

m n b

mnistprigd

din

%R X 57 O— DS : 7 — 2 ORE

A
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x-ray-model

Image Classification with ResNet50 viwne . B 8 © # <

. Create a Data Task

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

New Task can mount datasets to your other

Dataset

ARWE In each data task, you may select

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

A-ray

x-ray-sample

=) cnvrg. o
© . Datasets

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

Mew Task

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

I&. ResNets0 DFEHIEIL FET 2—I)L%ZERL £ L7, batch_size : 128 . epochs :
NS X—=2EFERLELI. CNESDNTA—ZIZAI AT ITVDRFaIXY N THERETEET, XD

)= 3 v b
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x-ray-model

Image Classification with ResNet50 uerize - ®» 8 © % <

New Task w

>
o
o
S
o
Z

ResNet50 OFtE Y —X&xEHZLZET

cnvrg 7O—ADET7ILTV XL FIFAVR—%> MME. B% 3 Docker 1 X—JH#FHL T BR2OY
Ea—Fa4 > IAYAEVAETERITTEET, Ty 7 v I TIE. NetApp ONTAPAI 7—F F U F v %1%
FAL7=NVIDIADGX AT LTrRL—ZVF 7OV LERITLIEVWEEZEZTWE L, ROKTIE. T
GPU-REAL ] #&#RLF LT CHUE. A>T LIRS RZOAVEa—FTa 2 IFTFTL—RTHD,
T TIo oo 707 —brDFa—%EHL. EBROT>TL—FZFBRLELT. TDKDICLT
'GPU EHD )Y —XRZEDHTEZENATERVES (T XIX ' MOTF—2 - A1 I>T0 XA DU Y —
2ZFERALTVWBRHEE)IE' V7D R - JONAR - T FL—rZEMLT BEISTR - N—X+ZH

MMCTEEFIRDRI =22 3w I ResNets0 DAY Ea—TFT 1 >/ — R LTD GPURMDER
ZRLTVET,
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Araymodel Image Classification with ResNet50 vozonize - » ©  # b NewTask v

A resnet50b B resnetsob
FRTUeE Advanced i Task Is a component that runs a
single script. They can run as a
Compute single task in a flow or as part of a
pipeline of tasks in a flow.
1gpu-real = |

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

gpuxl - p2.xlarge

gpuxxl - p3.2xlarge

netapp ¢
Configurable Parameters:

/  gpu-real 1GPU4CPU16GB detault duster 3 g odel

4gpu

cnvrg. io
Compute

EROEM B

TJO-HMRITINBE. cnvrigliE S vV IBLVEZRV I IO VERN)A—LET, 70-DFE
TIXBEFMNICXELIN. VTILEALTEHRINE T, N1/N—NFTXA—%, 518, VY —XEHXK (
GPUFMAXRLZY) . A—RN=23 >, P—T«a 772k OF £l RO2DORV ) =23y MR
TLIIC. [FRM] €23 TEINICERTESELSICAD XD,
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Crarmicisl X-ray train (ResNet50) | oo |

My & All Flow Expesimeis

R-riy REMatSl
i e sy wa = W
100 Thma: 22:Mar- 2020, 15537 M sunus: ([T Compuite: Koo Start Commit; (IRS4ET )
I, 43922 Mk Diusragioe: Tim image: tensofiow 2100 -py3 End Comma afiftddie
o Memory ek 10 [T GPU Memary
1 TR
| |
I ¥

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 =

"RigEHOTY"
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NetApp & cnvrg.io IF/N\— b F—C LTIREL. MLEKLUDLY T bz 7RAERITD
NG T —XEEERREBEFRICREL TVLE T, ONTAPAI IF. H5DBHRIED

EBRICHSTE2aMeER I YEa—TFTa Y J A ML—CZRMELET, cnvrg.io V
TJhIxz7E T—EAYAIVRAOT—070—-%288L. VY —XFEXREBLET

TET
R B
SHET

CRXRYNTYTTIOZANR—T T T I 27T Mike Oglesby &
* XY NPT ZTFTFIZHILT 1 LR — Santosh Rao K

"R BINIERDORZIGR"

BB DIRRIGR
CORF2AYMIEHRINTVBEROFMICONTIE ROUY —REBRL T T,

* Cnvrg.io ( "https://cnvrg.io")
°Cnvrg 7 (BEOMLFZvY cT7x—L14)
https://cnvrg.io/platform/core
cCnvrg DRFa X2
"https://app.cnvrg.io/docs"

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

https://www.nvidia.com/en-us/data-center/dgx-1/
° NVIDIA Tesla V100 Tensor 1177 GPU
https://www.nvidia.com/en-us/data-center/tesla-v100/
° NVIDIAGPU Cloud (NGC)
https://www.nvidia.com/en-us/gpu-cloud/

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

° AFF [B|F NetApp FlashAdvantage 704 5 L
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https://cnvrg.io
https://cnvrg.io/platform/core
https://app.cnvrg.io/docs
https://www.nvidia.com/en-us/data-center/dgx-1/
https://www.nvidia.com/en-us/data-center/tesla-v100/
https://www.nvidia.com/en-us/gpu-cloud/
https://www.netapp.com/us/media/d-3582.pdf

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

CAVTFEITDRY b7y TOXGEHA ML — !
o NetApp Trident

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

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

http://support.netapp.com/matrix

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

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

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

*MLTL—LT—2&Y—=)l:

° KIE
https://github.com/NVIDIA/DALI

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

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

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

° Docker TY
https://docs.docker.com

o Kubernetes

https://kubernetes.io/docs/home/
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https://www.netapp.com/us/media/ds-3733.pdf
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/
http://support.netapp.com/matrix
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/

° NVIDIA DeepOps D& TY
https://github.com/NVIDIA/deepops

cyE7O—
http://www.kubeflow.org/

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

http://www.jupyter.org/
C TRy RERYFI—=D
° NIH B8 X # &7 — &t v

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

° Xiaosong Wang . Yifan Peng. LelLu. ZhiyongLu. Mohammadhadi Bagheri. OFJLK « ¥
—X. ChestX-Ray8 : [ Hospital scale Chest X-ray Database and Benchmarks on weakly
Supervised Classification and Localization of Common Thorax Diseases . |IEEE CVR . pp3462-3471
. 2017TR-4841-0620

Lenovo ThinkSystem-fi# Rk Design ZER LTI v IRy
7w T TO Al #HEE

TR-4886 : Lenovo ThinkSystem-f#RZE Design ZEHE LT v Ry F 7y S TOD
Al 55

Lenovo . Miroslav Hodak . Sathish Thyagarajan K

ERali))

HENBRSAN=—TIRZAVRAVXATL (ADAS) 1A AR)—40. AR—F2Tq0. B/ DAY
Z—2v bk (l1oT) BE. WDDDFHLWTFZ TV —2 3>+ ) AT FEFEODL A T2 THERN
BTF—RAMN)—LENIBITINELRHDEFT, CORFaXVETIEH. SO LEEHZBEIIVYIRIBED
Xy h7Yy TR L= 32 FO—7F & Lenovo ThinkSystem t—/\IC GPU R—XXD ATHIEE (Al) #ER
FEATRODAVEa—FTa VT AN L—=PDT7—F T FvICDOWTEHRALET, £/-. CORF*a
XY M TlE. ERIZED MLPerf Inference R FI—TDNT #—<X VAT —2HRMH L. NVIDIAT4 GPU
EEHELEIYSHY—NEOSEIEFRMR/EIRIETMELET, #7517 B—XMU—L, YILFX b
)—LOHRDIF IV ADNT =XV A%ZFAEL. AR MIROEVWVHERY FD—O XML —J YR T L
EEARALET—FTI9FVIINANT =TI VRATHD, EBOT Yo H—NDOT—REETILE—THICE
HBTE3cznLlLET,

IEL®IC

tEEF AV FT—I Iy TREDT —REERTBZT—APEITVWET, AX—rEYH—X 0T T—
AN RARDOMEZS I SHIT DI, BRI YD IVEa—Ta VT ZRREICT BV TILZA LDARY
PRV =2V JBREZRDODTVET, €D, T—HEUZ—DAICH BTy 2Tl WBEHDE
WEREDNETETRITEINDLDICH>TUVET, AlHERIE. COEROHEERD 1 DTY, HICT7 It

SL—8%ZFRAT35EIE. TyI—N\DNIN5DT—I0—RIC+RBRNIBEHZREBLEI TN XML
—IUPHIRINZ ZEHZVDIE. FICIYILFH—NRIETIIEETY, CORFRFaX2 TR HEX L
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— OO RTLETYSERBICEATIAHEL. NTA4—IVRICEEESZTICAIHRTIT—7O—RICY
DESBX)y bDHZIDEFHALE T,

CDORFaXVETIE. Ty TOAIHRBEITOV I 7 LR T7—FT I F¥ICDWTEHBAL XY, EHD
Lenovo ThinkSystem Ty JH— N Ry b7y TR ML= X7 LAZHEAEHE S T, BEACEED
BEBRREZEBRNIE. EEROAXSCEXRE VY —%HEIHB 707, NEREIZEITS POS &
27 L. BEETEORENLREEEZHNTZIIL-EILT - RSAEYY (FSD) Y RTFLRY, TS
FHRRRTORBNLEROI-ODEEAAA RERZ I ZBNELTVWET,

AKRFa X2 FTIE. Lenovo ThinkSystem SE350 Edge Server & T k1) LRJL®D NetApp AFF & U EF
S)=XZARL=UORTFLTHEEINT . AVE2a—FTa VT A ML= OO T X S EFRIEICDWT
FEALET, VIF7LYRAT7—FTUFvidk. AIEABITOMENTIX FIRICEBNTERRZIRMET S
EFEFIC. NetApp ONTAP & NetApp SANtricity 7 —XEIEY 7 bz 72 AL T, S@FENRT—4—E
A ET—R7AOT7oav. P—LLRABIRE. V7T RMIGT—RA ML —CRBHLET,
WRFE

ARFaXDME ROELSBAZHRELTVET,

CITYYTAZEETRIESRR) A —IRZ—TSAXT7—F%TT ko

CTF—RYATIVTFA AN T—RAIVS T, Al EWEE (ML) HEE. Al XA TLOBRE

*AlI/MLEFILET IV —Sa>OREDEHDY ) 2a—> 3 E5R A TEZ3TIVE—TS5AXT7—F7F
7 ko

*Fa4—TFZ5—=>% (DL) EFIL® ML ETILEZNEMICEATIAEEZELTVWET—2Y1IT>T
A AREAITVS=T,

CIYVHRETIIOBACEEZEE TSI YT NAARR =D v e Ty O —NEEE,

BRRT—FTIOFv

Z @ Lenovo ThinkSystem 1 —/\ ¥ NetApp ONTAP % 7z(3 NetApp SANtricity X k L —J#EREIL. RERD
CPU IZINZ T GPU OAIEBRENZFER L TARIELRT -4ty FTAIHBEUETILSICHKTINTULE
To CORETIE. RD 2 DORIIRT K SIS B—F7IFEHD Lenovo SR350 Ty ZH—/N\%Z 1 DD

NetApp AFF A b L =Y AT LEHEEG L7 —F 70 F v Z2EALT. NT7A—TVRECRBRBRT—X
BIEZEIRLEY,
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Ethernet switch
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10Gb
Ethernet switch

EF280

ROEDRET —F 77 FvDBEIF. COT7—FTIFvDIAVE2—Ta VIJBRLAML—VEROK
AR LTVWET, BENICIE. ROBEIKRTEINET,
CAXRSPEIY LD SRELIT 2B L VWA Ty AV -T2 I TN X,
CEBORARICEATESRHBEINL—VER !

R ETILCHBOERTICHELRZDOMD T —2 2 —TTMICERNTE XS, I —FTo I —

NEXSL—=JICEET VLA L. Xy b7 =02 T#HHmET L 2EALE T, O—AJLICOE—
TBRREIFHD EHA

c BHINI-ETILEZZIC Ty adhnEd,
c TwI Y —N—BMETIANT 22T —HAT LT BTHOWHLET, fceziE. TvdFNAT
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Jarvis Documentation ] > 77T SOH) ICHDFT,

"RDZATY T )F=IDIA—RAT—ADAT—hrET7O—%"HRAIIAALET"
INGEA—RT—RORE 70— %2 HXEIAALET

BEDI—XAT—REHETHAATAOIIRZ =Sy —DOREETO—%2HRXAEAIA X
TEFET, NFEDOHTIE. XDO4DDYAML 7 71 IILEZERALT. ERDZ1>T2F
IR TRFEEXFELXT,

BI7AIICDOVWT, ROT7AINLEBMED) XA M Z2HAELFT,

*main flow.yml: ERRFEDANEREZERL. HEBICHLCTHD 3 DO YAML 7 7 ILICT70—%
ERLET,

* retail flow.yml:/NEEXLIFEODOHZAICETIEMICEETZIREEZEAET. YATLIFR
HIFEWEDIBHR. £/-1352 5N-EBEOMIEZIRMET 3,

* weater flow.yml: RRUCBIT2EMICBEET 3MZETAEF T, HBAZHECIRVEEIE. 7+0—
7y 7OBEM%ZE LTHEICLET,

*error flow.yml: A—HFDAYTY DR LEED 3 DD YAML 7 71 ILICA> TWRWT — I ZIEL X
To IZ—XRyt—YRRFLIER. DXATLERI—F—0BEREZITAND LS ICEBRRILLET, X
DEUa>TE NS5O YAML 7 71 LOFHABREEREZ RLE T,

main_flow.yml

name: JarvisRetail
intent transitions:

jarvis_error: error
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price check: retail price check
inventory check: retail inventory check
store location: retail store location
weather.weather: weather
weather.temperature: temperature
weather.sunny: sunny

weather.cloudy: cloudy

weather.snow: snow

weather.rainfall: rain
weather.snow yes no: snowfall
weather.rainfall yes no: rainfall
weather.temperature yes no: tempyesno
weather.humidity: humidity
weather.humidity yes no: humidity
navigation.startnavigationpoi: retail # Transitions should be context

and slot based. Redirecting for now.

navigation.geteta: retail
navigation.showdirection: retail
navigation.showmappoi: idk what you talkin about
nomatch.none: idk what you talkin about

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"
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delay: O
transitions:

next state: input intent



idk what you talkin about:
type: message text random
properties:
responses:
- "Sorry I didn't get that! Please come again.”
- "I beg your pardon! Say that again?"
- "Are we talking about retail or weather? What would you like to
know?"
- "Sorry I know only about retail and the weather"
- "You can ask me about retail information or the weather, the
rainfall, the temperature. I don't know much more."
delay: O
transitions:
next state: input intent
error:
type: change context
properties:
update keys:
intent: 'error'
transitions:
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:
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intent: 'weather'
transitions:
flow: weather flow
temperature:
type: change context
properties:
update keys:
intent: 'temperature'
transitions:
flow: weather flow
rainfall:
type: change context
properties:
update keys:
intent: 'rainfall'
transitions:
flow: weather flow
sunny:
type: change context
properties:
update keys:
intent: 'sunny'
transitions:
flow: weather flow
cloudy:
type: change context
properties:
update keys:
intent: 'cloudy'
transitions:
flow: weather flow
SNnow:
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:
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type: change context
properties:
update keys:
intent: 'snowfall'
transitions:
flow: weather flow
tempyesno:
type: change context
properties:
update keys:
intent: 'tempyesno'
transitions:
flow: weather flow
humidity:
type: change context
properties:
update keys:
intent: 'humidity'
transitions:
flow: weather flow
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}}'
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transitions:
next state: input intent
ask retail location:
type: message text
properties:
text: "For which location? I can find the
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}}'

closest store near you."

- '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:
text: "I am having troubled understanding

that?"
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transitions:

next state: input intent

weater_flow.yml

name: weather flow
states:
check weather location:
type: conditional exists
properties:
key: '{{location}}'
transitions:

exists: weather state

notexists: ask weather location

weather state:
type: Weather
properties:
transitions:
next state: output weather
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:
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- 'ok in {{location}}'
- 'the weather in {{location}}'
- 'T always wanted to go in {{location}}"'
delay: 0
transitions:
next state: weather state
output weather notlocation:
type: message text
properties:

text: "I did not understand the location, can you please 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.

that, else check jarvis services?"
transitions:

next state: input intent

ERROR_FLOW.yml
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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
know?"
- "Sorry I know only about retail information or the weather"
- "You can ask me about retail information or the weather, the
rainfall, the temperature. I don't know much more"
- "Let's talk about retail or the weather!"
delay: 0
transitions:

next state: input intent

"RDFIE : — RN—F 1 DAPI ICRBBERI Ve LTERLE T
INTANA PRIV ELTH—RN—FT 1 APIHICERLET
ROY—RN—FT 4 APl ZRBFERI e LTRZEDBERICEEMITE LT

* "WeatherStack API": #8E SNTIFFADXIE. BE. BRELUVEZIRT,
* "Yelp Fusion API": f8E SNIIBFRTRBEWVR 7 IEHRZERL £7,
* "eBay Python SDK": 38 SN 71 T LD ZIRL 7,

"RD X T w7 . NetApp Retail Assistant D5 E"

NetApp Retail Assistant D5 E

to

NetApp Retail Assistant (RR) OT7EETAZ®REBELEZ Lo Z0U v o LET ">

%0 )y LTLIEEVW ROFZRE. ETFTTEZBELE T,
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NetApp NARA

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

Write your message...

System replied. Waiting for user input.

|

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

[EEBRE%E 7—h+1 7 93IClE. NetApp Cloud Sync Z{ERL 9

REEEZ 1 BIC1BICSV 77 ILICA > T35 Ty CloudSync ZzFBHLTAY 771 )LzO—AI
ARL=JICATYO—RTEET, ROEIE. AV TLIRENTVYIISTRIZSy—EREEAL.
Cloud Sync ZfERLTNemo hL—Z>J DRFEREZXETZ7—FT77FvZRLTWLWET, Nemo D
AEROFFRIEE I a Y TROIFTZAZENTES "Nemo FL—Z U JHFERALTA YT M ETILEIGRT
2"
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Nemo FL—Z>J%FEARALTA VT N ETILEILERT S

NVIDIANemo (&, A 7TV —2 3 0% BT 27HIC NVIDIADBEE LY —ILF Yy FTd, TD
Y—JLFw kiZld. ASR. NLP. TTSHDO L —ZYJBFAESa—ILOOL I arvhEENTLE
To CNUSED. ABRERCT—REYAIOT AMNIEREBZ2—FIR2Yy NI —0T7—FT IO F v %2 HEIC
BEL. BBOT7 V=23 VORFICERTEEESICHEDET,

BB TRLIEELESIC. BRRIFRSNIZA TOBRLHMMLIBTERL, Chid. FL—=2>FFAD NLP
EFILTIF. SThHE0EA1TOBRBICOVWTOAML—Z>T#FITTVWEHTT, TRAEK DIELEVVER
ICHIETEBRLDICTBICIE. MEOT—FELy b2FoTB N —ZVJT23MRERHD £, Tl
Nemo ZfEFH L TNLP EFI/ILZR L. BUE I IAEETRLE T, £9. ERISNEL-OV %
Nemo OFIICEHEL. NLP EFILERILTBHDT—2ty b EFE-TEZLE T,

ETI

B DOBERIE. - —DFAICEIVWTTATLZEREZSZZETY, Itz RRICESROEHF
LRSS VZRELEED. RRICBRDEWMARDOY - XZHRLTHSILIICLIEDTBZIEHTEET,
CDe®HIciE. Nemo TRESNTWVE A>T MEHEXOY FFREETINEZL—ZVTETIELT
FALET. COETILCED. RERIFRROFHZEETZ LM TE S,

7 — R OER

ETINEL—Z2TF3ICIE. CORATOEBOT—2tEy hZIR&EL. Nemo FLFICEHLE T, C
ST ETILOML—Z2JICERT S 7712 ) A LE LT

dict.intents.csv

CDT7AIICIE. Nemo ICIBEL THHWVWEWIARTDA VTV MH—EBERTEINET, CITEH XA
ATV ED22HD 1D2DAVTUME FERAVTUROENICHETIIESHVEMZREIT S
HICFERATNE T,

price check
find the store

unknown

dict.slots.csv

CDTF7AILCIE. bL—ZVTDEMICINILZ[}IFEZIENTERIRNTOROY FHEHINTLE
ER

B-store. type
B-store.name
B-store.status
B-store.hour.start
B-store.hour.end
B-store.hour.day
B-item. type
B-item.name

B-item.color

136



B-item.size
B-item.quantity
B-location

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

B-verb

B-article

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

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

I-verb

I-article

O
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%18 .tsv

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

train slots.tsv

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

EFILDONL—ZY

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

KIC ROAY Y REFERALTCOAY T HZEHLEFT, COOAYVRTIE. BERNL—ZVJHDOEETH
378, AT FTHERTDGPUIE 1 DICHIBESNEYT (GPUID=1) o Ffce O—HILT—UAR—X |
J—2ZIR—Z INemo/ Z A>T 7F INemo HD T # LA vE>TLET,

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

AYTFATIE. FRIICAL—Z>73NTA VT FHILD BERT ETIILHSRIRT %FBE. XAOOATY K%
FRALTANL—ZVIFIEZHIIBTEEXY, data dirld. FL—Z=VFFT—2DNAEERET S5/ T
T work dir TIE' FxwIRAVbE s T7AILERIFTZBAERETTET

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

FILWEL—Z=20F7 =2ty bHHD. LEIOETILEHREL-VIEEIE. XOOTY REFHALTELEL
1B ED SHITTIT £, checkpoint_dir X "'BIDF TV IRA Uk « THIEAANDNAEZRELET
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cd examples/nlp/intent detection slot tagging/

python joint intent slot infer.py \

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

-—eval file prefix test

ETI)NE#HRLEY

ML—Z2TBAETIDNT =2 RE. —EOHBOREERICKET 2HENDHD ET, ROAT U

ZERT3 L.

cd examples/nlp/intent detection slot tagging/

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

--data dir /nemo/training data/ \

—-—-num_epochs=50

RIS, RN SDHNZRLET, HATIE

1D DVIVZTAITEEXRY, LzE COAXVETIH. ETINITVDOERZ

ELLLHRTEEDES>D ZHELE T, JTUDOEMNIE., TCITEREDNAZZEIRTE 31 T,

FL—Z2TBAETINERZELLFRAL. BODHBF

—J—RFZRIEHNTEET, CNSDF—T—FZFESET. RREA-FHALLVBDZREL. &
DIERBRREZITOENTEDLIICADFT,

[NeMo I
[NeMo I

2020-05-30
2020-05-30

best pasta

[NeMo I

2020-05-30

find the store

[NeMo I

interrogative.location

NeMo I

I
I
NeMo I
I
I

2020-05-30

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

"RiFEHOTY"

=R alis)

00:
00:

00:

00:

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

06:
06:

06:

06:

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

54
55

55

55

55
55
55
55
55
55

actions:728] Evaluating batch 0 out of 1

inference utils:

inference utils:

inference utils:

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

inference utils:

34]

36]

Query: where can i get the

Predicted intent: 1

where B-

can O

i @)

get B-verb

the B-article
best B-rating.high

pasta B-item. type

BEORFERA 227 Ll ANBD &S BHNEZTV. XIREEBFEL., 107Uy b RISEZRELE
To COLSIBRAIETILE. ZLDHE. BEXTIRICEMTT, NVIDIAGPU &%y b7y T ML=

ZERAT 3T, RHOARBRRR

=&
[==Qul=]

EFILENL—ZVF L. 8L THSREZERICETTEEY,
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NiE. KRR TERLA ETILEEARTEELAI ETILDORL—RATEEZBTEHDRIHRIANSAR

T9, GPU ICRBILINSEBIERETILIZ. EBE. 5. ST —EXREDERBITAI 7TV r—>3
VICHETE, BERTYRILBET VAR M2 ATX— R AE—H—PHREIY——ERSAVICEET
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ni‘GEE}ZT“%?:m\oT:/\“—‘/TEfrZ‘éhf:ﬂ—l:“x%?%ﬁi\’c“i?i@“o

Jarvis [&. N—=F ¥ ILTIREZV b TORILTNER—, TILFE—4I)Lt>t— Fusion (ASR/NLP/TTS
¥7a2—3>3NCV) . F£TIXASRINLP/TTS/ICV X4 > R7OVDERA EBZBERY) DEA%FEE
ICLET, fhf=Bld. XK. Bo0H2RA > b EEMEICETARZEOERZITAZ/N—FvILINTTS

22V N ERFELE L. £7-. Cloud Sync #ER L TREEEEZT7—HA17 L. Nemo EFILEZFHLWLT
—RIChL—Z=Z2J BT, RFBEA ST LOBAREEBERENZRA ESEZHEICOVWTHERAL
F L7

R

i

CDRTASR=N—ICEELI=CZ. NVIDIADEALBRBICL > TEDONC
CICRBDEZRL £, Davide Onfrio. Alex Qi. Sicong Ji. Marty Jain. Robert
Sohigian . F7c. XY F 7Y TDEEF—L X2V /N—T&HS Santosh Rao . David
Arnette . Michael Oglesby . Brent Davis . Andy Sayare D HREH L TWLWE T,
Erik Mulder Ec.  Mike McNamara Ko

KERTA ER=N—DERICKE B LR EFFIMBEZRELICTRTOFLISOH S REH L £T5
"R BINERDORERIGR"

BB DORRIGA
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° NVIDIA DGX Station . V100 GPU . GPU Cloud

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

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

> NVIDIA NGChttps://www.nvidia.com/en-us/gpu-cloud/["https://www.nvidia.com/en-us/gpu-cloud/"*]
NVIDIA Jarvis YILFE—ZRILTL—LT—7

> NVIDIA Jarvishttps://developer.nvidia.com/nvidia-jarvis["https://developer.nvidia.com/nvidia-jarvis"#]

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

NVIDIA Nemo

> NVIDIA Nemohttps://developer.nvidia.com/nvidia-nemo["https://developer.nvidia.com/nvidia-nemo"#]
° FA%E 1 Rhttps://nvidia.github.io/NeMo/["https://nvidia.github.io/NeMo/""]
NetApp AFF & X7 Ly
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° NetApp AFF A > 1) — X D7 —4 < — ~https://www.netapp.com/us/media/ds-
3582.pdf["https://www.netapp.com/us/media/ds-3582.pdf'*]

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

° ONTAP 9 1B# R 717>
1) http://mysupport.netapp.com/documentation/productlibrary/index.html?productiD=62286["http://mysu
pport.netapp.com/documentation/productlibrary/index.html?productiD=62286""]

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

- NetApp ONTAP Al

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

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

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

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

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

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

NetApp AFF A b L= AT AR, BHLIENT =X REERZV—RITBINATIYRISTRT—
REIBEEFIRMBLE T, XY 7w L Run : Al lZ. NetApp ONTAP Al FERFEDINB DHRETH B AT
HEE (Al) C#WEE (ML) O7—20—RICHIGL. TYR—TFSA XV ADINT +—I X, 588
M, HR—PFZIRHELTWVWERCZRAETR7DICIRELE LT, 1T AID—JO0—-RFROAIF—7Z L
—>avic&b. Kubernetes R—ZDXT T a—I)LeY—IFATSY b T A —LHEMIN. FAFEEN
GPU #AXRZEE. RELTE3EL5ICBDET, Xy 7 v NVIDIA. Run : Al DfEREZEHAE
HETNVIDIADGX X TF Lld. TVR—FSAXAIT—o0—RIEELLIEA YISy oBRBELE
To COTITZAILAR—FTIE. TETFRI—RT—XCERBICHIGLIESER A X TL%ZEETS
SERAITOHA A AERMELEFT, Run DEAICEAT 315R. Al & NetApp AFFA800 R kL —Y X
TLDEEHINTVWET, Al 7 F BB THRINCEL D) TJ7 LY RT7—FT7IF v LT
HEEL £9,

AREOW[VRERZTIL—TIERDEED T,
cAIRDIESHDYV ) 2= a3 E5BEFATRIIVR—TSSAXT7—FFT7 F AT HbAE LD Kubernetes
NR=Z2DA—RAT—=RABITDETFILEY T I T7 X470 —EX

CTEYAIVT A A NS RPN BETILERRT B7CODMRNBHEZRLTVET EHOTF— L4
ETHBRENS I S AARRICEITZARBE 7O I b

CABETINORTFEERT2EETSZT—HITOZT

*ITEITATRITORBREE. EDRR)—4— Kubernetes 7 5 X2 DY —XFARZzRBEILT
2HEE CHRBLIEETVAIEAOTSRAZI TORBZEMETEEY
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"RDFIE : REDHE"

FRRER DITE
NetApp ONTAPAI ¥ AlO Y FO—ILTL—Y

v k7w 7 NVIDIA BBEFE. #&EEL 7= NetApp ONTAP Al 7—F T U F v id. NVIDIADGX X F LY X
ETYTDISIRHIGEA ML =SS RTFLZEBELTVWET, COUT7LYRT7—FFIF vl
ITHEBICIDESHBX )Y HBHD £T,

* RETDEM S 2 H
*AVEaA—FTA VTR ML= ERICHIRTEE Y
CNRIZIERD 51RO T, Y — LL RICHERTEFY

*E TETFBNT A IV RLICHBTETEIELRA ML DA T a0z RHLET IR MRTY
[

NetApp ONTAP Al [&. DGX X F L ¥ NetApp AFFA800 X kL —C S X F LZRIIHEDR Y T —J L B
FICHRE L £, NetApp ONTAPAI X T LY DGX Y AT LTIE, FRETOEMS CHRICFES T, AIEA
#BHZLTETET, BERITIVEEBHED SHBO T, S RTLERERIERTEE T, BRFIC. Tvd, O
T TR TTF—REAVTIUS TV MICEEBTEET,

Zy b7y ZOA O bO=ILTL—=2E T—EHAIVTA AN ET—RI VST ERRE LT 7
IWZARZYIDA. ML, T4—7F5—=>% (DL) OT—RCEBREBMRETT, Al OFIEIILKT S
IZONT. 7—270— ROILBEMERT—FOJAMRY. TEIFHFENELTVWET, NetAppAl I+
O—IIL7FL—=2lF. T—RRZ—LAR—IAOAERBIO—=_>T % Git L7RZ b ERARKICITSOEEER. ML
—HEUTaEN=—2 a3 BEOEHICT—EARETIIR—IASA V= ZIFEEFICER TS A fL—=22T
D—0 70— %2F&LTRETIHLE. ChoDFAICHUL £9,. NetAppAl > ~O—ILFL—>%EH
T2 AU =3 VBITTF—2% 2 —LLRICLTFU 4 — kL. Jupyter Notebook 77— ZR—2X
Z3IE<FOEY 3 Z VI LT KRB GT—REY MIT7IVERTEXT,

KT AIT—0-ROA— AL —av@ElToAl 7S5y T 4—L4

1T A HRIDODA A VTSRS IVFYDA—4 AL =3I MMREBIE TSy T+ — L%
LLELI BREBRBZN—RITT7HE5T7—270—-RZHMPILTSET. Run @ Alld. GPUDUY—X
DHET—ILEZERLET, COEE7—ILZEFHNICTOES 3 =Z>J L. AlT—I0— RFOMRMERA—
TARL—328 GPUDERDEEILERIBLES, T—EATA1IT T X M. KED GPU /NT—%
S—LLRITHBLTHRZBLIE, IESEZENTEET, —A. ITF—LIF. VY—R07OE
OaZvg Fa—a2F. FPEXRICETSZ—mbtSNr7O0XYA NEBE U TILRZA LOERMEZ R L
£9, Run : Al 75w b7 #—LI% Kubernetes B2 L THEBEINTVWS O, BFOITY—2 70—
RT—=RYAIVRTD—U 70— BBEICKRETETET,

Run ! Al 7Sy b T4 —LICIE. RDEIBXU Y bHBD XTI,

A/ R=2aVIIHHBEREERERE*Run D ALY =D =)Lt Fa—a2T BEMITOXAZ
ALy b7V TAML—IYRTLEAEDESZ ZET. ARELLIFI VT IEEOEHHSE
DEXDFRDIN. T—EHAIVRICERIBZIEHTEE I, RT: ALY F7 Yy TOEERIF. O
YEA—TA VIR T=INATSAVDR IRy I ERESEZ LB BEBBDT—IO—F
ZRTITBELTEERZBLETEET,

CCFoLOEEMEL, *ETAREETILIVILICED. IRTOA—HY—F—LHBRFHRDY
—AZHBTEBZ LS80 ET, BREOGVWIOD I FZHRLE LRI —ZH5D CHREL
THELIET 32— F—LDSROI—FPF—LIC) Y —IXZENICEIDETE D TE.
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HHIELGPU VY —RIZRA LY —IZTI7ERTEBRLSICHRD T,

**GPURABEXRDHEL, *FT: AIRTTa—S%FEHTSE. Kubermnetes TODEI L —Z=>FHIC.
725023 FILE GPU.. BHAEIGPU., B D GPU / —REEEICFIHETEEd, COLSIC. AlY
— 70— RIEBETIEBL Z—XICEDVWTEITINE T, T—EHAIVRF—LIE. 1D2D1>VT5
TEDZBLDAI RREZRITTETSRLDICEBDET,

Wi, BRET Y/ ODTY

RRTO/OY

C DRI IE. 1 5D NetApp AFF A800 > X T L. 2 5®M DGX-1 —/\. 2 B® Cisco Nexus 3232C
100GbE X1 wF TEEINZF L0 DGX-1 H—NIZEFNZEN 4 KD 100GbE 3K T Nexus X1 v FICIES:
ThEd, CDERIE. Converged Ethernet (RoCE) ZNLEVE—FEALIMXEDTIEX (
RDMA) %A Y 2 GPU BEEICERAINE T, NFSX ML= 7O XHEORRD IPEREDH. ChHD
Yoo TIIbNET, FXA ML= bO—51F. 4 DD 100GbE ) > 0% FRALTRY hT—I X1y
FICEHE SN TUVWET, RORIS. COTIVZAILR—=FTIRTOTI I F ) AITER LT ONTAPAI
RRET—FTU0FvZRLET,
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https://www.netapp.com/us/media/nva-1121-design.pdf

N—RoxT7T
Nexus 3232C X1 v F

I
i

VI rIzT7EHR

CDRREIEZ. Run @ Al ARL—E2H 1 VX b—=)LEINTF=EXMA Kubernetes BBIBTHRIES N E L

7= Kubernetes (3% ERA L TEA TN E L7 "NVIDIADeepOps D TI"BALY Y Y | ABEIBICKE
BIRTOAVR—Y FZEAL XY, DeepOps (FEHFMICEA SN F T Kubernetes EIE & DkFEHI R
ARL=UHREDEOHIC. TTAILEDRA ML= S ADMERRENE LTz CHUCED. OV T FIEXAFF
ABO0O R hL—C Y RTLDRML—UZFRETEEX T, Trident & ONTAP Al D Kubernetes DFEMAIC DLV T
&, ZBRLTLETL,

RDRIC, TALTHRRERETBLOICHERY I Uz 7AVKR—2V bZRLET,

vVobhkozxT N—=2 3V EIFZEOMDIER
NetApp ONTAP 7 —XEEBY 7+ 7 9.6p4

Cisco NX-0S RA1 Y FD T 7—LTI LT 70 (3) 16 (1)
NVIDIADGX OS 4.0.4 - Ubuntu 18.04 LTS
Kubernetes ®/N\—2 3 >~ 1.17

Trident D/N—2 3 > 20.04.0

Al CLI =317 v2.1.13

5217 : Al Orchestration Kubernetes Operator /A\—<"  1.0.39

av

Docker A>T+ 73w b7 4—L 18.06.1-CE [e68fc7a]

RITICHERZOMOY I b T7EH : AllZ. "BAFTEFZXT "AIGPU V5 RADEIHREGF=ZETLE
g,

"RDZATY T Al ZRTIBETY SRR GPU OFIARZ zEL"

U522 GPU OF ARz &E(LL TEIT: Al

UTDtEo>a>Tld. CORETERITLIEAIOA VYA M=IL, TR FUA HFBRICDODWVWTEEL < EHHA
LEY,

TensorFlow N> FIY—I 2 GOERIZEDR Y FI—IY—ILZFBLT. COVRATLDEEE/INT +—
YA L £ L7 ImageNet 7—Xtw b Z{EHALTResNet-50 Zz fL—Z>J LF LT, ChiE E
BPFED - DHE%% Convolutional Neural Network (CNN ; EFAA—a—FIL%wv kT —2) DLET
JL 9, ResNet-50 (&, WMIBRRZEMHEL CERAG ML —ZVIEREIRHLE T, CHICKD. R L=
IS TR TR BREEZBREIT S EHNTEF L

"ROFIE: Al AR M—=ILEERTLET",

[ Al Installation | Z#E{T7L ¢

Run : AlZ1 X F=I)LTBICIE. ROFIEERTLFET,
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1. DeepOps Z A L T Kubernetes 7 5 XX %A VA L—I)LL. XY LTV TDTIHILEAML—D0 5
AERELEFT,

2. GPU / — F D% -
a. NVIDIA RZANDNGPU /= RICA VA M=ILENTVWE e ZEELFT,

b. T nvidia- Docker | B"1 VX b—IJLEN. T T 4L D Docker T VXA LELTEHREINTWVWSC
CEERLET,

A YRM—ILEIT Al &
a (CAgaA Y LEIAIEER U ZRIT" VAR B TEEXT,
b. ¥Em L 7= T runai-operator-<clustername> .yaml 1 7 7 JILEH o> O—RL £,
C. ARL—ZBE% Kubernetes 75 XA XIBERAL £,

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

4 42— IILEHERBLE T,
a. (EH X T "hitps://app.run.ail's
b. IEA W aR—RICEHLET,

C. A LD GPU O#EH., BEIND GPU O GPU / —RODFEHEIARTH—1D X MIRFLTWL
BeHEERLET, BT AIBADOFEMAICOVWTIE. ZBBLTLETIWVW'RUn @ AlEA>TL
= 2D Kubernetes 7 5 ARICA VA R=IL" LT

"ROFIE: Al Yy aR—ReEa—Z2FRTLET"

I Al Dashboards and Views | #E{T7L 7

Run : Al % Kubernetes 7 5 X Z|CA VX b—JLL. OAVTFZIELLKERELES. RDA Y aR—RE
Ea—mRREINEFT "hitps:/app.run.ai" ORISR T L SIS TITHTRELEF T,
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AWHEBFINTVWBR IV A—TFSAAB(EEZ>Ial—rLEEDBDTT,

"RDtEOT 3T T—EATAIRAF—LDTOS T b EER L. GPU ZEID Y TR AEICDODWVWTER
BHLEd"

F=RYA IV AF—LDTO T bEEML. GPU ZEIDYT3S

FZE& . Al CLI % Kubeflow RED O A EFE->TIT—VO—REXETETET, VYV—XDEOYHTH
BB L TEBLEIBUEZEKRETZ7-HIC. Run | AITIE TFOP o b CLWSHEENAEATATVWEY, 7
A7 k. 7O 17 +8%Z GPU BID H T BARTEICEEMNITZ IV 4—FI T4 71T, EHOD
F=RAYA IV RF—LEEBTZY Y TILTERNRAETT,

J—OO—REZXFETRHEEIE. 7OV 2T —o0— RERICEEMITRIHNENRHD FT, Run :
Al Z7Ta—3F. VOIRMEREQZEOYTEOS T b ERRL T, 7—20—RICUY —X%E|
DYUTBIENTERINESH. FlFT7—o0—-— REREBPOREICTEIHNESHZHBILE T,

AT LEEEIR. 1T A O T I ME T TRONSA—REZRETETET,
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r*EFIITODV L, *A—HY-"ril7ad I rEREL. A——DF—LxiICTOP I+
ZHREL. EROEB O 7 il Oz b ERELE T

OV rDEIDYETE, *FEO 7RI, 27Oz MIERICEIDE T3 ENTES
GPU 0EIh YTEICEHE[ITENTVWET, ChlE. SOOI h2FERLTVLWRHEEN. 75
ARZADEDKETH>TH. COHD GPU ZEUSTIT A MRS ND E VWS EKT. FiES N
J4—ARTT, REE LT, 7O TV hDEIDHTOESIE. V5 XZAD GPU DFEFELLRITN
XD FHA, THIC. 27O 7 boa—HIE, BREBIDHETEZITNBZ N TEFXYT, GPU
MMERAINTULARWED, 27Oy b 2ERTAMEEILGPU ZEROITEHATEEXT, 2. 7
F—RBETANDIF VA RNTFRICEATZERFEERLET "7 — /N~ 5—42®D GPU EIDHTIC
£23EWVWI S REAFABARDZER". LU

FLwryodz o bzl BIFO7O0 7 b 2EHL T BFEOT7OS 7 bzHIRRLE I,

CCEED/—RIIN—TFTRITTZUaTEHR . FED IOV b ZEIDHETT. HED/—RT
DHAERTITBENTEET, Chid. 7O b F—LDBTDB AR ZHBATEGERBRN—RITT
HENBrIB3BEREICENTY, £/, 7O 7 b F—LIE. HFUEFETREINTHEED/N—R
DITDFREEIIRZHEEDHDFT, Fle NT+—IVIAMBEVWN—RIT 7 TEELTED. RUL K
L=V I0RBEANT—IO0—RE2ER/ —RICEELIEDTZ=HIC. EILRPREREDTD—O—R%
WIBTZINERHIBELHDET, /—REJTIL—FLL. BEOTOP T I MIT I« =T« %E_RTE
IT35AIRICDOVTIE. ZBBLTLLIEEW" Al Documentation | Z3Ef7L £9 "%

O XEERE Y 3 TOHEZHIRLE T . ARELLIE. WEEOHFZMALS Zczsnhsll, Thic
&D. VY —ROERDRET BRIEMELHD FT, —BEOEBTIE. WEED 3 TOHEZHRL. B
NIRRT IBZZRELTVET,

ROEIE. 4 DDF—LPMER SN 7O TV hEa—%FRLTVWET, BEF—LICIE. ERZT—20
— RICHISTBT-DICERZED GPUDEID Y TENET, GPU OfEHZ. 2 85D DGX-1 THEHRIND
S5 AANOERARIEER GPU O EL T,

= rug : | Proje’cts Cluster: cluster? rick.huang@netapp.com NE'[“_ADD

Q ~+ Add New project

Project Name Assigned GPUs Created Training Node Affinity Interactive Node Affinity &
M team-a 2 07/27/20, 9:28AM none none
M team-b 4 07/28/20, 7:50AM none none
I team-c 2 07/28/20, 7:50AM none none

n team-d B 07/28/20, 7:51AM none none

"RDAFE. RunAlCLI T aJd#=XELTULET"

EITHRDT 3 T Dix{E . AlCLI

DI 3> TlE. Kubernetes 3 JDERITICHEATETZ3EARNA Run @ Al OAX Y RICDWTELCER
BALEYd, 7—270—ROBEICISL T3 DOERICDEIEINE T, AI/ML/DLOT—270—FKRIE. XD 2
DORNARA FICRTD e TEES,

cr*BmAMNL—ZVItEYIarYr, COEIBEATOD—0O0—R%ZFRS T, T—EHYA1ITVT+

AMFEESERTT7—70—FZ#EL. RITOLHICT—7O0—RFRZXELET, RITHIC. SEKISHE
ReWHRTEET, COFATDT—o0—-RiE ZLDHFE. AFERIETEASIhE T, o T
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REDNRETITONS 1. FEHRERIUEDD T A

A VRZUTaTEILREYYaY Y, TDESIBT—UO—RDHZE. TP AI>T1 A&
Bash . Jupyter Notebook « 'JE— b PyCharm 72 '@ IDE Z AR L7ex5@m8 vy a > =fMiaL. GPU
Y —RICEET7IVEALET, X WEROT—I7O0—-RZETLTAR—r2EEL. O>7FH1—
HICHER— b Z2RRTBZZFIVFEBNLET,

EEANL—Z=ZVTDT—oO—R
Oz by b7y ILTGPUZEIDHETHKS, OV RIA>TROAT Y RZFERALT
Kubernetes D7 — 20— R&EZER{TTEF X7,

$ runai project set team-a runai submit hyperl -i gcr.io/run-ai-
demo/quickstart -g 1

COIOXVRIF B—D GPU ZBIDHETHF—LADEBANL—Z>VI Y37 %2MALET, COP3T
& > 7LD Docker ¥ X—2TdH S I ger.io/run-ai-demo/QuickStart | ICEDWTWE T, FhfBIdT 3
7 Thypert 1 C&FITHE LT, £D%. XOOAY Y RERITLT Pa JOEHRRZER/RLF T,

S runaili list

ROBUC 'runai listt AV FOERZTRLET—RNBIT—RRIROEED T,

* T ContainerCreating | 8B L T3\, Docker A>T+ %275V RURISKUDSETYO—RL
TWEY,
° r{%%qjj o \\/\‘37‘;]791_)Lén5®%ﬁ%91b\i3—0

>J1 6 PaTHERITHTY,

ISy

~> 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/guickstart Train team-a yaron 1

PaTDRT—RAZEIHICRTIBICIE. ROAR Y RZRITLET,

$ runai get hyperl

JaJongERRTSICIE. T runailogs <job-name> ] AXY REERTLET,

$ runai logs hyperl

COPITIE. BEDML—Z2VT TRy T, ETA. BREHEE. BE. LUK Tv 7ORERHEZS
T, RTPODLEY>3>OOT 2RI 2HEN DD XTI,

VS RADAT—RAE. Run : AlUl THESRTZ XY H5 "hitps://app.run.ail's [ZY T ah—R >[HE]
T. GPUFIBXREZEMRTTET,
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https://app.run.ai/

COT7—o70O—RZELETBICIF. XROITYY FEETLET,
$ runai delte hyperl

COOARYRER[TIBRE. FL—Z=V 00— 0—-RHMELELET, COT7 Y>3 EHERT B funai
list ZHS5>—ERITLEFIFMCOVWTIE. ZBRLTKEETVWEANL—Z VI U= 0~ FORHEE"
J—20 00— REEEE IR

Az bty b7y TFLTGPUZEIDE TS, OXRYRSAVTROAN Y FzERL THEREE
IRD—o0O—REXRTTETET,

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

infinity

ZDTaTlE. B> FILD Docker 1 X—< Python ICEDWTWET, Y37 buildl EWS&RTZEMITEL
TCo

[ —interactive 1 75713, Pa W RBELIFETLTLWAWVWI L Z2BKLEZTHREDE
(D) aogmer7LTdrsn, ERER. HEEY 3 I RF AL >TRT SNE £ TO
BRSIREER TS £T.

g1 737" D231 2O GPUZEIODETEFIEI SN Y REFIEIL. T --command
sleep—args 1> 7142711 T3 AXRVRZIEETSIH. AT TFZHBLTISICRT ITIHENDHD
9,

ROOAR Y RIE, THEALEOTY R EERRICEBE L £9 [Unattended Training Workloads] :

* runailist” : &Hl. XAT—R R, LBEE. /—F. /1 X=, 7Oz b, 2—Y, GPUICELB 3
T DR

* runai get build1™: &3 7 build1 DEBMAT—2XEZRRLET,

* runai delete build1™: XEEE DT —2 00— K buildl ZFIEL XTIV TFIC bash P TIILEZEIE T BICIE!’
MROOAR YV RERITLET

S runai bash buildl

CHICED, AVE2—RICDTIDNEERBATNE S, T—ETAMIVT0AME IVTFATETILE
AR X CISHEETETEI,

VI ARZDAT—ARRXIE. Run : AlUlI THEEETET £9 N5 "hitps://app.run.ai’'s FEMICDOWVWTIE. ZBEL
TLIEE L,

R— bR SN NEROT—oO0—F

Run : AICLI TOYTF+%MIATIEIC. MEREEILRT7—I0—-RFREHERTZ T, AYTFI—HIC
AER— b ERNBETETET, Chid. 757 REE. Jupyter Notebook DIR{E. ZDMOYr /O —E X
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ANDIFEFICIRILB £9, "AJI" Kubernetes 75 X X DHNEEH S Kubernetes H—E XANDT7 It XA %550
LET, 77CVRERETBICIE. EDAI VNIV REGHEDH—ERICRET DI EERT 2—ED/L—
IWEER L £ 9,

TIAZADY —EXNONE 7 7t A2 BYNCEETBICIE. FSXAXEEBENAI VA M-ILTBIczH
BLFEFIT"AN'O-—NFOHZHRELET,

ANET—EXRA T LTERTZICIE. ZOOAYREERITLT. 7—70—-RXRERICXYV Y RE1A S
ER—FEERELED,

$ runai submit test-ingress -i jupyter/base-notebook -g 1 \
-—interactive --service-type=ingress —--port 8888 \
-—args="--NotebookApp.base url=test-ingress" --command=start-notebook.sh

AVTFFHFHAERICEE LS. Trunailist] Z3EfTL T, Jupyter Notebook IC77 72X 9% MF—E X URL
(S)1 ZHESRLE Y. URLIF. ANTVRAEA Vb, V374, BLUVR—FTERINET, LXK %
B L T 72T https://10.255.174.13/test-ingress-8888,

EMICOWTIE. ZBBLTLLIETVW " R—FEGFINTULWAREE O RO —o0O— REEH TS

"Rid. BV S RSFIBEEERTZ LT

2V S X RXFNEERDER

CDEIIIVTIE. 4D2OT—EHA IV RAF—LHAENZNRBEOT—IO0—RZXRELTET: Al A
— T AL = a UBRRERIETARENBRFVAEIIaL—FLTVWETS, COTFUATIE
GPU VY —XDBEIBLIFFENT VO VT HIFLEBN S, VS AZOFBXREGHZCHTEETE
9. THBAL 7= ResNet-50 RV FIX—VZFERALFT £ > 3> "ResNet-50 & ImageNet 7—H 4w b
VFI—UDEE"

$ runai submit netappl -i netapp/tensorflow-tfl-py3:20.01.0 --local-image
--large-shm -v /mnt:/mnt -v /tmp:/tmp --command python --args

"/netapp/scripts/run.py" --args "--
dataset dir=/mnt/mount 0O/dataset/imagenet/imagenet original/" --args "--
num mounts=2" --args "--dgx version=dgxl" --args "--num devices=1" -g 1

ResNet-50 N> FIY—20%RTLE L (EEHE) "NVA-1121." /NT U w2 Docker UIRI LU ICTFEELR
WY TFIZlE. 757 [ -local-image | Z@ERALEXLTce 7oL 28 Timnt/' 1 & Timp'1 ZRA K
DGX-1 /—FRLE® T/mnt/ 1 & Thmp' ) ICENZNAVTHICYTI VR LEL, T—2EY I ToL
2 k1) %359 T dataset_dir 1 5|18% 35D NetApp AFFA800 ICH D £§, £'EB5DIHED --num_devices =1'
'-g1lE' 2o aTdIC1 DO GPUZEDHTTWA I ZEKRLETHIEIX Nrunpys RO UTFRD5]
T, %BEIX Trunaisubmit ] I RDT ST TS,

RDEIE. 97% D GPU FJAXR%Z(HEZ. 16 BEDFEHRETREZR GPU D'EIDHTHENP AT LBEL v Rk
—RERLTVWES, GPU/ 7O T bOHET ST TlE. EF—LICEIDY TSN TWVWS GPU D= EE
ICHEERTCTE XD, [RTHDT 3T Ta Y RIURICIE. BERTHROD 374, 7OV b I—H—,
AT, /—F. GPU DEE. TR, EWIKE. FIBEXROEM, Fa2—ICEKIhTwdo—o70—R
EEFDFEBREID Y X M MREBFRDI 3T ) ICRREINET, I5IC. Nodes Ry IR, V5 XZRD
B4 D DGX-1 /—F®D GPU BESFRAXRERRTLET,
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Tue Jul 28 15:17:03 2020

| NVIDIA-SMI 458.51.05 Driver Version: 450.51.05 CUDA Version: 11.0
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c-3-g02 team-c root Interactive dgx1-1 0.20 00:22:01 29% 100%
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F—Ld 0/8 GPU #= £ >7=<EHALAEVLDT.
Fa—|IZEBEINTVWET—2o0O
—RIEHDEREA

ROMIE. 7O TV FTe®D GPUEIDHTERLTWVWET Run : £ 3 > ® Al Analytics %> a7 R—
RICRRESNBEE "A—/N\—204—2D GPUEIDHTICKZ2EWVWI T AAFEEDER". LU, KD
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LlE, RESNT7—270—RIZSCTGPU ZEMICEIDHTE e oD xd, Chickb, V75 X4&
RICFERATRIEER GPU W' HZBRIF TV A —X%ZBBL. N FEICR-TYadZ=z VI FRLTHS. 4D
DF—LITRTHEREBVICEELIIREICEETDZ N TEEXT,

GPU Allocation / Project ~

10

08:30 08:35 08:40 08:45 08:50 08:55

— team-a team-b team-c — team-d

156



"ROF : Trident TFAEY 3 =2 J INTKBHNR) 2 —LICT—RZ2FRET 3"

Trident T7OES 3 Z VI SNTcKGEHNAR) 2a—LICT—3 %2 RET S

NetApp Trident (&, AV TFHLINI=T TV — a3 oDKRDZIBERAGEED = —XIHIETET 3 & 5ICK
. BREBICHR—FEINTWBRA -T2V —XTFOC T b TT, Trident TFOEY 3 => o ani
Kubernetes PersistentVolume (PV) ICXLTT—2DHEAED EEZTAAZEITOS O TE. T—XEE
1t. BES1b. NetApp Snapshot 727 ./ 0O, AV FZ4 72X, NetApp ONTAP T —REEYV 7 bz 7H
REITZ2ENTF—I VRV X )y hEERTEET,

BIZD&BIZEETO PVC OEFIB
KPR A 7O FTld. ERZ3 27T TRL Kubernetes PV ISR L TTF — X DA D PEFIAH
IS5 ADMENLIESHH D £9, Kubernetes Persistent Volume Claim ( PVC ; kiR 1) 2 — LER)

FBABATBICIE. I—DPVC ZER L TEKHBELRHD £9, 2B L T TV "NetApp Trident D

FFaX> R PVCHERDFHICOVWTIE. ZBRBLTLILEW, RIZ. BIFED PVC ZBFIAY 3flzRL
9,

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

ROOARVRERFGFLT' 7OV b team-a DY 37 pvetest DXT—RA%ERRLET

$ runai get pvc-test -p team-a

'team -a' ¥ 3 7 'pvctest' ICY T ¥ kT NF PV /tmp/pveimount AR REINET DL SICL T, EFOO>
TTFHEILR) 2a—LHDEFHANBZCENTE S, ARPFLIIEABRETHE T IERDOETILHEE
TRFBEIENTT T—EHAIVTa AME ETINDOT OV TINZEBEL. KZHOREFITED
HOFAMICE > TFAEREBABTHOEDZIZEHNTETFT,

ROIARY RZEALTAYTFHIIIIIUITIERALET,

$ runai bash pvc-test -p team-a

Z0H. XTIV MINTAR) a—LEERL. AYTTARADT—RICTIVELRATEET,

PVC OBFIBE WS ZD#EEIZ. NetApp FlexVol 7R1) 21— L ¥ NetApp ONTAP FlexGroup /R 2 — L ¥ E
BLEYT, 2D, T—RIVIZTIE. LDFRATRFELRT—RXEEAF S>3 >ZFALT. 2Yy b7y
TOT—RT7 7T ) v O %FRATEEY,

"RiFEHOTY"

=R alis)

Zwb7wvFERUN I TDTFIZHILLKR—ETIE. Al ¥, NetApp ONTAP Al FEREDIREEEEY . Run
CAI TSy R T —LERAEDEBZIET. AIT—J0—-ROA—TXA ML= a3 V% BERLTESZIL
ZHNALTWVWET, FIOFIETIE. T4 —F5—Z27DDDT—RNA T4 T7—o0—RA—=5 2R
fL—2a3>07O0vXR%=Z8EBILTR) 77 LY RT7—F70FvZmlEzd, 6DV )a—>3>nE
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$ runai submit a-1-1-Jjupyter -i jupyter/base-notebook -g 1 \

-—-interactive --service-type=ingress —--port 8888 \

-—args="--NotebookApp.base url=team-a-test-ingress" --command=start

-notebook.sh -p team-a

$ runai submit a-1-g -i gcr.io/run-ai-demo/quickstart -g 1 -p team-a
$ runai submit a-2-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-a
$ runai submit b-1-g06 -i gcr.io/run-ai-demo/quickstart -g 0.6

-—-interactive -p team-b

$ runai submit b-2-g04 -i gcr.io/run-ai-demo/quickstart -g 0.4

--interactive -p team-b

$ runai submit b-3-g -i gcr.io/run-ai-demo/quickstart -g 1 -p team-b
$ runai submit b-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-Db
$ runai submit c-1-g05 -i gcr.io/run-ai-demo/quickstart -g 0.5
-—-interactive -p team-
$ runai submit c¢-2-g03 -i gcr.io/run-ai-demo/quickstart -g 0.3
--interactive -p team-
$ runai submit c-3-g02 -i gcr.io/run-ai-demo/quickstart -g 0.2
-—-interactive -p team-
$ runai submit c-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-c

$ runai submit c-5-g -i gcr.io/run-ai-demo/quickstart -g 1 -p team-c

$ runai submit d-l-gggg -i gcr.io/run-ai-demo/quickstart -g 4 -p team-d
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7oz bk GPU DO# A
F—L-d 2. 6H8H

F—L-d 2. 8H8H

RITEINBZROIARY R =TV AZHBRBLTLEEL,

$ runai submit d-2-gg -i gcr.io/run-ai-demo/quickstart -g
runai submit d-3-gg -i gcr.io/run-ai-demo/quickstart -g 2
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$ runai submit a-3-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-a$
runai submit a-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-a$ runai
submit b-5-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-b$ runai
submit c-6-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-c

CORET. ROREICHED T,

ook GPUDE|bYTHENE L J—oO0—RK*a—

F—LA 48 4H 2DO0T7—70—RKRHBENEN2
DD GPU ZRBr LEFY

F—L-b 2/2. 2007 —70—-RHAENEN2
D20 GPU B LET

F—L -c 2/2. 2007 —0—-RKRHBENEN2
DD GPU ZMHBr LEY

F— L\ -d 8H8H AN

WRIC team -d DIARTOT—oO—REHIBRLET
$ runai delete -p team-d d-1-gggg d-2-gg d-3-gg

EBRLTKLESW' A —N=05—2T7 277 A"Z2BRL TSV,

"R BINIERDRERIGR"

BINERORTRIEGR
CHORFaXYMIEHINTLBEROFHMCOVTE, ROVY —REZBRL TS,

* NVIDIADGX ¥ X T L
° NVIDIA DGX-1 & X 7 Lhttps://www.nvidia.com/en-us/data-center/dgx-1/[]
° NVIDIA V100 Tensor 177 GPUhttps://www.nvidia.com/en-us/data-center/tesla-v100/[]
> NVIDIA NGChttps://www.nvidia.com/en-us/gpu-cloud/[]
CRITIADVTHFA TR —2 3 URRE
° 17 ¢ Al R F OB Ehttps://docs.run.ai’lhome/components/[]

° 21T . Al 12X b—JL FF a2 X bhttps://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-Al-
on-an-on-premise-Kubernetes-Cluster/[]

° RITEFDY 3 JDiX{E : Al CLihttps://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-
Unattended-Training-Workloads-/[]

° EITRID GPU 735023 >DEDOHT: Al
CLlIhttps://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Using-GPU-Fractions/[]

* NetApp Al > FO—JLFL—>
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° FUZHILLER— k& TBHE < 72 3 Lihttps://www.netapp.com/us/media/tr-4798 .pdf{]
° f§Bi7 T Ehttps://youtu.be/gfr_sO27Rvo[]
° GitHub 'J 7R kU https://github.com/NetApp/kubeflow_jupyter_pipeline[]
* NetApp AFF > X7 Ly
° NetApp AFF A 1) — XD 7 —43 < — khttps://www.netapp.com/us/media/ds-3582.pdf[]

Xy b7y TDAIFlashFAS [mIFT 75w aV)a—>3 > 0F]
mhttps://www.netapp.com/us/media/ds-3733.pdff]

° ONTAP 9 1BEHRZ 17>
1) http://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286]]
°> NetApp ONTAP FlexGroup Volume 7% = 71)L L 7R— khttps://www.netapp.com/us/media/tr-4557 .pdf[]
* NetApp ONTAP Al

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

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

° DGX-1 & Mellanox D%y kT —F > J&5tH 1 R THEB TS ONTAP
Alhttp://www.netapp.com/us/media/nva-1138-design.pdf[]

° DGX-2 % fEM L 7= ONTAP Al £25t7/ 1 K https://www.netapp.com/us/media/nva-1135-design.pdf(]
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