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Add node pool

Name Node count Node size

3 Standard_DS2_v2

3 Standard_NCés_v

2. BEFRESEN10778E o ST ~ #—TF lConnect to Cluster GEAFEZHE) | ©
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az account set —-subscription XXXXXXX-XXXX-XXXX-XXXX-XXXXXXXXXXXXXX

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

6. @A TAzure CLI : kubecl Get nodes) ©
7. MNRFAANEEZE BB HIT « M TFFIEFIFFT « QIS S MR E O AT B EAIEIRIE

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

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

aks—gpupool-345613862-vmssBB8088 Ready agent vl.18.14
aks—gpupool-34613862-—vmssBB0A8A81 Ready agent vl.18.14
aks—gpupool-34613862-vmssBB08082 Ready agent v1.18.14
verronmartina@verron-mac—@ ~ % I
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2. #H—TFvneth&iE -

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

Dashboard >
Virtual networks = X
seanlucelive (Default Directory)
- Add %‘3 Manage view v O Refresh & Export to CSV {Ef Open query ign tag  Feedback
| Filter by name... Subscription == AzureSub01 Resource group == all X Location == all X T Add filter
Showing 1to 5 of 5 records Mo grouping v List view v
E Name T Resource group T4 Location T, Subscription T
E %> aks-vnet-22885919 MC_sluce.rg_TridentDemo_eastus?2 EastUs 2 AzureSub01 i

3. B— T B « AR T TES T RSB+ F4888 o



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

Dashboard > Virtual networks > aks-vnet-22885919

¢.> aks-vnet-22885919 | Subnets X

Virtual network

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

43 Qverview

O Search subnets

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

2 Diagnose and solve problems

Settings
Address space

& Connected devices

4. {RMHFEIRATE « BTN Tanfsny ~ FA187E TSubnetZiky 128 FEEEX microsoft.Netapp/volumes'| ° 35
MEBEMEMEE o #—T HEEL -



Add subnet X

Name *
[ ANF.sn |

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

B EREMIEE DEAFEREREE « TFAKubernetes THIIEHIEER S (PVCS) A o Azure NetApp
FilesiE @R AR EE /B CMHER RREART « FlilJupyterEL BERS - EFAIIRESINEES

IRFFERE R T AEAZEMFRE - EAKRMRESTMNFSSHIERF « Azure NetApp Files ZSEmiVE 28
R

* SBF A& A FEHSnapshot#gzs o
 SERFEREESBAEEEHETFETEAZzure NetApp Files HEEE L
* 7£Azure NetApp Files KEEZR FHITIERE « BZHMBEES °

Peer aks vnetflAzure NetApp Files vernet

HERAER LRSS P imEAzure NetApp Files the B ERFAHE « BT NITER



1. EESHEAMTEA Virtual Networks (EHFAEER) | o

2. 3EHY Tvnet aks : vnet-name ° | ¥E—TIESHN - RBBAER o

3. B—T T+ifigy o

4. AT EMIT
a. WEBEELTEA laks-vnet-name_to_anf" o
b. SubscriptionIDF1Azure NetApp Files Mvnetft £ S EE 4 5 DI TAITHAE o
C. (REFBEIEEREEMNTERME ©

S. ##—T TR

MBFAEN ~ F2HE "B - EEMIRERBEREEFRER" -

Z4ETrident
EEERHeImZ % Trident + 5T THIL K :

1. ZitHelm (WNEZRLEEIET ~ sAiEsh "KIE") o
2. FE M ARBRLETrident 20.01.1L28E12R, o

Swget
Star -xf trident-installer-21.0l.1l.tar.gz

3. BEHEFEA MridentZEERK) o

Scd trident-installer

4. & Ttridentctl] EHRE|R4 T$pathy FAIEEE o

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

5. 7EKubernetes (K8s) #&& LfEAHelm ("F&RE")
a. ZEREES Thelim) BEE o

Scd helm

b. Z2#ETrident ©

Shelm install trident trident-operator-21.01.1.tgz --namespace
trident --create-namespace
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6.

C. #&& Trident PodBYRREE ©

Skubectl -n trident get pods

YNRFABERIPodER ERIBNIL IEFEHIT ~ RIE R K Trident « A] LIYEERTE o

R TEAzure NetApp Files AN BEMAER AR ENRF#FLER

a. 7 AzurefRFERA! o

RS B B Tridentdl Al EdAzure 838 ~ LAEIEAzure NetApp Files IEHIEREE R o

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

LY TR

{

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

"name": "",

"password": "XXXXXXXXXXXXXKX.XXXXXXXXXXXXXX",

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

}

7. @i Tridentf&ifjsontE 2 ~ FIa1% 8 Tanf-backend.json)
8. ERERIFMIINF4REESS « 7€ lanf-backend.json) tEZEHIEE THIMREML

10



"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"

- BTSN

> (FIEEIDY e ZHIAzurezJRID ©

o ITenantlds ° f&BAzurefEEID ~ KRB E—% TAZESRTS) BUEE o
° "clientlD" o EWEMZNIDR BRI —T Y TAZESRE B -

o TREHE) o GNEBRE E—F TAZESRTS) W@ o

. }5 R TridentffFHAzure NetApp Files Tanf-backend.json) {EZ&4ERERE « £ Trident) SpRTRIFPEIITIE
IhAERY &R -

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

. B {#7F4ER o KubernetesF A& EBPVCSKEEMIEE « SLEEPVCSE KA IBISEFEFIER © I5TK8sEE
#7485 Tazurenetappfiless) ~ U E— I Tridenti& i o

. #irYaml ( lanf-storage - class.yaml) ) #EZ - LU EFLERIFIESR o

11



apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:

name: azurenetappfiles

provisioner: netapp.io/trident
parameters:

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

13. BsE BB BRI HFER -

kubectl get sc azurenetappfiles

PROVISIOMER RECLATMPOLICY VOUHEBINDINGHODE ALLOWVOLUMEEXPANSION AGE

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

EAHelmE S8 L% Edask ~ A ZPERIEZFE
BFAHeimES & LR TE EBPRRIBEINSERN dask ~ sB5e NP5 .

1. sz « UREAFIRETNFER dask ©

kubectl create namespace rapids-dask

2. B —EPVeREFERERERE ©
a. BTAYR AERABBEERERLBILKARE

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

b. #&YamitEZEER EKubernetes# £ o

12



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

3. #83 Trapidsai gitl #7FE ( "hitps://github.com/rapidsai/helm-chart") o

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

4. 1&g Tvalues.yamll ~ MANASLHIATEEFMJupyter TIEEFRIEILRIK A EHRARES ©
a. E3|{#7ZER lrapidsai) BHEE o

cd helm-chart/rapidsai

b. B lvalues.yamll 182 ~ AEEAPVCEIEHIEE -

dask:

worker:

name: worker

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

jupyter:
name: jupyter

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

o BEMMEFENEER  AREMAHeIMEEAENR LEERA = AL (FEiFiAIdask

13


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

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

AEL AR Azure NetApp Files

BRI HHRERES AR EEE « FREZMHIRERFER « FILEFHAHRE
HUBRFSE AR o ULLERRTS e E IR EEE R LB KN D BGPURIGEF « TLHEE
BEXEMGPURINMERERNERREZEBERER - RRERHENRIEE S FER R
M ~ MEERTAETZIHTAENE L EHRERIIRFER

PR F R E R ARTSE R
LEYTETUIRENIRTEER B TP

o

1. 72 Volumes (Hif&) | HEL « WBRARR—THESLBEHRBERNEIRE - EIEEE R

MFSv3 10.28.254 4:/norootfor: Standard pooll
MNFSvd. 1 MNAS-735a.docs.lab:/fou Premium. ---- SRR TSR
Resize [%
MNFSv4.1 MAS-735a.docs. lab/krt Premium ===
Edit &
MFSy3 10.28 254 4:/movemel Premiurm
Change poal o
MFSv3 10.28.254 4:/placehold: Premium Delete il e

2. 7 TE@EERMN) REP - ENECERURERENBEE R

14



Change pool X

Pools

pooll -~

poall

service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

3. T M o
EE LA E
FHEIEE AR B LA AR E

* BRERBEREEERMNTE (AREE] B ERAEEA - B2 Azures]BI_ERUBILINEE « FF2RAEH
BASCft ~ BERRUNMRIGE AR "N E AR R RARFS B AR o

* 12 Azure CLI Volume Pool B &< "Volume Pool 8 4" LUKk 5 &6 :

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

--pool-name mypoolname --name myvolname --new-pool-resource-id
mynewresourceid
* PowerShell "Set-AzNetAppFilesVolume Pool Cmdlet" £ 8 Azure NetApp Files —AEZEMNE R « 11T
IR -

Set-AzNetAppFilesVolumePool

—ResourceGroupName "MyRG"

—AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

-NewPoolResourceld 7d6e4069-6c78-6c61-7bf6-c60968e45fbf

15
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SR R TR A B R B TR B AR B 546k
AR ERRIEAIER I RNTE
TRYIEAREE I TR REAZEHE  FIABLTHIERAZ IR A BRERERS

EEIRETERS °

R E/ZRE =R AR
dask cuML EEEMLIEGPULEE ~ sAfEA "CUMLIZTUE" 12 fit

fE A daskFEUKTRIL EMLEHRITHEE © 3HUGPUA
ERNEMEAERF « BEEEECPURIER L - AE5
K@ 100f3RYEENZE « FEHEANetAppBIIISERE
ERAPINMUER S ~ BftRE « EREREIERT

s

dask coudf CUDFE & ZEEMINAE - ATZIEGPUNNRAREY « &
-8 (ETL) -~ fINEBERFRE - &t - B—3R
FESS o KCRERRAERS "dASKiEIRIZ T E" S aIE(E
Fdask#lcuDFBYEEBNFE N 7% ©

MBEHEE SciPKit2 BRI+ BRI R B R AR
B BAsMETIA - B "TAE TA" AJEECERRIER
DER EE" T3k

HFIERMEREC I ERIREBMLEMREITIER - AP —82 @M TAKE) BEBGZE - 5—HRIERU =
K1 A Tdasky EITHETIIGR - E—aFEC BRI AER AR « LS AREL/E R BR 7T 5 EBIRAE
3 o HMIEERNBE—HECIEN - MRRER [0 M Tdasks 170 BUEIRAIERS -

Load Criteo#®— T TH&E%E15K1 (H&EHE15XK) ~ ARilMRsciE 2 BRBEBRIEZEL

A EAERBAF I A {EFIPandasfldask DataFramesf£Criteo Terabyte E#} &£ & A ClicksC £
Hith o EARGIRHUESHR  AIfRAESERERS « SlEExchange R TEEENLEE
FR{EFZERRIET « FBULEIFRENRTEE °

FA IR Click LogsERIEFH A F15KMIE R « 485145GB o 7EJupyterZE:2B/ERS [CTer-andasRF-collated

%Eynbj PEIT TIRER « SR —ERSHI5 « 00085 KEFERHELR - I ZEEscipit-5CiE MEERIE
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%%time

import pandas as pd

import numpy as np

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

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

# total number of rows in dayl5 is 20B

# take 50M rows

Read data & display the following metrics:

1. Total number of rows per day

2. df loading time in the cluster

3. Train a random forest model

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

# take numerical columns

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

# split data into training and Y

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

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

from sklearn.ensemble import RandomForestClassifier

# Random Forest building parameters

# n streams = 8 # optimization

max depth = 10

n bins = 16

n trees = 10

rf model = RandomForestClassifier (max depth=max depth,

n estimators=n trees)

rf model.fit (df sliced, Y)

EEEARIBIRBERS R RIRNTIER « SFRTAECE B T— Ex %%ﬁ"flﬁfé 515 KRR ARE—
BEIIFSAEE L/(i%ﬁtﬁﬁ?ﬁ Sk} o EEFRT S ETRARNERE IR ERTRAIEAERTRE
BEERNEERDL - EERERILELRRBRPEAAAENTH « F2HE "IE‘tE’Jsuﬁ HFEEXMH" -
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# testing data, last 1M rows in dayl5b
test file = '/data/day 15 test'
with open(test file) as g:

print (g.readline ())

# dataFrame processing for test data

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

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

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

# prediction & calculating error

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

from sklearn import metrics

# Model Accuracy

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

TdaskFE A FE15K - A 5)ll#Rdask cuMLBEI 1 R 1R A

LR E—EIR AT « TEPandasH & A Criteot®d—TF THiEE15K] ~ AR 4scier-321E
PEIBI R IR o TEUEERRFIA ~ FFIERdAsSK couDFﬁiHTDataFrame%U\\i[lf?_dask cuML
)| 4RPEHE R RAETY o FRPIELE T AENE)| AR R EFREME R " )14 ISR EbEy

criteo_dASk_RF.ipynb
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FMBREEA Tumpy) ~ TR5H RLER Tdask) ZIE ~ ATFFISEFIFT

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

&jdask Client() ©

client = Client ()

RICMBERTEFE « TR UBE TIFERIATIARRE o



client

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

FHMNEERET « GRR MRS

Client Cluster

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

AR ~ daskERFANZREMITIER | daskit REIZENMITEEIERZ IS « MER I BIEHITRIACyClicEZR
(DAG) - DAGHEEZ—MHIFRHED  BUETEHEEZHITELETLIF - ILEERTEEAEISRdaskIAFKE
BRAITIIEZA « TIEREHIT - BT dask ~ EAZEETERIR !

* *#£DataFrame_EPFMcompacter() o LIPS RIEFAB D EIE ~ ARHERELIHHEES « UHREESHE
= cuDF DataFrame ° FRIFHHZERENRGRVECISRE R E ~ BRILEIEREIRGER « BERRKIER DS
Bo

* * DataFrame LRYIFOURFE () o *IEIFIEHITEIR « BEEANSRERECIPIZRE0R « MERERFREE
BELERECISET  EERAEEFTENPITHERRRE AT ERTEEREASLEFEER -

* * DataFrame ERYPFAYIRER () o *BifcuDF—#% ~ IEIFIUEEEI10F ek HFIZ 23 60R, o ILEEIEP] FAAZRIR
#igEDataFrameR B B ZFARMEILARL « N A FBESE « REREMAEMRE °

L ~ BRIEFERE T EME—8F - TRITFASERESTHESRRIEE - ERHEHITEEApache
SparkEFHRAEFITENHAETRBETHERER -

LURERSEfER dask cuMLERFIMREEH R R IER « IETTHRITIGPUNIERER - Wi st EERTRRIZERERE o
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Adst

# 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 )

ERRETIFRERERREEEdsask
o "daskZEIT\HFIZEE" TR EMAER VR RIRF RIS

* BRI NERRE I SREN I A RREMN RS
c EEVECETECNECEERTESER
FERMINESIS « TEETRNASIETFERE - EFFNATE  SHRED BRBEN TIERR « URHITHE

RATHAERY TR RTBERE - ERFNEMNF « ARRMBE=EIT(EEHR - FIUERAE=ZBATEER - ME&XAE
EHESERRPIEERENIE-

Bytes stored:866G8 Task Strea m — [ e . O

SO LUEE D ER TE ~ UZM A BEMSETRITRRE « SR BERFERSER o fli0 - TERERPEEERIED
REPSERM TIERTR c MITHINAEEE S ~ BfEAR DataFrameRIEVEFFEIR « AN AEMEEE R
HJ_Constrature_ RFZ o K% #RE#{EEDataFramefEZ L ~ EACriteo Clicksdir P —RERIAIA/)N (45GB

) KKe
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* ERIEE® | Azure NetApp Files
o fRRTTEEIREE Azure NetApp Files M

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

* TridentiFEREFERSS
° AT ETrident—iE{E A Azure NetApp Files

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

* DASKFZKR -
o dask

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

° Z#dsask
"https://docs.dask.org/en/latest/install.html"

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

° DAski%2382%5
"https://examples.dask.org/machine-learning.html|"

° DAskZ B2 R
"https://docs.dask.org/en/latest/diagnostics-distributed.html"

* MURIBELT A :

° TensorFlow : BEARFIE ARNRBIRIGHER I Z B IS
"https://www.tensorflow.org/"

> Docker
"https://docs.docker.com”

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

> Kubeflow
"http://lwww.kubeflow.org/"

° JupyterEse B BINFARES

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