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MH|AE HISELIC

NetApp Astra Control

NetApp Astra M2 2IZ2|0|A I I{ 2] 220X Kubernetes O Z2[AH[0|MHE ¢t AEE|X| &
OHE2|7|0|M Q1A H|O|E| 22| MH|AZE M|23tH, NetApp AEZ|X| 3 H|O|E] 22| 7|&S 7|Ho 2 BiL|Ct.
Kubernetes O Z2|#[0| M S & A| BiFst 1, H|O|H E CHE S2{AEE 0o 20| Mst, 2te) Sl o Z2(#[0|M
S22 A A8Y = JASLICEL HEE SERE0M A& 2 Kubernetes OHZE|#[0| M 2t2|3l0F ot= BR0l=
O EME AT AR "Astra H|0] AH|A". Astra Control Service= GKE(Google Kubernetes Engine) %!
AKS(Azure Kubernetes Service)0llAl Kubernetes 221 AE{ 2| O E2|AH|0|M Q14| Cf|0|E| &2|E HMSSH= NetApp
22| MH|AQIL|CE

NetApp Astra Trident

OfAEZ} "EZI0|HE" NetApp2 Docker X Kubernetes® QE AA SN AEZ|X| QAAEZ0|EZA T
AEZ|X|O] MM 22| Bl AF2E ThaSHEEL|CE Kubernetes H|O|E|E 0fZ2|3|0|4 Q] Trident= Kubernetes
S2{AH LHO[A &F HHELICEH TridentE AHESHH 11240] DL Z4E|0[L O|O|X|E NetApp 2 E2| X0 R &5HA|
HHZESH D Al ZAH|O|L] HHEE 2[t AIEZ2t0| =2 HYE MSE & UESLICH Kubernetes AFEXF(ML ZHEXE, Ci| O] E
et S)= LAAER|0|M Bl 2E EXIE MM, 22| 9l X155t NetApp 7]£0]| HSSH= 15 H|0]E &2

Jlse 2E€Y = UASLICH

NetApp BlueXP £ At 8l 7|3t

"BlueXP SA 8! S7|81" = W21 ot HI0|E S7(8HE MS5h= NetApp MHIARILICE 2Z2|0|A NFS E=
SMB It 37 7Hof| o2 ME&6loF 5h= E 2, NetApp StorageGRID, NetApp ONTAP S3, NetApp Cloud
Volumes Service, Azure NetApp Files, Amazon Simple Storage Service(Amazon S3), Amazon Elastic File
System(Amazon EFS), Azure Blob, Google Cloud Storage, === IBM Cloud Object Storage?! BlueXP Copy
and Sync= ER0 ItUS W21 FMSHA| O|SELICH C|O|E{7t S EH AALER RN AHEY 4= JASLICH.
BlueXP Copy X Syncc = 02| H|E LHol| W2t CIO|E E XS o2 SI[SHIEZ2 HEE RFE0 0|SstE=2
HIO|E SH|of| AH|=|= AlZtat H| 80| £|A8tHEIL|CE BlueXP Copy and Sync= MH Sl AH20| 0§ ZHHSH AH[AH
AT EQ0{(SaaS) ELLICE BlueXP Copy % Syncl| 2|8l E2|7E|= Ci|0|E| M&2 C|0|E 2270 2f3H
SHELICE. AWS, Azure, Google Cloud Platform EE&= AtLHOf| BlueXP Copy %! Sync Hi|0|E| EE2HE HiZxe &

UFLILH.

NetApp BlueXP 235

ZESt Al L0E|ES 7|29 R "NetApp BlueXP 25" ™A Cl|0|E] XtAHY| 2M XHS3HEl A S HIO|E HHEAAES
SEL|CH H|8 HZ 28 ¢A metstn A8 =4 Sl 7l HE E30]| st 22 AFeS metstH X XM3t 7|3 &
2 & ASLICE BlueXP Classification LHAIEZEE Sl 5 HI0|EHE A 52 H[A5t2 7HQL, H|7HQ! &
2 C|0|HE D&t 7|2 C|O[Ef 5! O|AF Atstof| CHSE Y28 AHe 4 JASLICE.


https://docs.netapp.com/us-en/astra-control-service/index.html
https://docs.netapp.com/us-en/astra-control-service/index.html
https://docs.netapp.com/us-en/astra-control-service/index.html
https://docs.netapp.com/us-en/astra-control-service/index.html
https://docs.netapp.com/us-en/astra-control-service/index.html
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html
https://docs.netapp.com/us-en/occm/concept_cloud_sync.html
https://bluexp.netapp.com/netapp-cloud-data-sense
https://bluexp.netapp.com/netapp-cloud-data-sense
https://bluexp.netapp.com/netapp-cloud-data-sense
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Kubernetes& NetApp DataOps ToolkitS AF25t0{ Z&E! JupyterLab Xt 27t LS| T EL|0} H= M2
7|5 AMESI7LE AHESHK| b= FE Y.

Kubernetes& NetApp DataOps Toolkit2 AHESH0] A AER||0|MEl H|0|E| 2ES AH25H= KubernetesOi| A
ODZELO} thE XME2|E AESHALE ALESHA| gb= HiX| =2 =

Kubernetes& NetApp DataOps £Z!2 AHE510{ =X =l NVIDIA Triton Inference Server QAEHAE AtESH
FE MY HERIE Sl M&E= & HI0|E 7} Hh= HE2|=[010F otih= HHAQl Q3 AFeE AlE2{|0|M35}7|
2IsH Triton =2 APIE S Z}7| Hof| 0|0|X|0]| Protopia tH= X2|E MEMSLICE 0| AIAEZE= MEY £+ U=
I LHO|AM IO|EE +TSHK[TE FES QUsh M2 & U= Y R = MEHOF 5t= AL Atziof] HEEL|C
Protopia 't X2|& AFESIX| foH 23t HIO|E{7t ME(E 2 = BHS HOLIX| 2™ o[2{st K9
o|3Z == nsst & olAL|C}

™H—= = —= T HAHK .

Cte BOM= &M 44 43 &3 2 7R 2of L CL
-4 24 =

AW |E|A 1.21.6

NetApp Astra Trident CSI =2}0|H 22.01.0
Kubernetes& NetApp DataOps £l 2.3.0

NVIDIA Triton Inference ServerE XA 21.11-3%
HIAE &xt

Of MMM = AES 2t=ots ol 2R Yo thaf AF LTt

| 2HEl 2SS dAotE Ch2 =771 &X] 8 FEE[0 /A= Linux £ macOS @ AE| Chet M| A
|

* Kubectl(7|Z Kubernetes 22{AE 0| HMASIEE 1 4)

© 2X| 8 FY XHE HAE = ASLITH Y[

* Kubernetes& NetApp DataOps 3!

° BX[ XHE HE = ASFLICH 7"

AlL}2|2 1 - JupyterLab®| 2C|MHE X2

1. AIML =2 3 Z2EE 2|8t Kubernetes HIYAHO|AS MMTHL|C


https://kubernetes.io/docs/tasks/tools/
https://kubernetes.io/docs/tasks/tools/
https://kubernetes.io/docs/tasks/tools/
https://github.com/NetApp/netapp-dataops-toolkit/tree/main/netapp_dataops_k8s
https://github.com/NetApp/netapp-dataops-toolkit/tree/main/netapp_dataops_k8s
https://github.com/NetApp/netapp-dataops-toolkit/tree/main/netapp_dataops_k8s
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$ kubectl create namespace inference
namespace/inference created

NetApp DataOps E22 A%t FES +AHY HIO|HE X&EY E+ 2&S Z2H|NJSLICL
$ netapp dataops k8s cli.py create volume --namespace=inference --pvc
-name=inference-data --size=50Gi
Creating PersistentVolumeClaim (PVC) 'inference-data' in namespace
'inference'
PersistentVolumeClaim (PVC) 'inference-data' created. Waiting for
Kubernetes to bind volume to PVC.
Volume successfully created and bound to PersistentVolumeClaim (PVC)
'inference-data' in namespace 'inference'
NetApp DataOps Toolkit2 A28t MZ& JupyterLab &) S7t2 MABtL|Ct '—-mount-PVC' M2
AHE3H0] O[T EHAIO|M ddot 7 EES OIRELLIC Rt H2 --nVidia-GPU' S8E ALE3I0{ NVIDIA
GPUE Zg 370 geetLct.
CHS oo M= E 28 'Z2 H|0|E{’7I 'homeljovyan/data’@| JupyterLab =} F< Z4E{|0|L{0f| O EEIL|C},
Jupytter2| &4 5’*Eﬂ0||-‘| O|0|X|E At m JupyterLab ¥l SIE{H|O|A LHQ| | Ao | ClAE2|Z2 /home/jovyanO|
HA|ELICH



4. 'jupyterlab A

$ netapp dataops k8s cli.py create jupyterlab --namespace=inference
--workspace—-name=live-inference --size=50Gi --nvidia-gpu=2 --mount
-pvc=inference-data:/home/jovyan/data

Set workspace password (this password will be required in order to
access the workspace) :

Re-enter password:

Creating persistent volume for workspace...

Creating PersistentVolumeClaim (PVC) 'ntap-dsutil-jupyterlab-live-
inference' in namespace 'inference'.

PersistentVolumeClaim (PVC) 'ntap-dsutil-jupyterlab-live-inference'
created. Waiting for Kubernetes to bind volume to PVC.

Volume successfully created and bound to PersistentVolumeClaim (PVC)
'ntap-dsutil-jupyterlab-live-inference' in namespace 'inference'.
Creating Service 'ntap-dsutil-jupyterlab-live-inference' in namespace
'"inference'.

Service successfully created.

Attaching Additional PVC: 'inference-data' at mount path:

' /home/jovyan/data’'.

Creating Deployment 'ntap-dsutil-jupyterlab-live-inference' in namespace
'inference'.

Deployment 'ntap-dsutil-jupyterlab-live-inference' created.

Waiting for Deployment 'ntap-dsutil-jupyterlab-live-inference' to reach
Ready state.

Deployment successfully created.

Workspace successfully created.

To access workspace, navigate to http://192.168.0.152:32721

qr

o' B ZH0f| X|ZE URLS AHE3I0] JupyterLab 2 <ol HMASFLICE H[O]E]
o S0l 02 EE 5 =53 LtEH-LICH
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> Jupyterlab X

-

T

& > C A Notsecure | 192.168.0.152:32721/lab/tree/data

: File Edit View Run Kernel

Tabs Settings Help

e Upload Files
| | Filter files by name : Q
o i / datz /
... Name - Last Modified

6. &9 CIMER|Z SOM7HA Af Tt EY|FE THELICHL

—

" Untitled.ipynb - JupyterLab X 4+

& = C A Notsecure | 192.168.0.152:32721/lab/tree/Inferencing.ipynb

: File Edit View Run ernel Tabs Settings Help
= Bt C

Filter files by name Q
o .
o Name - Last Modified
T m dats 32 minutes ago
* « M) Inferencing.ipynb 11 minutes ago

A inferencing.ipynb
B+ XDODMB » m ¢ » Code

| o

7. ES0| =8 ZEE FIteILICH THE ool A= O|0|X| ZX| AL Al2flof CHet =2 ZEE H0f FLC.

—_
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4 Launcher = = image-demo-pytorchipymb x

B + X 0 0 » 8 & » Cods

STEP 3-1: Clean (Without obfuscation) detection

& get current firose

frame = input_image

preprocessed_Input = preprocess_Input{frase)
preprocessed_input = torch.Tenzor(preprocessed_input).tofdevice)

F ru forward gass
clean_setivation = cleon_sodel.forward head{preprocessed input] & runs the firze few Loyers
lot, pred = cledn sodel.forward_tall(clean_activation) & runs rest of the layers

F postprocess output
clean pred = {log.detach{}.cpul)inumpy(), pred.detach).cpul ) inumpy())
clean_putputs = postprocess_outputs(

clesn pred, [[input image wldeh, input_image helghtl], priors, THRESHOLD

= drow rectongles
clean_frome = copy.deepcopy{frame) & reeds to be deep copy
for [xl, yl, x2, ¥2, 2} in clean_cutpoetsf0]:

x1; ¥i = Int{xi), int{yl)

®d, y1 = int(x2), int{yl}

cvi.rectanglefclean_frame, (x1, ¥1), (=2, y2), (&, @, 155), 4)

B Launcher X (W image-demo-pytorchipynb X
L

B + ¥ 00 » =1 & =

Visualize Clean (Without obfuscation) detection

show_cvi_lmage(clean_frame, scale=2

LSS

& I L0 Protopia th= X2|E =7H&HLIC}. Protopia= 1241t X &

M
7l& BN Q| HeIE HO{EL|Ct CHS oMol A= Protopia = H2|E
FE IACE HO FL|CH

Pyihen 3 (ipykermel) O B

St AFE ALHE EME FISBHH O
7kt O|O|X] M AL At2floff Tt



& Launcher

B + X
B Launcher
B + X

= A image-demp-pytors

B0 » & ¢ » Code -

STEP 3-2: Protopia Al (With obfuscation) detection

pregrocess_lnput{frame

tarch.Te

r{preprocessed_input],to

£)s pred.detach().cpul]). nus

_OuTpuUts = poSEProcess
noisy_pred, [[input_image wldth, input image helght]], priors, THRESHOLD * @.%

tion)
detach( ) cpuf ). numpy () [ 0]

UNDrEproces

o, (input_lasge it_lmage_height), True

} in noisy_cutpots[@]:
tlyl)
)

yoreconstruction, {x1, y1), {x2, y2), (@, @, 258), 4)

F 4 A image-demo-pytorchipymb X
B 0 » &8 ¢ » Cobe v

Visualize Protopia Al (With obfuscation) detection

show cv2 image(nolsy reconstruction, scale=3)

Pryihon 3 (ipykzmel) O 6

Python 3 (lpykamel) O &
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A|LIE|2 2 — Kubernetes?| Hijx| =2

1. AIIML =2 3 Z2EE 2|8t Kubernetes WU AH|O|AS MMTHL|C}

$ kubectl create namespace inference
namespace/inference created

2. NetApp DataOps S22 A8310 FES $AL HO|HE MEY F7 252 Z2H|XJELICH

3.

16

$ netapp dataops k8s cli.py create volume --namespace=inference --pvc

—-name=inference-data --size=50Gi

Creating PersistentVolumeClaim (PVC) 'inference-data' in namespace
'inference'.

PersistentVolumeClaim (PVC) 'inference-data' created. Waiting for

Kubernetes to bind volume to PVC.
Volume successfully created and bound to PersistentVolumeClaim (PVC)

'inference-data' in namespace 'inference'.

FES TAUL HOIHZE M 7 =82 MSLIth

PVCE H|0|HE EESH= WHE o§2] 71X|7} QIELICH #4xY HIO|E{7t NetApp StorageGRID £+ Amazon
S32} Z2 S3 = QEHME AEZ|X| EHEN KMEE[O Y= R E AEY = USLICH "NetApp DataOps
£7| S3 Data Mover 7|5". &£ StLEQ| ZHEHSE HHHS JupyterLab ¢ S7HS THE CHS, MM “9f 3-5CHA|0f|
HHE CHZ JupyterLab g QIE{H|0|AE Sdl| THYU S FZESH= AWRLICHAILIZ|2 1 — JupyterLab®| 2LC[HE
=B

- BiX] =2 U2 ?I5H Kubernetes 2112 MMELICE CHS o= O|O|X| Z4X| AL Atz|ofl CHeH BiX| =2 =AHS
X

x|
HoFLICH o] 2 o|0[X] MES| Z} o|0|X|o| M =E2S Aot F2 et HEZS stdoutdl] HLICE


https://github.com/NetApp/netapp-dataops-toolkit/blob/main/netapp_dataops_k8s/docs/data_movement.md
https://github.com/NetApp/netapp-dataops-toolkit/blob/main/netapp_dataops_k8s/docs/data_movement.md
https://github.com/NetApp/netapp-dataops-toolkit/blob/main/netapp_dataops_k8s/docs/data_movement.md
https://github.com/NetApp/netapp-dataops-toolkit/blob/main/netapp_dataops_k8s/docs/data_movement.md
https://github.com/NetApp/netapp-dataops-toolkit/blob/main/netapp_dataops_k8s/docs/data_movement.md

5. 22 xt{o| M

$ vi inference-job-raw.yaml
apiVersion: batch/vl
kind: Job
metadata:
name: netapp-inference-raw
namespace: inference
spec:
backoffLimit: 5
template:
spec:
volumes:
- name: data
persistentVolumeClaim:
claimName: inference-data
— name: dshm
emptyDir:
medium: Memory
containers:
- name: inference
image: netapp-protopia-inference:latest
imagePullPolicy: IfNotPresent

command: ["python3", "run-accuracy-measurement.py",

"/data/netapp-face-detection/FDDB"]
resources:
limits:
nvidia.com/gpu: 2
volumeMounts:
- mountPath: /data
name: data
- mountPath: /dev/shm
name: dshm
restartPolicy: Never
$ kubectl create -f inference-job-raw.yaml
job.batch/netapp-inference-raw created

OH

MOR RE|QI=X| BQIBH|Ct

= o

"--dataset",

17
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$ kubectl -n inference logs netapp-inference-raw-255sp

1005 | so/8° [00:52<00:00, 1.68it/s]

Reading Predictions : 100% ||| | QBB 10/10 [00:01<00:00, 6.23it/s]
predicting ... : 100% || 10/10 (00:16<00:00, 1.64s/it]

==================== Results ====================
FDDB-fold-1 Val AP: 0.9491256561145955
FDDB-fold-2 Val AP: 0.9205024466101926
FDDB-fold-3 VvVal AP: 0.9253013871078468
FDDB-fold-4 Vval AP: 0.9399781485863011
FDDB-fold-5 Val AP: 0.9504280149478732
FDDB-fold-6 Val AP: 0.9416473519339292
FDDB-fold-7 Val AP: 0.9241631566241117
FDDB-fold-8 Val AP: 0.9072663297546659
FDDB-fold-9 Val AP: 0.9339648715035469

FDDB-fold-10 Val AP: 0.9447707905560152
FDDB Dataset Average AP: 0.9337148153739079

mAP: 0.9337148153739079

=& A Protopia == X2|E F7HEfLICE. 0] 7
H= M| E O] flet A8 ARE XIEE HE
B= MeE|7h FotE g2 A AKE At|of Chet 2
OfofX|ofl thel =EE +&st7| Fof| Protopia th= X2
7| EgfLct.

Mol HQ|E Bo{Lt= Protopia®ll A XIE Protopia
LIC}. CHS ollMl= 2ot 2F 0.82 AR50 Protopia
S Hof FLICH o] Y2 o|o|X| MEQ| %

ot CHS 32 Mot 0| E2E stdoutol]

M
o
oo
_(3_|-
1

o} g+ 0.05,0.1,0.2,0.4,0.6,0.8,0.9 2 0.95. Q| A| 21IE = & YELICH“FE H< e H|w ™



7. 2 Helo| A

$ vi inference-job-protopia-0.8.yaml
apiVersion: batch/vl
kind: Job
metadata:
name: netapp-inference-protopia-0.8

namespace: inference

spec:
backoffLimit: 5
template:
spec:
volumes:
- name: data
persistentVolumeClaim:
claimName: inference-data
— name: dshm
emptyDir:
medium: Memory
containers:
- name: inference
image: netapp-protopia-inference:latest
imagePullPolicy: IfNotPresent
env:
- name: ALPHA
value: "0.8"
command: ["python3", "run-accuracy-measurement.py",
"/data/netapp-face-detection/FDDB", "--alpha", "$(ALPHA)",
resources:
limits:

nvidia.com/gpu: 2
volumeMounts:
- mountPath: /data
name: data
- mountPath: /dev/shm
name: dshm
restartPolicy: Never
$ kubectl create -f inference-job-protopia-0.8.yaml
job.batch/netapp-inference-protopia-0.8 created

OH

& HSHOZ ARE[U=R] 2HeletL|Ct,

"--dataset",

'—-—noisy"]

19



$ kubectl -n inference logs netapp-inference-protopia-0.8-b4ddkz

1005 | so/8° [01:05<00:00, 1.37it/s]

Reading Predictions : 100% ||| || BB 10/10 [00:02<00:00, 3.67it/s]

predicting ... : 100% || 10/10 (00:22<00:00, 2.24s/it]

==================== Results ====================
FDDB-fold-1 vVal AP: 0.8953066115834589
FDDB-fold-2 Val AP: 0.8819580264029936
FDDB-fold-3 VvVal AP: 0.8781107458462862
FDDB-fold-4 Vval AP: 0.9085731346308461
FDDB-fold-5 Val AP: 0.9166445508275378
FDDB-fold-6 Val AP: 0.9101178994188819
FDDB-fold-7 Val AP: 0.8383443678423771
FDDB-fold-8 Val AP: 0.8476311547659464
FDDB-fold-9 Vval AP: 0.8739624502111121

FDDB-fold-10 Val AP: 0.8905468076424851
FDDB Dataset Average AP: 0.8841195749171925

mAP: 0.8841195749171925

A|L}2|2 3 — NVIDIA Triton Inference Server

1. AIIML =2 2322 2|3t Kubernetes LH|QUAH|O|AZ MAsHL|C,

$ kubectl create namespace inference
namespace/inference created

2. NetApp DataOps £7!2 AF23I0{ NVIDIA Triton Inference Server?| 22 HEAZ AR IR 28
ITEH|X gLt

$ netapp dataops k8s cli.py create volume --namespace=inference --pvc

—-name=triton-model-repo --size=100Gi

Creating PersistentVolumeClaim (PVC) 'triton-model-repo' in namespace
'inference'

PersistentVolumeClaim (PVC) 'triton-model-repo' created. Waiting for

Kubernetes to bind volume to PVC.
Volume successfully created and bound to PersistentVolumeClaim (PVC)

'triton-model-repo' in namespace 'inference'

3. o MY 250 ZHES KEEIL|C} "SIl 0] 7|52 NVIDIA Triton Inference ServerOf| A QIAIEIL|C},

PVCZ H|O|HE EEst= W2 o42] 7tX|7t QELICH ZHEtot gh2 «of 3.5CHA|0f| dHEl CHZ JupyterLab
A Z37t2 PHE CHS JupyterLab ¢ QIEIHO|A S Edl| THY S YE2ESH= ARJULICHALIEZ|2 1 — JupyterLabl|
SEI'?_HE =2

20


https://github.com/triton-inference-server/server/blob/main/docs/user_guide/model_repository.md
https://github.com/triton-inference-server/server/blob/main/docs/user_guide/model_repository.md
https://github.com/triton-inference-server/server/blob/main/docs/user_guide/model_repository.md

4. NetApp DataOps EZI2 AF23510{ A NVIDIA Triton Inference Server QIAEHAS =B |C}

$ netapp dataops k8s cli.py create triton-server --namespace=inference
--server-name=netapp-inference --model-repo-pvc-name=triton-model-repo
Creating Service 'ntap-dsutil-triton-netapp-inference' in namespace
'inference'.

Service successfully created.

Creating Deployment 'ntap-dsutil-triton-netapp-inference' in namespace
'"inference'.

Deployment 'ntap-dsutil-triton-netapp-inference' created.

Waiting for Deployment 'ntap-dsutil-triton-netapp-inference' to reach
Ready state.

Deployment successfully created.

Server successfully created.

Server endpoints:

http: 192.168.0.152: 31208

grpc: 192.168.0.152: 32736

metrics: 192.168.0.152: 30009/metrics

5. Triton S2}0|E SDKE AHE3I0| 2 Eig LIt QI8 E LIS Python =& Triton Python
Z2I0|HE SDKE AHESHH A= 2K AL Atz{[off CHEE F2 =H S ™BLICE O] oo A= Triton APIE
SZEStD =22 2/dlf 0|0|X|E MLEILICH. O3 CHS Triton Inference ServerZt A S £AI5t0 REES
SESID =2 =S API Ao UL Z vstshL|Ct,

# get current frame
frame = input image

# preprocess input

preprocessed input preprocess_input (frame)

preprocessed input torch.Tensor (preprocessed input) .to (device)

# run forward pass

clean activation = clean model head(preprocessed input) # runs the
first few layers

FHAFH AR H AR
SRS L L e EEE

# pass clean image to Triton Inference Server API for
inferencing #

FHAHH A S
SRR AL LR A S S

triton client =

httpclient.InferenceServerClient (url="192.168.0.152:31208",
verbose=False)

model name = "face detection base"

inputs = []

outputs = []

inputs.append (httpclient.InferInput ("INPUT O", [1, 128, 32, 32],



6.

22

"FP32"))
inputs[0] .set data from numpy(clean activation.detach () .cpu() .numpy (),
binary data=False)
outputs.append (httpclient.InferRequestedOutput ("OUTPUT 0",
binary data=False))
outputs.append (httpclient.InferRequestedOutput ("OUTPUT 1",
binary data=False))
results = triton client.infer (

model name,

inputs,

outputs=outputs,

#query params=query params,

headers=None,

request compression algorithm=None,

response compression algorithm=None)
#print(results.get_response())
statistics =
triton client.get inference statistics (model name=model name,
headers=None)
print (statistics)
if len(statistics["model stats"]) != 1:

print ("FAILED: Inference Statistics")

sys.exit (1)

loc numpy = results.as numpy ("OUTPUT 0QO")
pred numpy = results.as numpy ("OUTPUT 1")
FHAFH A AR S
FHAH A S
# postprocess output
clean pred = (loc numpy, pred numpy)
clean outputs = postprocess outputs (
clean pred, [[input image width, input image height]], priors,
THRESHOLD
)
# draw rectangles
clean frame = copy.deepcopy(frame) # needs to be deep copy
for (x1, yl, x2, y2, s) in clean outputs[0]:
x1, yl = int(x1l), int(yl)
X2, y2 = int(x2), int(y2)
cv2.rectangle (clean frame, (x1, yl1), (x2, y2), (0, 0, 255), 4)

%2 30| Protopia tH= X2|E F71ELICE Protopia®l A & Protopia tHS X2|S 2=7138t7| 2[$H A
At X|ES &S £ X0 0] TZMAE 0] 7|& E1AMQ| HZE B HLICE O oIA|0| M= 22| 5THA|0f| A
HA|E|X|2t Protopia tH= HME2|E F=I18t 21t SY$H Python ZEE H0| FLICE

O &2, Triton APIZ HEE|7| || Protopia == X{2| 7|S50| 0|0|X|of| HEELIC}. W2, = X2| &



O|O|X|7 2Z A|ARIIAM HCH A LIZIK| = SELICH = XE2|E o|0|X|2t HEQIZE & =) .
AIZ2E M2 S Y A LIolM HIOJEIS 1B LIS X2 gis) MY 4 U o 922 Mo}
St AFR At2ofl MREILICH Protopia tHE H2|S AF2BHK| fOH ZRHH[O[E{7} MR8 4 QI gog
SHOLIX| gt ™ O|2{ot Rl AEZE 71oiY & gl5LICH

# get current frame

frame = input image

# preprocess input

preprocessed input = preprocess input (frame)

preprocessed input = torch.Tensor (preprocessed input).to(device)

# run forward pass

not noisy activation = noisy model head(preprocessed input) # runs the

first few layers

igdadssasssaaisaddiadsdaaadsaadisasdaaadiadsaaadsaas iR RanRnddi

# obfuscate image locally prior to inferencing #
# SINGLE ADITIONAL LINE FOR PRIVATE INFERENCE #
FHAFH A H AR H AR F AR H SRR AR A
noisy activation = noisy model noise (not noisy activation)

FHAHH A A 4
FHAFH A H A AR AR F A AR AR
iEEa AL A AL EEEE
# pass obfuscated image to Triton Inference Server API for
inferencing #
FHAFH A AR A S
FHAFH AR
triton client =
httpclient.InferenceServerClient (url="192.168.0.152:31208",
verbose=False)
model name = "face detection noisy"
inputs = []
outputs = []
inputs.append (httpclient.InferInput ("INPUT O", [1, 128, 32, 32],
"FP32M))
inputs[0] .set data from numpy(noisy activation.detach () .cpu() .numpy (),
binary data=False)
outputs.append (httpclient.InferRequestedOutput ("OUTPUT 0",
binary data=False))
outputs.append (httpclient.InferRequestedOutput ("OUTPUT 1",
binary data=False))
results = triton client.infer (

model name,

inputs,

outputs=outputs,

#query params=query params,

headers=None,

request compression algorithm=None,
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response compression algorithm=None)
#print (results.get response())
statistics =
triton client.get inference statistics (model name=model name,
headers=None)
print (statistics)
if len(statistics["model stats"]) != 1:
print ("FAILED: Inference Statistics")
sys.exit (1)

loc_numpy = results.as numpy ("OUTPUT 0")

pred numpy = results.as numpy ("OUTPUT 1")

FHH A A A AR R A AR A R R R
FHEHHE A

# postprocess output
noisy pred = (loc numpy, pred numpy)
noisy outputs = postprocess outputs(
noisy pred, [[input image width, input image height]], priors,
THRESHOLD * 0.5
)

# get reconstruction of the noisy activation

noisy reconstruction decoder function (noisy activation)
noisy reconstruction = noisy reconstruction.detach() .cpu() .numpy () [0]
noisy reconstruction = unpreprocess output (
noisy reconstruction, (input image width, input image height), True
) .astype (np.uint8)
# draw rectangles
for (x1, yl, x2, y2, s) in noisy outputs[0]:
int(x1), int(yl)
int(x2), int(y2)
cv2.rectangle (noisy reconstruction, (x1, yl1), (x2, y2), (0, 0, 255),

x1, vyl

X2, y2

4)

FE Ze |

O AB0M= 272 #A| O[0|X|E AESIO] O|O|X| HM ALE At|0f| CHSE FES
sAHYSLICH O3 OHE =2 TO|| Protopia == XME|S =71510 St 0|0]X] EEHol| A
SYUTH X2 A S SYUMSLICL RE|= TERED|OL S X2| 14 2400 Cisf MZE CHE
oAm Zt2 AE5H0] 2 S HISMELICE Protopia = K2 HEIAENM Qnf gf2 4 =2
o= M2 £&FS LIEHE O 2 20 UL E MEL| = = K| &S LELICH 23 OS2
O M2 CHE 4% Ztof| =2 Het == Hl gLt

CHE & BOIME ARE At2f|of CHet XbAISE LHE 2t 2 atof| Choll 2 gL Ct.

24



4 AFE Abzi|ol Zehet 2T 2tS AFRLIC
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etApp DataOps ToolkitOl| A| H|O|E{ BfStX} £ Z7H2| Snapshot SAHE S AMESHA|

NetApp % Protopia =42 AIE{Iat0| X3 Al £2 750] 0|59l Qs AA|U0LR OF|EIXE MBSt O]
SEH2 ALY U 3f0|2E|E 2 7 TE0IM e 9l Al AIE SFY £ 2l J|UAI X2 27AYS
FZots ZR3 FEO| o) Glo|E] BEE KB,

rr
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FHEE Y SAHEE HE £+ U= A
O] ZMoi| HEE Yo CHet XtMISt LHE2 TS A SY/EE & MO|ES FZSHIAL.
* NetApp ONTAP H|O|E{ #2| 2 E0{ - ONTAP HE 2to|=2{2|

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

Z1E|0[ {8 NetApp S+ AE2|X| - NetApp Trident
"https://netapp.io/persistent-storage-provisioner-for-kubernetes/"
* NetApp DataOps £3!

"https://github.com/NetApp/netapp-dataops-toolkit"

ZAE|0| 2 NetApp ST AEE|X| - NetApp Astra Trident

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

c EEEX|AI-7|YH FE
"https://protopia.ai/blog/protopia-ai-takes-on-the-missing-link-in-ai-privacy-confidential-inference/"

* NetApp BlueXP £At 8 7|3t
"https://docs.netapp.com/us-en/occm/concept_cloud_sync.html#how-cloud-sync-works"

* NVIDIA Triton Inference ServerS XtZotA|Q
"https://developer.nvidia.com/nvidia-triton-inference-server"

* NVIDIA Triton Inference Server A& A

"https://docs.nvidia.com/deeplearning/triton-inference-server/index.html"

* PyTorch?| FaceBoxes

"https://github.com/zisianw/FaceBoxes.PyTorch"
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Call Center - Sentiment Analysis Pipeline

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

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

Channels

These are the channels on which RIVA is hosting models.

* speech: 51051
* voice: 61051

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

In [4]: speech channel = "localhost:51051"
voice channel = "localhost:61051"

Speech-To-Text

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

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

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

* DATA DIR: base folder where data is stored
¢ DATASET NAME :name of the call center dataset
¢ COMPANY DATE : folder name identifying the particular call center conversation

Support Center - 22 W& 5! O|M| =H. ipynb
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Call Center - Model Transfer Learning and Fine-Tuning

TAO Toolkit is a python based Al toolkit for taking purpese-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 leamning 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 terminolegy.

For more information on the TAQ 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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* RAPIDS CUDA X| &l Hl|0|E{ X2|(cuDF, cuPy §) % ML Z112|&(cuML)

M NSE 2P Dask EE AFE T3 LCt

RAPIDS Al 2 Azure NetApp FilesE 7|2Q 2 5= IE R AE QIZ2L00|N HEH X2|AE REH =H AIZHS

A F HiLE EHES WO 2 ABEIJUSLICE 02Tt M-S 0HY 45GBL| +X2tE & °w CIOIE{(HT)E AHESHY
Ax 22 222 Mg mf 7|Z2| Pandas F2 AN H WS mf 0 ZSQEL|CH Ol= 2F 20 Jio| Ho| ZetEl
DataFramel Z&LICH SHAE 23 &%, oA 3 % 2to|E={2| X[, Hlo|e 2E 9! M|, 7| & us1t ZAf

ws Hlw, AlZtet 81 BLIEE, 0] 7|= EJ_MOI SRt AE F A= HEFY Z0HE H|wetL(C}

-

a3
AKS S2{AEE Aot ALt

AKS S2{AEIS Mx| 9 AHol2AH 8 HO|XIS KARSHYAIR "AKS S22 AHE MAELICH
O3 ChS TS OIS ElE

| e [
1. L E QY (AAH [CPU] £ 2K} [GPU] LE)2 MEfst ol CHS S MEfBtL|CL,
7|2 AMAH === HEZE DS2v2('agentpool' 7|2 374 = =)0{0F fL|Ct.

a
b. 121 C+2 0|£0| "gpupool"?! AF2X} 1E(GPU =E29| Z)0f| CHsll =Xt .- E Standard_NC6s_v3 =
(Z|2 39 LE)2 FIteL|Ct

Add node pool

Name Mode Node count Node size

System i Standard_DS2_v2

User i Standard_NC6s_v

2. HiZOfl= 5~1020| 2REIL|Ct 2tZE|™ Connect to ClusterE S2!gtL|Ct.

3. MZ MME AKS SHAE0| AZsIHH 2Z 2tZ(HE/PC)0lIA CHEE AXIFLICE
a. E A8%t= Kubernetes 3@ & SRLICH"S& OSof CHet X[ £ 0] HZE L CH
b. A0l HHE CHZ Azure CLIE ALBE & UJESLICH "Azure CLIE &

4. E{0|'20l|A AKS SHAE 0| HMASIHH 'az login'e st AHH ZSES LHAYLICL

5. 1S & BYS LI

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

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

6. Azure CLI:kubeck get nodesS 2 EtL|Ct.

7. Ch2 of|2t 20| 67 e E7t 25 JHSE|0] Al B2 AR AKS 22{AE7t 22 2F0f| FH| 3! HZEL|C}
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verronmartina@verron—-mac—@ ~ % kubectl get nodes

NAME STATUS ROLES VERSION
aks—agentpool-346138462-vmssBBBBEEA Ready agent v1.1B.14
aks—agentpool-34613862-vmssBBBEE1 Ready agent v1.1B.14
aks—agentpool-34613862—-vmssBBB082 Ready agent vi.18.14

aks—gpupool-34613862-vmssBB0808 Ready agent vl.18.14
aks—gpupool-34613862-vmssBB0881 agent v1.18.14
aks—gpupool-34613862-vmssBB0808 2 agent v1.18.14
verronmartina@verron-mac—@ ~ % I

Azure NetApp FilesOl| CiH @IE MEUS MdetL|Ct
Azure NetApp FilesOl| CHdll @[JEl MEUIZ THE2{H CFE HAE s3SI A.

1. Azure ZTEHO|AM 7t HEQAZ O|SEILICtH MZ MM JHA HEQITZ BHSLICH AKS-VNET2 Z2 AL}
AO{OF BHL|CE.

2. VNETQ o|E2& Z&lgtLLt.

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

b

Dashboard >
Virtual networks = X
seanlucelive (Default Directory)
- Add @ Manage view v O Refresh & Export to CSV '%3 Open query Assign tag  Feedback
| Filter by name... Subscription == AzureSub01 Resource group == all X Location == all X T Add filter
Showing 1to 5 of 5 records No grouping ' List view v
E Name T Resource group T Location Ty Subscription T
l: %> aks-vnet-22885919 MC_sluce.rg_TridentDemo_eastus2 EastUS 2 AzureSub01 S
o = o o S
3. MEY S 22Usta ME £7 2201 + MEY 2 S2ARLCE

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

Dashboard > Virtual networks > aks-vnet-22885919
¢.» aks-vnet-22885919 | Subnets X
Virtual network
0 Search (Ctrl+/) « —-'— Gateway subnet () Refresh
» Overview ‘

O Search subnets

B Activity log

R Access control (IAM) Name Ty 1Pvd Ty IPv6 {many availab... T, Delegatedto T Security group Ty
L Tags aks-subnet 10.240.0.0/16 (65530 av = = aks-agentpool-2268581.. ==
Vi Diagnose and solve problems
Settings
* Address space

& Connected devices

4. ME4l0o= ANF.SNZt Z2 0|52 &35t Subnet Delegation A5 OF2H0{| A microsoft.Netapp/volumes'™ =
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MEHBILICH CHE Ot A= HESHA| DY AL, =l

Add subnet X

Name *

[ ANFsn ]

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

D Add IPv6 address space

NAT gateway ©

I None N ]

Network security group

I None v ]
Route table
I None N ]

SERVICE ENDPOINTS

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

Services (D

0 selected v

SUBNET DELEGATION

Delegate subnet to a service

| Microsoft.Netapp/volumes '

Azure NetApp Files Z2E2 O Z2[#[0|M 2 AE 0| S E|H Kubernetest| A 7 =& M (PVC)E AFEEL|CH
CESHO| ZZ2MAE Sdl| Jupyter ES, MHE|A 7|5 St 22 CHASH AMH| AN SAHSHA| DjEE & ELICE

o=2 T M-

MH|A AFEXH= CHYS HHO = ZIEC| AEZ|X[E AFBE 4 JUSLICE 0] 7|2 EIAM0IA NFSO| CHsll dEEtol|
2t Azure NetApp Files?| = O|™2 CHS 1t Z&LICH

* MEXOA ARAF EARE AE VIS WS

* AF2X}7F Azure NetApp Files 2 &0l CHEFS| HIO|HE MET £+ JEE X|¢
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I|0{ AKS VNET 5! Azure NetApp Files VNET
AKS VNETZE Azure NetApp Files VNET2} 45 2&3I2{™ CIZ T E SN 2.
1. 4 meof kA HEYIS gt
- VNET AKS-VNET-NAMES MEigtL|Ct O| HE

2
3. &7} 2 =2aigtLC}
4

o
uju
u
ot
Rl
N
=
H
n
=2

a. Ijoj2 3 E2 AKS-VNET-NAME_to_anfQIL|C}.
b. VNET I|0{& TIELHZ FE38H= Azure NetApp Files VNET2} 7+IX}F IDRILICE.

C. HHIIOIL IE MM2 7|27kS AR50 A FLICt.
KNS LHE 2 S EZTSHMAIR "JHA L|ES( 3 T|0{2l2 MM
TridentS A X|gL|Ct

Hrom2 A25 TridentE A X[S}2{H LIS THA|E 225N A L.

1. Helm2 EX[LICHEX] X2 £ HZSHHUAL "EX4")E 2L
C

N

Trident 20.01.1 &X| Z2 1M S CHREESHD LS SLICL

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

3. CIAME2|E 'E2|HE - MX|[AF = HE L}

Scd trident-installer

4. N AH '$path’e| C|HME2|0] tridentctlS SAFRILICH

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

93]

. Kubernetes(K8s) 22{AE 0| TridentE AX|st0 HA|O{( "EK"):
a. C|HE2|E 'heim' CIMER| 2 HATLICE

Scd helm

b. TridentS MX|EtL|Ct.

52


https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://docs.microsoft.com/azure/virtual-network/virtual-network-manage-peering
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://scaleoutsean.github.io/2021/02/02/trident-21.01-install-with-helm-on-netapp-hci.html
https://scaleoutsean.github.io/2021/02/02/trident-21.01-install-with-helm-on-netapp-hci.html
https://scaleoutsean.github.io/2021/02/02/trident-21.01-install-with-helm-on-netapp-hci.html

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

C. Trident Pod2| &E{E =elgtL|Ct.
Skubectl -n trident get pods

2 E Pod7t 7t8E|0] 4% FO0|H Trident’t AX[E|0] %22 O|SE = USLICH
=

6. AKSOf| CHSt Azure NetApp Files BiAlE 5! AE2|X| 2fAE MHEHLICL,

a. Azure AH|A 21%8 OHEL|CY,

MH|A EOt FH|= Trident?t Azure®@t 21510 Azure NetApp Files E|AA S ZTEHSH= HHHQIL|Ct

Saz ad sp create-for-rbac --name ""
EH2 LIS |2k 20| HA|=|0{0F L Ct.

{

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

"name": "",

"password": "XXXXXXXXXXXXXXX . XXXXXXXXXXXXXX",

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

}

7. Trident Bl = json Il (0f|: "anf-backend.json")S A stL|Ct,

8. Ql5t= HIAE MEJ|E ARSI 'anf-backend.json' It Qtof| CHS HEE 2gtL|C).



"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"

9. Ct3 LEE MRt
o 'AIZE ID'YLIC} Azure 5= IDYLICE
HlantID. O|™ THAU|A 'az ad sp’2| £ 0i|A| Azure EHIHE IDRIL|CY.
'22t0|E D", O™ THA0IA 'az ad sp’2 ZZH 0| A 5t2| applD.
° 'clientSecret' O| ™ THA|0| M A8 %t 'az ad sp' &2 2| A= YLIC

10. 4 U Z anf-backend.json= AFE5H0 trident U AH|O] A 0| Azure NetApp Files HAIEE MMt =
Tridentofl X|A[ZfLICE,

o

o

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

M. AEZ|X| 2 AE YHELICE Kubernetes AH2Xt= 0§22 AEZ|X| 22AE X|HSt= PVCE A5
=52 Z2H|NJLICt K8sOl|A| O™ THA|0| A ZHE Trident MAIEE & X6t= AER[X| 22iA
"azurenetappfiles"S MASt= = X|A[EHLILCE.

12. AE2|X| E2iA 3l BAEE 2[$t YAML(‘anf-storage-class.yAML') It S MM stL|C},
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apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:

name: azurenetappfiles

provisioner: netapp.io/trident
parameters:

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

13. AE2|X| SE§A T} MM EQUEX] SrolE|Ct

kubectl get sc azurenetappfiles

PROVISIOMER RECLATMPOLICY VOUHEBINDINGHODE ALLOWVOLUMEEXPANSION AGE

csi.trident.netapp.io Delete Immediate 98s

Helm2 AI2510] AKSO|A RAPIDSE AI2510] DaskE MASHL|Ct

Hrom2 AF235t0] AKSOl|A| RAPIDSE A3t DaskE MAstz{H CIS HAE
SEUSIYA L.

1. RAPIDSE AH&3t0] DaskE & X|5t7| 9I2 HJAHO|AS MAstL|Ct.

kubectl create namespace rapids-dask

2. PVCE M43sto] 22| H|0|E| MES MEELICL

a. C}2 YAML 2EIXE 1ol HE8H0] PVCE MAISHL| L}

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

b. Kubernetes 22{AE0]| YAML I} S M ISIAA|Q.
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3.

4.

5.

56

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

"rapidsai git" 2|ZX|E2| 2/|( "https:/github.com/rapidsai/helm-chart")& S2lgtL|Ct.

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

"Values.YAML"S Hst10, ZHAXIQt Jupyter A S ZHS fUH A Tt

a. 2|XX|E2|9| "rapidsai" CIH E2|Z 0| SEtL|Ct.

PVCE E&atL|Ct,

rn

cd helm-chart/rapidsai
b. Values.YAML It S YO|O|ESI L PVCE A8 EE2 MR EYLICE

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

2|ZX|E2|Q| E CIMER|Z 0|S3t0] HM|O| & AE3I0] AKSOH| ZHAt L= 3707t /U= DaskE HIZRFLICH.


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

cd ..
helm dep update rapidsai
helm install rapids-dask --namespace rapids-dask rapidsai
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1. 28 HOIX[0|M MH|A £+FS HEAY EES 0IRA R

rlr
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CrEE ZYRLICL B W S M

[E =]

MFSv3 10.28.254 4:/norootfor Standard pooll b

MNFESw4.1 MNAS-T35a.docs lab:/fou Premium.---- . R
Resize [&

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

MFSv3 10.28.254.4:;/moveme Premium .
Change pool o

MNFSv3 10.28.254.4:/placeholds Premiurm Delete ]il_ Sl

2. Change Pool H0|M EE2 0|5 2% E2 ME{BL|CL.

57



Change pool X

Pools

pooll -~

poold

service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

A 2Z& HAL S| Public Previewll| Yo 7|2X o2 §*M§f5|01 UK
A | AHMOIA HHHS BXSHUAL "EE2| MH|A +=F2 55

o |AEO od
2 P2 ol Liek AFHCH=E = HE A" Y 9 o= th3a 2Lt

—

>
N
C
@
®)
=
T
o
MK

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

mynewresourceid

* PowerShell "Set-AzNetAppFilesVolumePool cmdlet" Azure NetApp Files 252| £ #HZAsHH CH2 ofof
HA[ELICE

Set-AzNetAppFilesVolumePool

—-ResourceGroupName "MyRG"

—-AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

-NewPoolResourcelId 7d6e4069-6c78-6c61l-7bf6-c60968e45fbf
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https://docs.microsoft.com/powershell/module/az.netappfiles/set-aznetappfilesvolumepool?view=azps-5.8.0
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CHE StLt= RAPIDS % DaskE A2t 24 SHHQILICH 2t LESS IWEX O Z HAESHO] A2t F29o] & 01|A1
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https://github.com/rapidsai/cuml/tree/main/python/cuml/dask
https://github.com/rapidsai/cuml/tree/main/python/cuml/dask
https://github.com/rapidsai/cuml/tree/main/python/cuml/dask
https://github.com/rapidsai/cudf/tree/main/python/dask_cudf
https://github.com/rapidsai/cudf/tree/main/python/dask_cudf
https://github.com/rapidsai/cudf/tree/main/python/dask_cudf
https://github.com/rapidsai/cudf/tree/main/python/dask_cudf
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-estimators
https://scikit-learn.org/stable/glossary.html#term-fit
https://scikit-learn.org/stable/glossary.html#term-fit
https://scikit-learn.org/stable/glossary.html#term-fit

%%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)

EE DALY Ea|AE DUS AGH0] XS 2WBHRH 0| X} LIIFON C+S Er24S NHSHIAIR. =S
E: 13 A

m|st7| s 152 M FE] OFX|2f 1002 HS EHIAE MEZ B AEJNSLICH ot 0] A2 o= YT E A M5t
AEX7L 310 E 2EI6H=X| RS ZR0| FelohA o Fet & HE=2 FolELUCh o| tESM 2 HEE 71y

RAE ZESIY 2 AT B4 12 7|E - 8% BAT
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https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html

# 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))

Dask0|A] Day 155 Z=5t11 Dask cuML 22Xt Z2|AE REIS WKPHL|CH

O|™ MIMut |t HHA O 2 PandasO| A Criteo Click Logs day 15 £ 2535t

5 27| E8tS XIS Ta|AE DS SHBHLIC} 0] 0o A= Dask CuDFE AH83H0Y
DataFrame EEE £85t11 Dask cuMLO[A] I2|Q| E2|AE REAZ WEWELICE
MMM = WS A2t 22| XI0|E H|wRSLICE L= A7 H|w.™

criteo_dask_rf.ipynbQIL|C}

Ol tEE2 L3 o2t 20| 'numpy’, 'cuml’, 2R3t 'dask’ 2t0|E22{2|E 7tHFLICL.

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
Dask 220[HE()E AIZRLICE
client = Client ()

SHAET SHEA FHE R ZYUA 29| HEHE FHole = ASLIC

=

0|
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client

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

AKS S{AE{0| M CHS HE{7F EAIE LT,

Client Cluster

Scheduler: tcp://rapidsai-scheduler:8786 Workers: 3
Dashboard: /proxy/rapidsai-scheduler:8787/status Cores: 3
Memory: 354.55 GB
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* * Call persist() on a DataFrame. * 0| S &2 2T & MK BotE A FE2 =2 ghatsh= tfA
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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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https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
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https://docs.dask.org/en/latest/scheduling.html
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https://medium.com/rapids-ai/monitoring-dask-rapids-with-prometheus-grafana-96eaf6b8f3a0
https://medium.com/rapids-ai/monitoring-dask-rapids-with-prometheus-grafana-96eaf6b8f3a0
https://medium.com/rapids-ai/monitoring-dask-rapids-with-prometheus-grafana-96eaf6b8f3a0
https://medium.com/rapids-ai/monitoring-dask-rapids-with-prometheus-grafana-96eaf6b8f3a0
https://medium.com/rapids-ai/monitoring-dask-rapids-with-prometheus-grafana-96eaf6b8f3a0
https://github.com/NetApp/netapp-data-science-toolkit
https://github.com/NetApp/netapp-data-science-toolkit
https://github.com/NetApp/netapp-data-science-toolkit
https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/CTR-PandasRF-collated.ipynb
https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/criteo_dask_RF.ipynb
https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/criteo_dask_RF.ipynb
https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/criteo_dask_RF.ipynb
https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/criteo_dask_RF.ipynb
https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/criteo_dask_RF.ipynb

USEIU}SLICE

NetApp, Microsoft, @E AA QAAER|0|M T3 5! NVIDIAZL B-E|0] XA 7|&2 AT 22 MHIAR
S5t 7= rHEH S 7HE3tst D 22 AI/ML OHZ2|H[0] M| EA| AI?IE etz 2 ASLICE o243 1 MH|AE
ALY SHO[HE|E 715 O [HIMEC R &A| ZEE £+ = S21RE H|0|EIE SHE oM HSE/L|Ct.

27t HES B2 4 9= 9K

Of ZAfofl dFzl o i

rot

XiMlet LHE2 Lt 2|2 A S HESIHYAL.
* Azure NetApp Files:
° Azure NetApp Files& S M O7|&lX H|0|X]|
"https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-solution-architectures"
* ZIE{|0| 4 Trident &7 AEE|X]:
> Azure NetApp Files & Trident

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

* Dask ¥ RAPIDS:

° Dask(E &)
"https://docs.dask.org/en/latest/"

° DaskE &X|gL|Ct
"https://docs.dask.org/en/latest/install.html|"

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

° Dask 7|4 &t&

"https://fexamples.dask.org/machine-learning.html"

F-‘T'-

° Dask 24 %
"https://docs.dask.org/en/latest/diagnostics-distributed.html"

* ML IR YYD Y =

° TensorFlow: Z5E 2ot LE AA HA 2{d Zlel3
"https://www.tensorflow.org/"

° Docker & HXSHAL
"https://docs.docker.com”

FHUE[A
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https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-solution-architectures
https://netapptrident.readthedocs.io/en/stablev20.07/kubernetes/operations/tasks/backends/anf.html
https://docs.dask.org/en/latest/
https://docs.dask.org/en/latest/install.html
https://docs.dask.org/en/latest/api.html
https://examples.dask.org/machine-learning.html
https://docs.dask.org/en/latest/diagnostics-distributed.html
https://www.tensorflow.org/
https://docs.docker.com/

"https://kubernetes.io/docs/home/"
o Kubeflow
"http://www.kubeflow.org/"
° Jupyter tES AH

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

TR-4896: AzureOi| A 24t W= Xpd ZX| - EFMH
Muneer Ahmad and Verron Martina, NetApp Ronden Dar, run:Al
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https://kubernetes.io/docs/home/
http://www.kubeflow.org/
http://www.jupyter.org/

CHe

HIO|E| 2tst2 IT 8l H| =LA 20| o2 20FE SEOIER2 o2 HZALL Y DS M= ffLdt.
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* DevOps AX|L|0{= MZR Al/ML O Z2|#H|0|44E CI/CD(Continuous Integration and Continuous
Deployment) It0o|Z2t0l0f| S&dt= ES HRE LICH

* H|Z=L[A A8XH= AUML OIS 2(Z|0]F0f| AM A = AT|E BTt

0] X0l M= Azure NetApp Files, RUN:AI 2 Microsoft AzureZt 2t S&t0| H|=L|A0f| H|Z3tH= | o =20|
E|=X| dEEL(C]

AL AL
e
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=
El
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M
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fujo
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O MMOflM= Azure SR E0| M 2HHS &i5te] 2|2l ZX| AL Akl gt 7=
A

QT AletS CHELICE of2 JE2 &%

* Azure Kubernetes A{H|A(AKS)

* NVIDIA GPUE AM&3t= Azure Compute SKU
* Azure NetApp Files

© 2™:Al

* NetApp EZI0|HE

o7lof gzl ZE Q40 tiet 3= of Liet ASLICH "7t 2" MBS HESHIA L.

. + &ANVIDIA.

L]
=[]

TJ |_| illj LII _ViT| Kubernetes Services
B Bl

‘Azure NetApp

Persistent Persistent :
3 GPU Nodes - 1 5 .
= _\ / Volume Claim Volume ~ Files
run: Multiple concurrent
@ o a Pods @ i

" | TRIGENT nod/pod access
e K Storage Class(es) /
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SR 2|4 5 MH|A @At

TooHe o Te

B 8t SL=RI0| FHRAT} LIS ASLICH 224 PHO ALBElE 2tC
SHRAL 2 @0l T2 OE £ 2

AELICE
SERE =2
AKS A| & 37H9| A|AH] == 5l 3719 GPU R At L=
7t HA(VM) SKU A|AR L ERLLICE Standard_DS2_v2 374
VM SKU GPU XX} = EQILIC} Z NC6s_v3 374
Azure NetApp Files ATB HEZ A S

LTEQ0f 27 A

CHE #oll= &84

S 8ot o WS AMEY 0 THRAT} LI YALICH S2M T30| AHREl 2T ER0]
FHRAE DY QAR 2

IT
et oS = ASLICE

AT EQ|0] HM EE= 7t ™
AKS - Kubernetes H% 1.18.14
AlSH- Al CLI v2.2.25

AlSH- Al Orchestration Kubernetes Operator version ~ 1.0.109

s=2= 0.21.2
NetApp EZI0|HE 20.01.1
= 3.0.0

O] M M0l M= RUN:AI OrchestratorE ArE0t0] 20 Wt XK X 24 WS sl -
UAe EAUES 2HSt= S| Chsf IHHI | *e“:'°”—||1f HE E5FH f49 dX|etofd
SAZ0M 2LtEl uF XS HAsH= BHO Chol *E*'E%'%H-IEL ML 7T 22| = H|oJEf 5

DEIHHME Ee“éﬁﬁl 213t Run:Al *'°43'-f HZEl NetApp SnapshotTMS AF28H04
22ELICL MLHE 22l= 22 35 B A4 7H &Y 2], 29 Mod, 22 2
HHE 2 stZof| E2sHH I11|0|E1 J—*Eloﬂ Z2%t 22 BLCt NetApp ML BT
7(1|01(Snapshot)E Zh Meat 2HHE HO|E, SHE BE I 29| AH HAEZS AN
UASLICE SETHAPI X HE Solf run:Al EHED} & SEY = JASLICE 1K MEfof w2}

n [[OI-

N

=)
Aol A g ol ALY
Kfsfiof BHLICt,

O|HIEZ E2|H3}7|2t 81H %!Lllif cest, Kubernetes(K8
ZAE|O[L{ 9| OFF A HASIK| b1 MA| M| HEfE

ﬁ

OIX|Ho 2, 0] 7|& EnMoM= AKS2| 03 GPU X[ = =0] Ciet s HIHS ot 2| et

TuSimple HO|E] MIEE AESHO] Xt ZX| ALE AtOf Cist 24 WS

0| 7|z EnMojlM 24tE g2 XM AX|E /et TuSimple Ci0|E] M E0] CHsl A EL|Ct H orovodE AKSE

Ed8l Kubernetes 22{AE{ Q| 02 GPU = =0]| CHSH SA|0f C|O|E EAt 1SS —¢—25P7| %’—I?_P S 3
AF2EILICH F =& TuSimple HIO|E CHRZE 8l 2| E 2I$H ZIH|0|H O|0|X| 2 {7 | & ElL|Ct, HEIE._' HO|EH=
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o[ OfO|X| 7t M E &1

NetApp Trident 221 21210f| M 2ot FF7 2 EO| MEELICE WK0|M= StLt 0] &be| ZE
HO|E & CI22Est= Set ddE S+ =80 MEE H0IHE AEELIT.

ClolE & WK EAHE MESHHH RUN:AIE AHBSHO] 2|AA ST 5l 22| @A AER|0|MSHYA|2. Run: Al
AH23H Horovod0ll 223t MPI(Message Passing Interface) HUE oY = ASLICE 0] 2|ojotR 2 Sl o
GPU E7} M2 4150 2t s 0|1 L& N2l T WK 715X E HU0|EY  JSLICH E3t Ul B CLIE Sl
WSS DL EHZE £ QOO My T A %% =l E'—IHE g AELC
NetApp Snapshot2 W& TE L{Of| S=(0 ZE A0 CH H|O|E AEf 2l =3 RRS HMEL|CE 0] 7|5
AHE5tH AFEE HIO|E B! ZEo| It MMEl 2t g DES FHY £ JUSLICL
AKS 273 3! X
AKS S2{AE S| MH 8l X Z 0|SSHUA|LR "AKS 22{AHE MATL|Cl, O3 O} ChS CHS Y& HHAIE
S|t
1. LE SQHAAE(CPU) = ZAXHGPU) =E0IX| 6{8)S MEHE iff C}SS MEHSL|Ct
a. Standard_DS2 v2 37|9| 1X} A|AH”I I E agentpool2 Z=7tetL|Ct 7|2 370 = EE AtEfL|Ct
b. Standard NC6s_v3 & 37| &YX} & 'gpupool's F7IELICE GPU = =0 CHS %|4A 37| EE

AL,

Add node pool

Name

Node count Node size

Standard_DS2_v2

Standard_NCés_v

®

HiZOofl= 5~1020] AR EL|CE.

2. 30| 212 E|™ Connect to ClusterS Z2!8tL|C}. )\HE MMt AKS E2{AH HASIEH 2H S E(HE
/PC)0IM Kubernetes 3 ZE =7 GAISHUAR. & YEHAQ "=+ = ZXL|CH 0S| et XLt

3. "2Z A0l Azure CLIE MAX|gLC".
4. E{0|'20iM AKS Z2{AE{0]| M| ASIZ{H HX 'az login'S =sID Xt ZSHS LHGMAIL.
5. Lt2 & BES Mgt

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

aks get-credentials --resource-group resourcegroup --name aksclustername
6. Azure CLIOIA CtE BHEES Y=AFLICL.

kubectl get nodes
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https://docs.microsoft.com/azure/aks/kubernetes-walkthrough-portal
https://docs.microsoft.com/azure/aks/kubernetes-walkthrough-portal
https://docs.microsoft.com/azure/aks/kubernetes-walkthrough-portal
https://docs.microsoft.com/azure/aks/kubernetes-walkthrough-portal
https://docs.microsoft.com/azure/aks/kubernetes-walkthrough-portal
https://kubernetes.io/docs/tasks/tools/install-kubectl/
https://kubernetes.io/docs/tasks/tools/install-kubectl/
https://kubernetes.io/docs/tasks/tools/install-kubectl/
https://kubernetes.io/docs/tasks/tools/install-kubectl/
https://kubernetes.io/docs/tasks/tools/install-kubectl/
https://docs.microsoft.com/cli/azure/install-azure-cli
https://docs.microsoft.com/cli/azure/install-azure-cli
https://docs.microsoft.com/cli/azure/install-azure-cli
https://docs.microsoft.com/cli/azure/install-azure-cli
https://docs.microsoft.com/cli/azure/install-azure-cli
https://docs.microsoft.com/cli/azure/install-azure-cli
https://docs.microsoft.com/cli/azure/install-azure-cli
https://docs.microsoft.com/cli/azure/install-azure-cli
https://docs.microsoft.com/cli/azure/install-azure-cli

@ G710l EAlE 2 671 =7t 25 7hSE|0] 2l SO0|H AKS S AE7 22 2HF0 AEE
FH| gLt

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

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

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

Azure NetApp FilesO| o {IE MEUIS MAph|Ct

r

Azure NetApp FilesOl| CHoH 2=l MEUIZ DtS2H™ CHS HAIE £ HSHMAIL.

Im
)
L
il
et
o>
C
il
2
)
=2
H
=
ra
=
Hu
>
A
®

1. Azure LS L{Q| 7t HIEQIZ O|STILICH M2 MM JHM I
VNET?H Z2 HEALZE AO{OF BfLICE JHY HER A 2| 0|5 S S=IYLILL.

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

ashboard

Virtual networks # x
- add 15 Manage view ~ () Refresh o Export to CSV 5 Open query 7 Feedback
Subscription == AzureSub01 Resource group == all > Location == all X T Add filter
Showing 1 ta 5 of 5 records Mo grouping b List v o
Name Ty Resource group TL Location T Subscription T

a

1_TrndentDemo_eastu East US 2

2. MEU 2 225t 4T =7 ZZ0M + MEU S MEfRHL|CH
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B Search revources. seeveces. and docs (G /1

Dashboard  Wisrtual netwoeks > ake-vnet-22865919

. aks-vnet-22885919 | Subnets

Wirtual pstwork

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

S Divervies

E acoiry log

P Access contral (JAM) Name Ty IPvd T4 IPwé {many availab... Ti Delegated to T4 Security groop T4

' Tags Mey-pulbned T0240.0.0016 {65530 av aki-ageniposl- 2283531
f Diagnose and sobve problems

Seltings
Address space

& Comnected devices

3. Meuliof| ANF.SNzt Z2 0|52 &35t Subnet Delegation XS0 A Microsoft.NetApp/volumes 2
|
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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)

G Add IPv6 address space (D)

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 252 0iE2|#|0|M %EV“ENH S E|H KubernetesOll A S =& B (PVC)E AHEELICH
Tt ol2fet S Sl 282 Jupyter LEF, MHE|A 7|5 St 22 Chdet A-IHI¢01| SO oHEY £
Ql&LICH

M-

MH|A AFEXb= CHYot o = S ES AEE|XE ALEY = USLICE Azure NetApp Files?| =& 0|2 Ct31t
ZEAL|C}
Edg .

* MEXOAH ARHAS MBS = U= 7SS HSHLICE
* AFEZtIt Azure NetApp Files 2E0] CHE2| HIOIHE MEY &= A=E X2
A

* A2 I MENM ZES Asist i Azure NetApp Files 282 M5 0|ME &2
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Azure NetApp Files 8

Azure NetApp F|Ies E* HE t=ot{H M off dHE =z FL-dsHof SLICt "QuickStart: Azure NetApp FilesE
S MAMBH

MMt NFS 25 oL Ch,
SHX|2t TridentS S8l 252 MAMSIE 2 Azure NetApp FilesE NFS 252 MAMSH= CHA|E Makst & Q&L CH
A &S| Mo Efo Atet2 SOISHMA L.

1. "Azure NetApp Files % NetApp 2|42 ZZXI0| SE(Azure SEIRE A4 0|2)",

2. "Azure NetApp FilesO|A] AHS MHMSLICH"

3. g2 2 AHTLICH (RPN w2t XA 4TiB EE s Z2(0]Y).
AKS 714 HE 3 9 Azure NetApp Files 74 U E2|3 m|0o{2l
CISOZ LIS THAIE £338t0] Azure NetApp Files VNETE AFZ35H0] AKS 7H HIEYI(VNET)E $-SHAIL.
1. Azure I i 2|Q| M AXtof| 7t HIEQIZE LHBILICE

2. VNET AKS-VNET-NAMES 22/¢t [t ZA HE0|| PebsearchES 22 gtL|Ct.

3. 7t £ 225t o2l &oi| HI3E FEE LHHLICL

moof Yefgiict gt e et

=]
mojg 23 o|2 AKS-VNET-NAME_to_anf
SubscriptionID(5}¢| 23 & E ID) O E AHE3t= Azure NetApp Files VNETS| 1=
VNET I|0{2 I}IE L Azure NetApp Files VNET
() =s#moleo Mye s=xoz oz it

0]

4. £}

rr
Jiot

tol 2 2EI5H0 7t HEH 3| T{o> S Ittt

KtMISt 82 & EZSHYAIR "Vt HESR D m[of2ls 4

0Z

EZ2o|HE

Trident= NetApp0i| A OHZ2|#|0| M ZE[0|] 7 AEE[XIE QS |X[Stz RLE AL ZEMEQIL|CE Trident=
Pod AHH| 2 L] = 2| F SEA HEERZE F=E0 252 ZLIEHTSD Z2H|N'Y T2 MAE 24T
St EL

NetApp TridentS AFE5IH W< HIO[Ef ME 5! g 22 B-AS NMESH| /ISt 7 252 H-J5t0] K8set

=28 =2 oo

HESH Y & ASLICE 0] 7|5S AHE5HH H|0|E 2totXiet HIO|E| AX|L|07} HIO|E MIEE =522

—= T o
XEstn Zefolof sh= HAHZE glo| K8sE O 2| Ar8e = ASLICH ot Trident= =2|X API S&f2 S4l

Cilo|Ef 22| 2t =P 2 SEStE 2 o|o|H 2tetxirt ME2 H|o|E S 2t2|ofl Chal 2 Rt eiELICt
TridentE EX|gL|Ct

Trident 2T EQN{E SX|5t2{H L}Z THAIS AZ5HHAIL.

1. "% W AX| Helm".
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https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/

2. Trident21.01.1 AX| T2 1M S CIRECEst0 ¢ES SLCL

wget

https://github.com/NetApp/trident/releases/download/v21.01.1/trident-

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

3. Cl2E{2| S 'ERlHlE - MAIXVE HASLIC,

cd trident-installer

4. tridentctl® A|AH! '$path’e| CIZIEZ|0f| S AFEHLICE

cp ./tridentctl /usr/local/bin

5. Helm2 A28t K8s 22{AE 0| Trident A X|:

a. C|E{2|Z Helm CIEa| 2 HATLC}
cd helm

b. TridentS A X|gL|LCt.

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

—-—Create—namespace

c. Trident Pod®| A/EHS SoIBfLICt UuHEl Kes WAL

= —

kubectl -n trident get pods

d. ZE Pod7t 7tESE0 A FO0|H Trident?t AX|=|0 2= 0|F38t7|0l| ZEELICH

Azure NetApp Files S = 5! AEZ2|X| SefjA HH
Azure NetApp Files HIE 5] AEZ|X| 22HAE MBS H LIS THAIE HSHAI2.

1. =2 C|AE2|2 CIA| MEtetL|Ct.

cd ~
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4.

2.
3

o 22S YYELIC "= HE 2| ZX[EE[" X1 ZfX| SCNN-horovod.
E2|HE-FY LA EE| 2 0| STLCE.

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

Azure AH|A RAX| MM (MH[A JEI2 TridentZ} Azure2t S 241510 Azure NetApp Files 2|2 A0 HM|ASH=
SHHALICE)

az ad sp create-for-rbac —--name

£ LIS of|2F 20| EA|=|0{0F ZL|CE.

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

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

"password": "XXXXXXXXXXXXKKK . XXXXXXXXXXKXXX",

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

5. TridentQ| A json ItUS M AMSHL|CE,

6. 25tz HIAE MET|E AFESHO o2l H2| "anf-backend.json" It otofl Q= LS HEE ZrdetL|Ct,
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2= D Azure 7= IDRILICE

ElantlD Azure EH|I'IE ID(0|™ THA|Q| az ad SP £ 0{|A])
Z210|AE IDYLICE appID(O|H TtAQ| az ad SP £ A)
clientSecret A5 (0™ CHAC| az ad SP ZH0]|A)

o2 ChS oMot Z&ELIC.


https://github.com/dedmari/lane-detection-SCNN-horovod.git
https://github.com/dedmari/lane-detection-SCNN-horovod.git
https://github.com/dedmari/lane-detection-SCNN-horovod.git
https://github.com/dedmari/lane-detection-SCNN-horovod.git
https://github.com/dedmari/lane-detection-SCNN-horovod.git

"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. CH2 3t 20| A MU anf-backend.jsonS AFREHH trident | AH| O] A0|| Azure NetApp Files HiQIIEE
MMSHE 2 TridentOf] X|A|EHL|CH

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

8. AEE|X| SHAE MHelL|Ct

a. K8 AF2Xte 0|2 Z XMEA ZHAE X|HSH= PVCE AFE25t0] MK S T 2H| XY EL|Ct K8solA| Ct2 2
AH25H0d 0| CHA|0| M A8t Azure NetApp Files BAIE S £t x8H= AEZ|X| SafjA
"azurenetappfiles"S MASt= = X|A[EHLILCE.

kubectl create -f anf-storage-class.yaml

b. C}Z BHE M8 AE2|X| 227 MU= =HelgfL|ct.

kubectl get sc azurenetappfiles

=32 LIS ook 20| EAIZ[0{OF BiLICt.

PROVISIONER RECLATMPOLICY VOLUMEBINDINGMODE ALLOWVOLUMEEXPANSION

csi.trident.netapp.io Delete Immediate false

AKSO| 28 AHM 7Y Q48 #&H5t ALt

SHAEOMN SHIE 28 AHAF 74 247 AP HX|EX| ot FQ CHS CHAIS Msto] of2{8t 74 45
S0z MAE 4 daLt
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(i)  AKS 1.18.140l= Snapshot Controller7k A%t AX|=(0f %] Q4&LICE.

1. Ct2 BYES A8t A4k HIEF CRDE EAIELCE.

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. GitHubOllA CtE EME AFE5t0{ Snapshot ControllerS A X|grL|CH.

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

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

3. K8s 'volumesnapshotclass'E HMeILICE 28 AHAS MMty Mo "= A4 SeAL|CH HHsl{of
LICE Azure NetApp Files& 28 ARAF A S M M50 NetApp Snapshot 7|=2 AHESH] ML HTH
2|2 dMotE O AFRELICE volumesapshotclass NetApp-CSl-snapclassE A8t 1 ChE ot 20| 7|2
'volumesnapshotclass'Z2 M gtL|C},

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

EH2 LIS 0|2k 20| HEAIZ[0{0F BfLCt.

volumesnapshotclass. snapshot.storage.k8s.i0/netapp-csi-snapclass created

4. CH2 HYES M0 28 AHA SAIE AT SY= A=K gelet|ot.

kubectl get volumesnapshotclass

E3H2 O3 0|2k Z0] EA|=|0{0F BfL(Ct.
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https://netapp-trident.readthedocs.io/en/stable-v20.01/kubernetes/concepts/objects.html

DRIVER
-cS1-snapclass

DELETIONPOLICY
csl.trident.netapp.1o Delete

rg
o
gjo
n

"MK A AKSOl| Al 22 AE"

2. app.runai.ai 22 0|58t M| ZTZHE
AESH= K8s 22{AE{Q| 0|5

OtS7| E 28511 0|F2 At ZX| £ X|IFEELICE o= A 61 runai2
o Z2HE 0|F0| 2&LICt o] 22 MM E HYAHO|AE runai-lane-
detection®L|C}.
New Project
Basics Basics
Node AFffinity . s 0
) el Name
Time Limit

lane-detection

3|

ik

ver-quota for project

. "MK Al Al CLI"
4. E{O|Doj|M CHS

o ma{e

= BPS AEot0] 22l ZXIE 712 runAl Z2HEZ

At
runal config project lane-detection
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https://docs.run.ai/Administrator/Cluster-Setup/cluster-install/
https://docs.run.ai/Administrator/Cluster-Setup/cluster-install/
https://docs.run.ai/Administrator/Cluster-Setup/cluster-install/
https://docs.run.ai/Administrator/Cluster-Setup/cluster-install/
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E3H2 O3 0of|2F Z0] EA|=|0{0F BfL(Ct.

Project lane-detection has been set as default project

S. IEHME | AM|0|A(0: lane-detection)Of| CH3H ClusterRole %! ClusterRoleBindingS ZH=01 runai-lane-
detection LA O| A0 &8t 7|2 MH|A AHE2 X! A Z0f| 'volumesnapshot' XIS £8iet 4 Ql=

Aste ZHALICE

——_= Xd

a. OtE ™S A5 'runai-lane-detection’0| E2X{5H=X| 2tQ15t7| 2|8t LA DO|A S LIZSHL|CY.

kubectl get namespaces

EH2 LIS 0|2k 20| LIEHLIOF BfLCt.

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

runal Active
runai-lane-detection Active
trident Active

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

Al Al 24 O Z TuSimple HIO|E| MIEE CtR2Z =5t XHa2|EhL|Ct

2H Al TuSimple CIO|Ef MEE L22 =5t ME[Sh= Z2MA = ME ARt IL|CH Al ZHE 2 ME AriL|Ct.
of7]0ll= tt2 EHA 7t EQ%!'—IEL

1. 7|Z Docker O|0|X|(4: muneer7589/download-tusimple:1.0)E At25t2{™ Docker O|0|X|E &LEStD
ZEANSHALE O] THAIE MeretL|Ct

= o1d

a. Z C|HEZZ o|SELILCE.
cd ~

b. 'lane-detection-SCNN-horovod' Z2M E Q| O|0|E{ C|A E2| 2 0| etL|C}.
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cd ./lane-detection-SCNN-horovod/data

C. build_image.sh & A3JZEE £H3511 Docker 2| EZX|EE|E AI2XL QX2 HATILICE o€ 59,
'muneer7589'E Docker 2| X X|E2| 0| S22 HHEL|C}. Docker 0|0|X| O|F 2} Ef3(0l: dowload-tusimple,
1.0 8 HEY = ASLICL

#1/bin/bash

#

# A simple script to build the Docker image.
#

# $ build image.sh

set -ex

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

# Build image

echo "Building image: "$IMAGE

docker build . -f Dockerfile \
--tag "${IMAGE}:${TAG}"

echo "Finished building image:

# Push image

echo "Pushing image: "SIMAGE

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

echo "Finished pushing image: "S$IMAGE

o
|>
|U
i
Im
i
n>
o
Of
2
@]
o
(o]
Q
(_D‘
=)
o
Ral
muln
-4
H
Of
=
o
dlo
08
o
o

AF23810d Docker K& A2 ZA|BHLICE,

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

2. Run:Al A2 M| ZE3t0 NetApp Trident?t SHOZ Mot 'PVC0f| TuSimple 2i|Q! ZX| HIO|E| MIEE
ChR2EE, &5, A2 & KzhefL|ct

a. C}

ojo

HHS A5 run:Al Y E HESHIAIL.

runai submit

-—-name download-tusimple-data

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

Aal:Al

kel

Lol gLt
0|2

(=]

-PVC

S MESH{H o2 | YEE

[StorageClassName]:Size:ContainerMountPath
SAlo] PVC 9I9) Erel H|Z0l A AE2|X| S22
azurenetappfiles?t Q= TridentS AM2SH0] ZQ Al
PVCE THELICL ®{7|M E3 28 2 100Gi
O|H AZ /mntof| OFREEIL|CE.

0| =teiof| Cist ZAEH|0| LS AT uff AL2E Docker
olo|x|Lct

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

TYPE  PROJECT USER GPUs Allocated (Requested)

ContainerCreating 1m  aks-agentpool-34613067-vmss@0@80a muneer7689 /download-tusimple:1.8 Train lane-detection verronmartina @ (@)

751158K
751200K .
751258K
751308K
751358K
7514088K
751458K
751500K
751568K
7516080K

20m37s
20m37s
28m36s
20m36s
28m36s
20m3é6s
20m3é6s
280m36s
20m36s
20m36s

e. o

rin

PVCE LIZgLICL k2 HAIOA 0] 'PVC' BHE AIE5I0] 2HSHAIR.

kubectl get pvc | grep download-tusimple-data

=2 LIS o2k 20| EAIZ[0{OF BiLICt.

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



rer: runaiaks Muns com NetApp

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

1 download-tusimple-data

HorovodE ArE3I0] 24t XM ZX| ueS +&etL|Ct

HorovodE AFE3H0] 24 XM ZX| K|S S A2 MEIN T=MAQLICE J2{Lt CHEaF 22 A7t
olAL|C}
M- -

1. 71Z Docker 0|0 X|(Gil: 'muneer7589/dist-lane-detection: 3.1):'S At25t2AH Docker O|0|X|E & =5t
ZEANSHALE O] HHAIE AL ELICH

a. = C|aE2|2 oSt

cd ~

b. Z2HE C|2E 2| 2@l Z+X] SCNN-horovodZ O|S&tL|Ct

cd ./lane-detection-SCNN-horovod

C. 'build_image.sh' & AIZEES £Ht 1 Docker 2| EX|EZ|S AF2Xt 0|20 2 HATILICHO:
'muneer7589'E Docker 2|ZX|E2| 0|S2Z CiA|). Docker 0|0|X| 0| S 2t Ef I (dist-lane-detection, 3.1 &
)= HEAY = AUSLICH
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!{/bin/bash

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

build image.sh
=-8XxX

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

# 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: "SIMAGE

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

echo "Finished pushing image: "S$IMAGE

d. A EE Mali5t0] Docker O|0|X|E 7&3t1 Docker & AZ 0| SEL|Ct.

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

2. HiE WS(MPIYS 42817 28t Al & ®Z:

a. 2{d Mz ALE: 0| Ef71|01|)\1 PVCE X2 2 4517 2let AI(CIO|E] CI22EE)2 RWO HMAES

588 = USLICL 0] AL 03] Pod = = E7t 3L PVCH| ChEE 24 g BMAE 518K ASLICE
MM A REE ReadWriteManyZ 2H|0|ESt Kubernetes THX|E AHE3H0] RIC|O|ERILICE
b. HX CtE HHS AAHst] PVC =& 0|52 7IMSLICEH

kubectl get pvc | grep download-tusimple-data

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

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

C. 252 XI5t ReadWriteManyOf| CHeE M A RES AH|O|ERILICHTHE BHUM 25 0|52 AHEXL
O[S L= HHY|).

kubectl patch pv pvc-bb03b74d-2c17-40c4-a445-79f3de8d1l6d5 -p
'{"spec":{"accessModes": ["ReadWriteMany"]}}"'

d. of2f Ho| YEE A0 HHZE ws XAS HAMBII| 2|2t Al MPI 2 HIZ=
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runai submit-mpi

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

--processes=3

-—-gpu 1

--pvc pvc-download-tusimple-data-0:/mnt
-—-image muneer7589/dist-lane-detection:3.1
—-e USE WORKERS="true"

-e NUM WORKERS=4

-e BATCH ST ZE=33

-e USE VAL="false"

-e VAL BATCH SIZE=99

—-e¢ ENABLE SNAPSHOT="true"

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

Zeof gt gt e Myt

HA
= ARl g 10| o|E LTt
CHE shm CHE2F /dev/shm C|H}O|A OF2E RAMO|| O EE

ST O A|AHI0|0 of2] CPU ZIAH7E CPU
RAMO| HHIIS el 3 2EY = AS UF SES

37|9] 28 HZ22|E M ZEHL|Ct.

TZMHA BAME W TENA £

GPU Of ZHQI0f M Ztiof BHEFSt GPU/ZZH|A £, GPU
RAXF TEN|A 37H (-T2 M A=3)7} o0, 242}
£l GPU(-GPU 1)2 SrtElL|Ct,

PVC o|H j£.*°.=1(download -tusimple-data-0)0f| A A4 Adst

7|& g3 =& (PVC-download-tusimple-data-0)=

AtE3st1 path /mntof] OF2EEL|CH

o|O|x| o] ZtHol| CHot ZAE|O|LHE HAe uf AFHEE Docker
o|O|x[L|Ct

Zde[o| o] MY =tF HKE HolgL|Ct

AXE AR Q4+E trueZ MASHH CHE T2 N A 0| 2E7t
MEELCH

ARt 5 Clole 20 ARt TEM AL S ILICt

batch_sizeE ME{BL|Ct w S HiX| 37|

VALE AtELICt QI4&E TRUEZ MNsIH Rad AL s{EL|Ct

Val_batch_sizeE ME{BIL|Ct AZ HiX| 27|

snapshot2 M&gtL|Ct Q14&E TRUEZ MANSHH ML HH 2|2 2l
ClO|E & S E B AMARS MMe &~ JQELICH
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86

™o Yefgiict 2t s Mot

PVC_0|2 AWALS M3 PVCO| O|SYLICE 9| Xl

HZ0AM Lo ME 3 ug ZEZ -_rU}DE PVC-
download-tusimple-data-02| AHAFS )

U LICH

EH2 LIS 0|2k 20| HEAIZ[0{0F BiLCt.

The job 'dist-lane-detection-training' has been submitted successfully
You can run “runoi describe job dist-lane-detection-training lane-detection” to

runai list jobs

NAME STATUS AGE NODE IMAGE TYPE PROJECT USER
SERVICE URL(S)
download-tusimple-dota Succeeded 1d muneer?589/downlood-tusimple:1.@ Train laone-detection wverrommarting

dist-lane-detection-training Init:@/1 Zm <multiple> muneer7589/dist-lane-detection:3.1 Train lone-detection root

- HMEE AHY 23

runai logs dist-lane-detection-training

root@ai-w-gpu-2:~/runai# runai logs dist-lane-detection-training
Running with 3 workers

check the job sta

GPUs Allocated (Requested)

- (@

tus

PODSs

0 (8)

4 (0)

2021-93-04 17:29:23.15 9: I tensorflow/stream_executor/platform/default/dso_loader.cc:48] Successfully opened dynamic library libcudart.so.1@.1

POD_NAME=dist-lane-detection-training-worker-8
[d=-]
shift

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

[d=-]

shift

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

otz 2213} Z'0] RUN TO/RUN TO/Al GUI(EES app.runai.ai): RUN:AI CHA|E E 0fl A

SPOISHYAIR. A il ORI = 24 22 Aol @ E 3712 GPUE AKSS| 37 =0 24HA|17|1, &
oI A

Al 2t o] sl XEM|S] 2 LT,

C) o
uF XAZ




NetApp

= indicators

Activ Prepecty

GPU Nodes Total GPUs Allocated GPUs

3 3 3 i '.

- Cluster Load

OPU Unilizatien P Mermory Utilizatson

=~ G{J% w czes\
£PU Unlization HAM LAikeation
"‘\_\ -«_\‘

- Queuring

1ob Name

User Praject Tatal fun Time

General Pods. GPUs Graphs

(- T Hode Utilization GPU Mamory Used GPU Memary

h. 10| &2 =H RUN:AI 2t HZE| 11 WA El NetApp Snapshot SAHZ0| U=X] ZISHYAIL.

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

napshot snap-pvc-download-tusimple-data-8-dist-lane-detection-training-launcher-2821-83-05-16-23-42 created in namespace runai-lane-detection

kubectl get volumesnapshots | grep download-tusimple-data-0
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NetApp AHAF ZAL20]| A H|O|E S SRTtL|Ct
NetApp Snapshot SAF20[A C|0|EE S5 ™ LIS HHAE A 2.

1. & CE2|2 oS BLict,

2. 2 HE C|HE2| 'lane-detection-SCNN-horovod’ £ 0| SEHL|LC.
cd ./lane-detection-SCNN-horovod

3. restore-snaphot-vc.yaMLE 85t H|0|H SRS Ast= ARA AF2OE dataSource?| 0| BEE
AH[O|E-ILICE. O] MA|ofl M= HIOE =& IX|E PVC 0|22 HEY = JU&LICH

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

4. restore-snapshot-pvc.yAMLE AF25I0{ {22 PVCE MA3tiCt.
kubectl create -f restore-snapshot-pvc.yaml

=2 LIS 0|2k 20| EAIZ[0{OF BiLICt.

persistentvolumeclaim/restored-tusimple created

= ST HIO|HE U0 AFE5tH = A2, MY ME2 0|HI SLSHA SXIEH, ng S M= o CHs
Hofl EAIE! ZiIMEH 'PVC_NAME'2H 2215 'PVC_NAME'SZ WAH|EHL|C.

0% oF

88



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"

E£2Mo| MY &M 2 HO{F7| 2l GPU 1702 GPU 370 § & 7HX| A|Lt2| 20N &5 HAEE SHRUSLICE.
TuSimple 2|21 ZHX I |O|E{ MIEO]| Cist 1S 0| GPU &, GPU S HIZZ| A E, Er°ta Chl gl 3= M EZlo|
HAME|JSLICH B] T2MA F 2[AA BT E EM5H| 2|6l o|0|E 7t 58 SIHEHLICE

_I_

Soll 242 22 HI0[E MESL R 7Sl GPUZ AIXE 4= ASLICE C|0|E Q| &t GPU =27t S7}5HH
AE2| E|2HHIO|EE SX Q2 of&et Ta[0[Y ABSIK| M&HA 2HEstod H|ojE 0] 810|
f O 4H1E HE & ASLICE Of Z2MA = MM, "Azure NetApp Files AfH[A 2[E".

GPU 1712] M2| A[Zt2 12A12H 452 0| }SLICE 370 =0 A 3702 GPUE XE|Sh= | °f 4A|12H 30=0|
2R EASLICH
O EMol LIHX| RR0|ME 7HE HIZL|A 27 At HE 45 5 =g o€ 2o FLICt.

=

of2ff 222 1 GPU &Y H M2 2EES HH FLCL
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u 15 8 General / Analytics TSN O% 113200 18 2010010 ST AT

& = Cluster
G At amon v et
(0]
98.5% 97‘4% ™ e tee I 10 o o8 1 "o w0 T e riee )
N T S—
(=] £ Mlemary Allocation 8 ihprmary UNEEation

(31 .?% {308% _- .‘-“ 'cI _I“w--c.; 00 Vbl ol L7 ] PRl 2E00 Sk S0

~ 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 0000

== aks-gpupool-34613062-vymss00000i aks-gpuponl-34613062-vmss00000j
aks-gpupool-34613062-vmss00000k == aks-gpupool-34613062-vymss000001
== aks-gpupool-34613062-vmss00000m == aks-gpupool-34613062-vmss00000n

ofzff 122 HHY L& H=22| 27((16GB)E 2 FLIC.
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GPU Memory Size / Node

100 GB
75GB
50 GB

25GB

0omMB
12:00 14:00 16:00 18:00 20:00 22:00 00:00

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

ofzf 122 tH L= GPU =(1)8 EHELICt.

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

== aks-gpupool-34613062-vmss00000i == aks-gpupool-34613062-vmss00000)
== aks-gpupool-34613062-vmss00000k == aks-gpupook34613062-vmss00000I
= aks-gpupool-34613062-vmss00000m == aks-gpupool-34613062-vmss00000n == Tolal

ofzf Ol o LE GPU 23 (%)2 EHELIC

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|

ofzi JE2 37 ==0lM GPU 2 & HIZ2[Ql 3742 GPUE B ELICt.
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!" 2 General / Analytics (51 30212304 1ET600 n S0T1-03-04 232097 -

® = Chusinr
QU Alecation P Unirstion ey
th
= L At CU U aneey
[ G Mamery Aflseatien GPU Mamany Laiestion
h

T P My LAArET,

P ABccation CPU Uniaation L

‘ 26.5% 36.5%

Otz J2I2 370 =E9| AFEE(%)0M 3712 GPUSE E{FL|Ct.
~ 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

ot J2l2 37 ==2| HE2| Ar2E(%)MIM 37H2] GPUE 2O ELICt.
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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-gpupool-34613062-vmss000008

Azure NetApp Files A{H|A 2|#

ZES E ME3I=LIE 8Y E2 0|50 7|Z 252 MH|A +=F2 HEY = ASLILH "MH| A A" 250 ot
= MERLICH = &0l it 0] 7| & MH|A =F tHE f%*S HIO[E{E Oto|azjo| e HRIt glgLC =50l thet
HM A0 SEE FX SSLIT

20| NH|A £ES HZSIRH OIS BIS 2HHAIR.
1. 28 HOIX|0|M MH|A $FS HEAY ZES OIRA QEZR HRE S2igiL|Ct & HE S MEgL|CL
NFSv3 10.28.254 4:/norootfor- Standard pool0 ooty
NFSv4.1 NAS-735a.docs.lab:/foc Premium - oo 20
. Resize (&

NFSv4.1 NAS-735a.docs.lab:/krk PrEMi = e e o y by
Edit V/4

NFSv3 10.28.254.4:;/moveme0 Premium b
Change pool N

NFSv3 10.28.254.4:/placehold: Premium Delete e

1 Lem

-

kol

MEgtL(ct a3 ot

dlo
ok

2. Change Pool #0|M 282 0|SZ 8 & = 2L

mjo
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Change pool X
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service level: Standard
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service level: Standard
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az netappfiles volume pool-change -g mygroup
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Set-AzNetAppFilesVolumePool

—ResourceGroupName "MyRG"

—-AccountName "MyAnfAccount"
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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
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NetApp2t cnvrg.io= IEL{ME Sslf 0 240f|AH ML 5! DL _+_EE%’4|01 LS ok 2t
H|O|E| 22| 22 MS FH|ZELICH ONTAP Al R E EOI g0 085 dFE 8l
AEZ|X|E HZ38HH cnvrg.io AZEY|0{= H|0|E 1t&t 3 ’IEC’% ZHARbst 2laA

S EZ FAtLICY

Zarel ot
* NetApp 7|& OHHIE AX|LIO Mike Olesby
* NetApp MQl 7|& B2 0| A} Santosh Rao

FE-CEEE

=

FIK

£9
rr

A
T
ol 2ol M Fioll i3t X3t LIBS TS 2| AAS HESHIAIL.
* cnvrg.io( "https://cnvrg.io"):
° cnvrg ZO|(FE ML EAHE)
https://cnvrg.io/platform/core
° cnvrg A
"https://app.cnvrg.io/docs"

* NVIDIA DGX-1 AH:
° NVIDIA DGX-1 MH

https://www.nvidia.com/en-us/data-center/dgx-1/
> NVIDIA Tesla V100 Tensor Z0{ GPU
https://www.nvidia.com/en-us/data-center/tesla-v100/
> NGC(NVIDIA GPU Cloud)
https://www.nvidia.com/en-us/gpu-cloud/

* NetApp AFF A|AH!:
° AFF IO[HA|E B HZESHIAI2

https://www.netapp.com/us/media/d-3582.pdf

° AFFE 2|3t NetApp FlashAdvantage

https://www.netapp.com/us/media/ds-3733.pdf

° ONTAP 9.x BEA

http://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286
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https://www.netapp.com/us/media/ds-3733.pdf
http://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286

o

NetApp FlexGroup 7|& E11A

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

* 460|142 NetApp I AEE[X|:

o

NetApp E2t0|HE

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

http://support.netapp.com/matrix

* ONTAP Al W E9Z:

o

o

Cisco Nexus 3232C AQ|%|

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

Mellanox Spectrum 2000 A|2|= AQ|X|

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

* ML ZYY3 A =

o

e

https://github.com/NVIDIA/DALI

TensorFlow: 255 @[5t @E AA M 2d T3
https://www.tensorflow.org/

Horovod: Uber2| TensorFlow& QE A A EAHE 2 T3
https://eng.uber.com/horovod/

ol BELY O| ZA|ARI0IA GPU XA
https://devblogs.nvidia.com/gpu-containers-runtime/
Docker £ HZESHIA|IR

https://docs.docker.com

ETHPN

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

NVIDIA DeepOps

https://github.com/NVIDIA/deepops
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> Kubeflow
http://www.kubeflow.org/
° Jupyter tES MH
http://www.jupyter.org/
* GoJEf ME 3! #iX|O2
° NIH 85 XM H0|E ME
https://nihcc.app.box.com/v/ChestXray-NIHCC

o Xiaosong Wang, Yifan Peng, Le Lu, Zhivyong Lu, Mohammadadadhadi Bagheri, Ronald Summers,
ChestX-ray8: H& AA|Y 5 XM |O|E{H|0] A 5! kot 2+ 0]l Common Thorax 2&te| 27 &l
= A%10f| CHSH HIX|OF3, IEEE CVPR, pp. 3462-3471, 2017TR-4841-0620
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* AIEZ| 2f|¥ NetApp AFF AEZ|X| A|ARIS FAS2750 St=9|0] % SSD Z2HA| O|C|0{E 7|8to 2 Bhi|ct

* HA g9l AEER 294

£ QUBLICH S2yA HEoR
2od 4 T KAFLICH

NetApp AEZ| 2|8 AFF C190 AEZ2|X| A|ARI2 O 7|5S K@ ELIC

* X[t E2to|H £ 24x 960GB SSDYIL|C}
* £ kX Jtse

° O|H4(10GbE): 10GBASE-T(RJ-45) ZE 47|

° QL|I}0|=(16Gb FC == 10GbE): 4x UTA2(Unified Target Adapter 2) ZE
* |t 50.5TBY| {r 22

@ NAS Y320 Z2, th JEZ| 2|l AFF C190 A|ARI2 A 917|9] 22 4.4GBps?
Xe|2n 22 Y 9179 AL 1ms 0|8te] X|H A|ZHQE 230K IOPSE X|IgfL|Ct.

NetApp AFF A2202 A ZSHUAIR
EESH NetApp2 tH 2 #EE flo O Holt dsut &M S MSsts CHE AdEZ|Z AEEZ|X| A|AHRES
HSELICE NAS HI2E0| Z 2 thY AlEZ| 2i|'! AFF A220 A|ARIO| CSS XY EL|C

© &K 91719 B2 6.2GBps2| X2

* 375K IOPS, 1ms O|2te| X|AH A2t = A2 H#EH 7| X|J

* X[t E210|E 4= 144x 960GB, 3.8TB = 7.6TB SSDIL|C}

* AFF A2202 1PB O|Ato| AlR| 820 2 HtEIL|C
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MLPerf

MLPerf= Al M5 TIIE 9|3t 7=|| Z|o| HIX|OLE HEZYLICE of7|0fl= FA 22 24| 24X, 92 g4 U
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* * BERT. * Transformers(BERT)2| 4%F Encoder Representation2 Squad HIO|Ef NIEE A3t A2
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* main_flow.yml: £ CH2le| SEut MEHE Moot o w2} CHE 3702 YAML It = SE2 eieiL|Ct.

* RETail_flow.yml: 200 f£i= 2t X[ 220t 2 F7F TR0 ASLICH A[2-2 7K 7tk oiEe| HE
LEXgE E39 /A2 N

o
oo
=
n

* M SEyml: @M EX|QF 2R E FIF TSRO ASLICH XIS 2 = gl= FR ALAH2 FIHEESE Sl
o

* error_flow.yml: 2/2| 37tX| YAML D0l ZotE|X| Qb= ZARE M2IYLICH 2F HAXIE EAISE = A|AHI2
AHEXt EE 21O CHA| 2t RLICEH TS MMofl= o]2{st YAML Ihof chet XpAlst Fe| 7t '—f9f AELICE

Main_flow.yml

name: JarvisRetail

intent transitions:
jarvis error: error
price check: retail price check
inventory check: retail inventory check
store location: retail store location
weather.weather: weather
weather.temperature: temperature
weather.sunny: sunny
weather.cloudy: cloudy
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weather.snow: snow
weather.rainfall: rain
weather.snow yes no: snowfall
weather.rainfall yes no: rainfall
weather.temperature yes no: tempyesno
weather.humidity: humidity
weather.humidity yes no: humidity
navigation.startnavigationpoi: retail # Transitions should be context
and slot based. Redirecting for now.
navigation.geteta: retail
navigation.showdirection: retail
navigation.showmappoi: idk what you talkin about
nomatch.none: idk what you talkin about
states:
init:

type: message text

properties:
text: "Hi, welcome to NARA retail and weather service. How can I
help you?"

input intent:
type: input context
properties:
nlp type: jarvis
entities:
intent: dontcare
# This state is executed if the intent was not understood
dont get the intent:
type: message text random
properties:
responses:
- "Sorry I didn't get that! Please come again.”
- "I beg your pardon! Say that again?"
- "Are we talking about weather? What would you like to know?"
- "Sorry I know only about the weather"
- "You can ask me about the weather, the rainfall, the
temperature, I don't know much more"
delay: O
transitions:
next state: input intent
idk what you talkin about:
type: message text random
properties:
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
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know?"

- "Sorry I know only about retail and the weather"
- "You can ask me about retail information or the weather,
rainfall, the temperature. I don't know much more."

delay: O

transitions:

next state: input intent

error:
type: change context
properties:
update keys:
intent: 'error'
transitions:
flow: error flow
retail inventory check:
type: change context
properties:
update keys:

intent: 'retail inventory check'

transitions:
flow: retail flow
retail price check:
type: change context
properties:
update keys:

intent: 'check item price'

transitions:
flow: retail flow
retail store location:
type: change context
properties:

update keys:

intent: 'find the store'

transitions:
flow: retail flow
weather:
type: change context
properties:
update keys:
intent: 'weather'
transitions:
flow: weather flow
temperature:
type: change context
properties:
update keys:
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intent: 'temperature'
transitions:
flow: weather flow
rainfall:
type: change context
properties:
update keys:
intent: 'rainfall'
transitions:
flow: weather flow
sunny:
type: change context
properties:
update keys:
intent: 'sunny'
transitions:
flow: weather flow
cloudy:
type: change context
properties:
update keys:
intent: 'cloudy'
transitions:
flow: weather flow
SNow:
type: change context
properties:
update keys:
intent: 'snow'
transitions:
flow: weather flow
rain:
type: change context
properties:
update keys:
intent: 'rain'
transitions:
flow: weather flow
snowfall:
type: change context
properties:
update keys:
intent: 'snowfall'
transitions:
flow: weather flow
tempyesno:



type: change context
properties:
update keys:
intent: 'tempyesno'
transitions:
flow: weather flow
humidity:
type: change context
properties:
update keys:
intent: 'humidity'
transitions:
flow: weather flow
end state:
type: reset
transitions:

next state: init

retail_flow.yml

name: retail flow
states:
store location:
type: conditional exists
properties:
key: '{{location}}'
transitions:
exists: retail state
notexists: ask retail location
retail state:
type: Retail
properties:
transitions:
next state: output retail
output retail:
type: message text
properties:
text: '{{retail status}}'
transitions:
next state: input intent
ask retail location:
type: message text
properties:

text: "For which location? I can find the closest store near you."

transitions:
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next state: input retail location

input retail location:

type: input user
properties:

nlp type: jarvis

entities:

slot: location

require match: true

transitions:

match: retail state

notmatch: check retail jarvis error

output retail acknowledge:
type: message text random
properties:
responses:
- 'ok in {{location}}'
- 'the store in {{location}}'

- 'T always wanted to shop in {{location}}'

delay: 0
transitions:
next state: retail state
output retail notlocation:
type: message text
properties:

text: "I did not understand the location.

transitions:
next state: input intent
check rerail jarvis error:
type: conditional exists
properties:
key: '{{jarvis error}}'

transitions:

exists: show retail jarvis api error

notexists: output retail notlocation

show retail jarvis api error:
type: message text
properties:

Can you please repeat?"

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

that?"
transitions:

next state: input intent

WATEER_flow.yml

name: weather flow
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states:
check weather location:
type: conditional exists
properties:
key: '{{location}}'
transitions:
exists: weather state
notexists: ask weather location
weather state:
type: Weather
properties:
transitions:
next state: output weather
output weather:
type: message text
properties:
text: '{{weather status}}'
transitions:
next state: input intent
ask weather location:
type: message text
properties:
text: "For which location?"
transitions:
next state: input weather location
input weather location:
type: input user
properties:
nlp type: jarvis
entities:
slot: location
require match: true
transitions:
match: weather state
notmatch: check jarvis error
output weather acknowledge:
type: message text random
properties:
responses:
- 'ok in {{location}}'
- 'the weather in {{location}}'
- 'T always wanted to go in {{location}}’
delay: O
transitions:
next state: weather state
output weather notlocation:
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type: message text
properties:
text: "I did not understand the location, can you please repeat?"
transitions:
next state: input intent
check jarvis error:
type: conditional exists
properties:
key: '{{jarvis error}}'
transitions:
exists: show jarvis api error
notexists: output weather notlocation
show jarvis api error:
type: message text
properties:
text: "I am having troubled understanding right now. Come again on
that, else check jarvis services?"
transitions:

next state: input intent

ERROR_flow.yml

name: error flow
states:
error state:
type: message text random
properties:
responses:
- "Sorry I didn't get that!"

- "Are we talking about retail or weather? What would you like to

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

next state: input intent
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* "WeatherStack APIE EZESHUA 2" X|™HEl X0 EM, 2%, 222 % =2 dretptL|Ct
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>

* "Yelp Fusion APIZ HZESHH A" X|FE /IXIOM 71 7hrh2 e HEE gheteti|ct.

0

* "eBay Python SDK": X| @& &=2| 7tA S HtatatL|ct.

NetApp Retail Assistant Ci| 2
NetApp Retail Assistant(Nara)2| |2 H|C|RE =3 &L|Ct.
Ligt G4 M2

|__|-E|- I==X{e: PN |:-||E

o oo

NetApp NARA

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

Write your message...

System replied. Waiting for user input.

NetApp BlueXP SAL 8! S7|25 A3 L2t 7| £ 2 Ot7to[ =L Ct

St=0f| of H Chist 7|23 CSV Lhof| HZ5HH BlueXP A 5! S7[st & &85t 21
oS 28 AELX|Of CH22EE = AELIC TS M= Jarvis7t 22204 8

HEg2! 2220 A=55IHA BlueXP Copy X SyncE AFESIH Nemo |2 2%t CHat
7|28 M&ste o7 |HIME 20| ELICEH Nemo 20| CHEt XIA|SH LHE2 MM S

EZESHM A2 "Nemo Training= AF2SH Intent 22 S 2HESLICH,

|

151


https://www.yelp.com/fusion
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https://github.com/timotheus/ebaysdk-python
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7

Fulfillment Engine

weatherstack Yelp Fusion | | eBay Python SDK

i Action Result
Text . 1 Text . ;
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: Intent
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Dialog description |s=————
Chatbot Ul TEl'l't 1 Annotated 1_' Model weigh‘ts
Authoring (offline) rianon: _
withintents INEMO {DfﬂlnE]
& slots
ONTAP Al -
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Cloud Sync
@ Object Store:
Cloud Archive a!-l
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Service history
Text (n] _J.'
. Cloud Sync
Text . Text g .
\ Dlalog Manager Jarvis Service
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1‘ Dialog description 4L
Chatbot Ul Text
Authoring (offline)
Bl Microsoft -
aWS? B Azure ) Google Cloud
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Nemo TrainingS ALE5H0] Intent 22 S &8t CH

NVIDIA Nemo= NVIDIAO|A| CH=t2d Al O Z2[Z|0| M S 2HE7| fldH Bt= S3I/L|CT. Of
£710f= ASR, NLP % TTSO| CHSt APH W H= 20| etk 0 Q0| HEKXI2t H|0|E
+o+xr7r S MAL OIF[EINME &l A LS XHA| O S 2[AH|0| M2 MAISt= o O B2

LS L—
LHE HUEY = ASLICL

Aol ofjof et Zo| LiZtof M= HMetE 2E R Mg = ASFLITH APH s 22 NLP 222 0|E13F 79
R0t w2 MIsH7| ZALICH NaraZt 2L ZHelot EZS2 N EIOPEE oteq{H XA C|O|E M EE AtESHH
Mid=oiof BfLICt. [MEtA 07| M= NemoS AFESHO NLP HES &St 27 Aldts £&5t= E':*té.*o Ho
FLICE 24 NaraO| M +=ETt 215 Nemo HA|OZ Hets [Z NLP RS S4AI717] 2/ CIOIE MEE
AtESto] Z LI

g

Ll

2|9 FHE NaraZl AFSXL Mo M2t 52 HES £ JEE o
AN BAEZRS FHSIALE LfEf(Nara)ﬁ HEHEIHeR g = —’F

NemoOl| X3 &l intent detection X slot filling 22 S A& ZEE ALESIC) 0] ZEE Sl Naras MSot= HMe
ol E ofsie = USLICE

Cilo|Ef Z=H|
RS St&517| 9[sH 0l E| FE0| chst HOJE MES 28t 0[S Nemo HAIO = HBHRILICE 6{7| M=
wHlg st O AR IHUS LissLct

dict.intents.csv

O| IA0fl= NemoZt O[3l &= U= BE QUHIET} LIEE|O AELICH 67| M= LA A0 2712t LXt H 0 F stLtof|
Hetstx| gi2 = = 2 AFEE= 9|2 17HE AHEE-LICt

oo I:IE-é-I.
2= =11

price check
find the store

unknown

dict.slots.csv

Of moll= LEO EAY = A= 2= &R0 LEE0f ASLIC

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

B-item.size
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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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. TSV

Hot

Ol HIO|Ef ME= F2 W< H|0|Ef M EQLICt 2t E2 dict.intent.csv It Q| O| = H 2o w2t EELe=
A|ZFSHLICE 20|22 05 E EEL|CE.

7|Xt_&2.TSV

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

2y

ot

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

O OfZ O3 tH3 ChE HZE ALSSo] ZH|0|HE AIEfRLICE o] B2 ZiHhet us AE0[22 ZH|0|L 7t B

O ocoo=2

GPU(GPU ID=1)E AIE35t=& H|StRILICt ot 22 2 S2HEY SZHNemo/E ZIH|0|LH/Nemo L2 ZE 0

OHE gL Cf.

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

E0|L] L0 A APK 2215l 2l2) BERT RHO|A AIZISI2T CFS HHES AISSI0 DS HAIES AIXHE 4
ALLICE data_dir2 IS GI0|E|S] ZRS 4H}7| 93t 214ILICH Work_dir HIAZOIE NS KIS SIXIS
24

o 4 Bich

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

--data dir /nemo/training data\

--work dir /nemo/log

MEE WS Hlo|Ef MEZF Q1 0| RHE I M= ZR LIS BES AL8SI0 Xt AIMEH AL Xy £
UELICE checkpoint_dir 2 Z2E 0| HIEQIE EG=Z 7}X17FL|I:|-
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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

2YS 2

E% 9 Epoch 20| 1 0|4 2RO Y5 ASBMOF LLIC. CHZ BHS AE0tH 2| E SILIM HAES £
ASLICE HIE S04, o] FHO|M 20| '2[1n9| TtAELS O{LIM HE = JA=Al2ts EQQ| o|=E N[LHZ mefe £
U= 2loHof BfL|Ct

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

M Ohg, FEO| EHYLIL EHE0M = *Edi_l 0| find_the_store2| 2| =5 HAEJ| 0| Fot1 2t A=
7| EE frete o= ASLILE of2{et 7| =E AHESH0] Naras AFEAIL Jote AE AMDSI 2L Fetot S
_/'\_‘6H'c'>'+ A o|¢|__||:|.

o= T MHd

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

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

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

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

interrogative.location

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

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

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

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

i
rhu

ZIRBH Th2F Al AIARIS 17kt 2+ Chstof &H0{5}a, e

|
HMSEL|ct. ol2{st Al RS Ci7ff 27t 310 0fL SEEHL NVIDIAGPU 31 NetApp
AEE|x|E A|-9.*|-D=| 7C| qChLC HQ_E‘.F O-|O_| Do o gl

EE ofalist, X|sHel SEHS

.
gg =23 8l 2[HoI5I0] FES US| 2l
UASLICEH WEA|, 30 SEe Al 2= 210 O|F0X|= 72 E BLh7] ?let =2 EESS
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OHZ2|A|o|Mof| S&5t0d ﬁDfE AL 5! 0 MH[A 20f0|M 152 CXEH 4 XA 7|52
Mg 4= UESLICE o|2{st DEX CHatH Al A|ARIZ Solf 2 A|E0f| Y= 7|PES 1240t
wWES I O|MN= E7IsUE A=A MHIAE H3E & &’AQLIEL

JarvisE AFEStH JtA EXXt C|X|E OtHIEL, CHS 2E MM Fusion(CVeE ASR/NLP/TTS 2% = #HEt 59
ASR/NLP/TTS/CV S& A A2 ALE 15 o USLICH M|, 2tA X1H™ 9 10 7t 2k 2 F20f| e
U= JHak A0 =20|2 EEHELICE 5t BlueXP Copy and Sync £ Afﬂﬁf@l Ciet 7152 1l
HIO[E{0]| CHEt Nemo 2 S SSHY CHk Al A AR XA 0|8l 7|52 HMstH= WHE ASUSLICH

HAte E

XXH= NVIDIAS| £FHH= == Davide Onofrio, Alex Qi, Sicong Ji, Marty Jain 2! Robert
SohigianO| O] Bi M0 7|43t HIE ZIMOZ Q™ TIL|CT EEBF NetAppll =2 & & Santosh
Rao, David Arnette, Michael Oglesby, Brent Davis, Andy Sayare2| 7|0{0f| CHsl| @ISt Xt
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NVIDIA DGX Station, V100 GPU, GPU Cloud

° NVIDIA DGX AH|0|Mhttps://www.nvidia.com/en-us/data-center/dgx-
station/["https://www.nvidia.com/en-us/data-center/dgx-station/"*]

° NVIDIA V100 Tensor 20{ GPUhttps://www.nvidia.com/en-us/data-center/tesla-
v100/["https://www.nvidia.com/en-us/data-center/tesla-v100/"]

o NGChttps://www.nvidia.com/en-us/gpu-cloud/["https://www.nvidia.com/en-us/gpu-cloud/""]
* NVIDIA Jarvis CHS HE Z2jle(3
> NVIDIA Jarvishttps://developer.nvidia.com/nvidia-jarvis["https://developer.nvidia.com/nvidia-jarvis""]

° NVIDIA Jarvis Z7| 2 M| Ahttps://developer.nvidia.com/nvidia-jarvis-early-
access["https://developer.nvidia.com/nvidia-jarvis-early-access"*]

* NVIDIAL|IE
° NVIDIA L|2https://developer.nvidia.com/nvidia-nemo["https://developer.nvidia.com/nvidia-nemo"A]
o JNEEXt 7HO|E S A ESHA A| 2https://nvidia.github.io/NeMo/["https://nvidia.github.io/NeMo/"A]

* NetApp AFF A|AE

°> NetApp AFF A A|2| = H|0|E{A| Ehttps://www.netapp.com/us/media/ds-
3582.pdf["https://www.netapp.com/us/media/ds-3582.pdf""]

° All Flash FASO|A| NetApp Z2HA|2| O] & https://www.netapp.com/us/media/ds-
3733.pdf["https://www.netapp.com/us/media/ds-3733.pdf"/]

° ONTAP 9 HH
20| 22{2|http://mysupport.netapp.com/documentation/productlibrary/index.html?productlD=62286["htt
p://mysupport.netapp.com/documentation/productlibrary/index.html?productlD=62286""]
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° NetApp ONTAP FlexGroup =& 7|& 211 A https://www.netapp.com/us/medialtr-
4557 .pdf["https://www.netapp.com/us/media/tr-4557.pdf"4]

* NetApp ONTAP AIE & ZSHMA|R

° DGX-1 %! Cisco HE®IZ 7|2t ONTAP Al &A| 7}0| Ehttps://www.netapp.com/us/media/nva-1121-
design.pdf["https://www.netapp.com/us/media/nva-1121-design.pdf'?]

° DGX-1 & Cisco HIEZ X2 ONTAP Al HiZ 70| Ehttps://www.netapp.com/us/media/nva-1121-
deploy.pdf["https://www.netapp.com/us/media/nva-1121-deploy.pdf'*]

° DGX-1 % Mellanox HE®Z A7 7l0|EE X[ 5t= ONTAP Alhttp://www.netapp.com/us/media/nva-
1138-design.pdf["http://www.netapp.com/us/media/nva-1138-design.pdf'*]

> DGX-2 7|2t ONTAP Al A 7| 7t0| Ehttps://www.netapp.com/us/media/nva-1135-
design.pdf["https://www.netapp.com/us/media/nva-1135-design.pdf'?]

TR-4858; A3 A| NetApp 2AAEZ 0[N &2 M: Al
Rick Huang, David Arnette, Sung-Han Lin, NetApp Yaron Goldberg, Run: Al

NetApp AFF AEZ|X| A|ARIR Etot M50t AA| 2|10 £F2| 5l0|HEZ|E 2212 E H|0|H
22| 7|52 MBELICL NetApp & Run: AlE AE|T2t0| =3 M5, ot gl XIS
H35H= 212 X5(Al) L HA 2{E(ML) QI2ZE8 NetApp ONTAP Al 22 Mo| 1R%H
7158 AHSH7| o THEL Al2E MZAMSLICH HA: Al RIS 2E 27| AER||0]M0f|A
Kubernetes 7|8t AHEE 5l 2|AA 2HRE SHES FII6I0 AFLR0| GPU HEES
2|8t 2| X3st 4 JUE 2 X|IEHLICEH NVIDIA DGX A|AE!DF NetApp, NVIDIA, Run®|
S E£FM: A= HIEIZI0|Z Al }IEEE Il S8 HEE QT2 ARS H|ZELICE Of
J1& BEIME CHYst AFS At|2F At 2| 2OFE K| SH7| 6l CHate Al A|ARIE 2=55H=
DA Al X|E S MSLICE 0] O|L|ME|E0f|= Run:Al % NetApp AFF A800
AEE|X| A|AHR RZ0f cHet M2} Zote|H Al O|LIMEIEE 21D MZXHOZ PHsH=
71 Zhctot BiH S 9ISt £ X O |EIN S SLICH.

— —

* ZiH|0|L] OfO|3 2 MH|ALQL Z+2 Kubernetes 7|8F AFR AL2[0f CHEt Al 22 5! AT EQN 7L S 2ot E2MS
MAst= A Z2to| = M A K}

* o B Z2HETL Qs SHAH SE0M 22X HA T SHE BT + As ESE A= H0lH

| Kubernetes 221
X ST oA 2EX

_,_
o |

NetApp ONTAP Al % Al X0 Z{|9l

NetAppzt NVIDIAZ} 72 51 Z4AZ 5 NetApp ONTAP Al OF7|El A= NVIDIA DGX A|AEl
AER|X| A|ARIE J|HIO 2 BILICE O] &= OFF|EIX = IT Z2[0| Lt Z2 O|FE ¥ £+ JUEE of ELCL.
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NetApp ONTAP Al= DGX A|AHE 1}

pd

etApp AFF A800 AE2|X| A|AHIZ 2T HEZ D 7ILUSHA SeetL(ct.

NetApp ONTAP Al X DGX AIAEIS M7 RS X532 RSO RN Al BHES CHASHBILICE 122 &2
TBE AR = oX|0A 20| Y 2SR 2] HlO[EIS XISHOE BelohRA St glo] AIAHS B

= ASLILE

NetApp Al Control Plane Ci|0|E{ 2tatAt 5! Cf|0|E{ AX|LIOE {ITt TA| A Al ML 2 E 2{J(DL) Ci|o[E &
Ay 2| S2MQULICH ZE0| AIE O ol AF2¢tof w2t I Z2E SEAM 9 HIo|H 7H24 2 H|E8 o2 2tx[of
ZIHSHA| EILICH NetApp Al Control Plane2 Git repo®t OHXH7HX| 2 |0 HJAHO|AE AMASHA 22 SH|SH
FXN G HH 22| E et HIolH Y 2 7 |E2 Mol SUHoZE MU= Al ug YIEELRE FHo| 8 A¥sH=
59| 7|58 E3lf 0|28t 2H|E sZEILICE NetApp Al Control PlaneS AF238IH ALO|E Sl X[ ZHof| C|O|E{E
UeSHA| SH|StD CH 2 C|O|E] MIEOf| HMAE 2 U= Jupyter Notebook XY 27t2 M&SHA| TZH| KM £
ASLICEH

>
0%

cAl YT ZE QHAEO|MO| Al ZHE AR

A Al= Al QIZELS QIS MA X[ £2| 2AAER|0|E B Jtafst ZHZFS FEJSLICEH A Al= 7|2

SIEROOM I ZEE FHI6I0] SHQZ T2H[XdE = A= GPU 2|24 37 22 USHAIIZES

REMOZ ZHSIN GPUS A Mot MEIZ AIRE & ALE X[ L|CH C|OIE ntetit= tHEE GPU M S

LA AH[SH AT ZIHE JHMSE D THESS=E SAlOf, IT ©0] 2|&A E2H|XNY, th7| X 2#EE0| thet 5

ESA! WXt AOIE WO 3 AA[ZE I EE RAIE & ASLICEH HAH: Al ZHE2 KubernetesE 7|22
=EOZ 7|12 1T 3 H0|E Ztst 32 220t9| ZHHet S&0| 7HsEiLICt.

| BIE AZE * RunS AFSSIH Al 2|44 B2, 3 12| W SN2 XN H7/LISS NetApp
AE2|X| AT} B ALBOI0] AT RS2 olma} pe| 2r|9t RS 2HIS S|Z 4 2o0] Co|E Jstojat
AES & YALICH A Al Y NetApp DX ZEE EE 00|E| THO|Z2fQl 5 $a glo] Wt BHa

—_

GPU, 4= GPU % 02| GPU =5 &lA| A8 4= JUSLILE 02 A2 Al }|F2E= 20| OF
QTFMNSE 7|8tz MMELICH HO[E 2tot B2 S QoM O B2 Al &els dde = JASLIC

MUp

BN =

o

| 22 M2 NetApp AFF A800 A|AH! 1CH, DGX-1 A 2CH, Cisco Nexus 3232C 100GbE
AQIX| 27HE A U ELICH RoCE(RDMA over Converged Ethernet)E S8 ¥4
™ M 22| BMHA(RDMA)E AFESH0 2t DGX-1 AHE GPU ZH EM0| AF2E|= 4719
100GbE H&Z S5l Nexus 22| X[ HASILICH NFS AEZ|X| HNAE 2[5t 7|E IP
EME o] 2130 A MSHLICEH 47H2] 100GbE 23 E ARSI0] 2t AEZ|X| HEEHE
HEQZ AQX|of HZASILICE Ct2 O2l2 B E HAE A|Lt2| 0] CHdsl 0] 7|= 21 A0
ALEEl ONTAP Al €24 O |HIME EFELICE.

>
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100GBE- RoCE and NFS
100GhE- NFS only

NVIDIA DGX-1 systems

Cisco Nexus g’;—t_ -
3232C .
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0| Z2 M2 ONTAP Al &= O7|ElX| 27H2] DGX-1 = 5! 1712| AFF A800 AE2|X| A|AEIZ ARSI
HBE|YELICEH 2 HESHIAIL "NVA-1121" O] ZS0f| ALZEl QI 2to]] CHSE XHM|TH LHE S & HZTSIHMAIL.

CHE HOl= 284S HIAESH= O] 220 St=90] FE8247F Liet LT

St=of =
DGX-1 A|AH 2
AFF A800 1
Nexus 3232C A2|X| 2

AZEQ 0] @7 Al

0] £2 M2 Run:Al 2HXIZE MX|E 7|2 Kubernetes 752 850 ASEIASLIC Kubemetess 2 AHE510]
FEHELICHNVIDIA DeepOps’ 7125 A A TRE{MSE 4 I $0) LR IS 14 QA e},
DeepOps7t AHSQ2 B EILICH 'NetApp E2f0|HE" AE2|X|S K8s 22T AAXOR S3fotn 7|2 AE2|K|
S A2 DHS0f Z1E|0|L{7} AFF AB00 AE2|X| A|AH0| M AE2|XIS HEEHEES RLICH ONTAP Al 7|t

=2 =

KubernetesE AtE5t= Tridentdl| CHSH XHA|SH LHE 2 E T ESHU AL "TR-4798".

O 2Rt 2ATEL 0 FdR4Tt Lot ASLICE

rir

CHS #Ol= HIAEE St R4S 7ot

ATEQ0] H™ E= 7|E 2
NetApp ONTAP Gl|0|E{ 22| AT E 0] 9.6p4

Cisco NX-OS A2Q|X| T g0 7.0(3) 16(1)

NVIDIA DGX OS 4.0.4 - Ubuntu 18.04 LTS
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https://www.netapp.com/us/media/nva-1121-design.pdf
https://github.com/NVIDIA/deepops
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://www.netapp.com/us/media/tr-4798.pdf

AT EQ0] HM E= J|EF "

Kubernetes HH% 1.17
Trident & 20.04.0
AlsH: Al CLI v2.1.13

4l8H: Al Orchestration Kubernetes Operator version ~ 1.0.39
Docker ZH|0| 2 ZE 18.06.1-CE[e68fc7a]

Run:Al0|| CH3t =71 AT EQ0 QAL Of| A &hQlet 4 JELICH Al GPU E2HAE S| A QAL 2
AMHSIAA R,

Al A SHAE 8 GPU 28 £ X3 Al
E

MMM = Al X, HIAE AL2[2, T2|1 0] AB0|M =AHE Z2to] Cisf] XtAIS]

TensorFlow #HIX|0}3 5 H|R3t0] 47| HZE HX|0t2 E2 AHE5I0] 0] A|AHIS| 2 3 H52 HBYUSLICHL
ImageNet H|O|E| M E& O|0|X| 22 & 2l REE CNN(Convolutional Neural Network) DL 222l ResNet-502
WKSh= O AFZEIRAELICH ResNet-502 C< HHE K2| Atz Fe2tot ug 2ME HIstEE AE2|X[0AM

st =28 =5 & ASLLCL

Al 2X| E HABIMAIL
Run:AlS MX|sl2{H CI2 CHA E 2AZ AN L.

1. DeepOpsE AFE3I0{ Kubernetes 22{AEIE AX|5t1 NetApp 7|2 AEZ|X| 22HAE AHBILICE
2. GPU E #H|:

a. NVIDIA E2}0|H7} GPU = E0]| MX|=|U=X| =HoIstL|Ct.

b. nVidia-docker?} 7|2 Docker HEIQJOZ x| W LN E[0] Y =X| =HQlgfL|C,
3. 21'd 2K Al

a. of 23QlgtL|Ct "Al Zt2|Xt UIE AEiet|ch 22{AHE Myet|ct.

b. MAMEl ‘runai-operator-<clustername>.yAML' It & Ct2Z =E3tL|LCL.

C. Kubernetes 22{AE0| 2FXt 14 S MESHUAIL.
kubectl apply -f runai-operator-<clustername>.yaml

4. MX|E =olgtLCt.
a. 2 O|sELICt "hitps://app.run.ai/".
b. 72 CHA|ZEZ O|SEL|Ct.

C. REZX 20| /= GPU 7t o4& GPU #=E Ht¥st1 GPU L EJt 25 M FSE0f| Q=X etelgL|Ct,
A3 Al H{ 2O I1H°* KtM|st LHEE 2 RESHIAIR "Run & X|: AFL Kubernetes 22{AE 0| AIS
AKXl CH 8 "Run:Al CLI &X|".
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https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-AI-Command-Line-Interface/
https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-AI-Command-Line-Interface/
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HA:AITHAIEE S R/

Run:AlE Kubernetes 22{AEO0|| AX[St10 ZAH|O|LE SHIEA| A M8SHH of CH3 23 &2
CHA|2EQF 57t BA|EILICt "https:/app.run.ai" T2 J210F ZH0| H2t2 X 0| A

= run;
= a

| Qverview Cluster: cluster1 rick.huang@netapp.com NetApD

Nodes Total GPUs Allocated GPUs Gt Uthaumcn < SRUE Frgect

2 S
Idle Allocated GPUs

1 feam-a
Running Jobs
Job Project User Type Node GPUs Run Time Progress Utilizatien
test-ingress team-a ot Interactive dgx1-2 1.00 00:07:50 - 0%
myfirstjob team-a oot Train dgx1-2 1.00 00:27:13 48% 83%

mysecondiob team-a oot Train dgx1-2 4.00 00:16:36 3% 70%

Pending Jobs Nodes
Node Total GPUs Allocated GPUs Utilization

No data to show @
dgx1-1 g8 ] 0%

dgx1-2 8 ]

I

7He] DGX-1 =ENM HBdtE S2{AEN = 16702 GPUZ} U&LICH LE £, & A2 7158 GPU, JIFZES}
%*%*E_I SHetEl SEHEl GPU, £ AW B0l &Y 4 HR S Y 5l @5 €Y GPUE 2 + JUELICH RLEZR Q| gty
Clo|{ a0l A= T2ENEL GPUE E0| £, 2 0| 22 AH E|AAE A= WS FeiL|Ct 7t =
A o|§’ IOZ2HNE A|--9-I|- A 0'64 2t ZtAH0| Al =0| LE, Sk ZHof| Ehek=El GPU _/'\_’ AtHo| x| AlsH A|?J,
’E.*%.*EI A TS el S &?QOI GPU Ar 2E Tt El(team-A")0| METH A3 0l 20| 37HEH0|EE SHAH

AMEE0| H2 MEH(GPU AFR S0 23%)Y L|Ef-

CHS MMM = T2 HE BHoj| A 0131 BE ddstn 2
MES 2|ttt 2|AAE #E|Sts YHE EHEL
22| X GPU 2|AATL E%EI._ |E1 2to

Eloll GPUS EY5t0] 22{AE Y AEA7F ES of 22{AH
EHIAE ALZ|Q= 23, T2 3 i3ty 9|3 2E 74
ek C,

N
ot
ox
HJIO =l _I_,_

AR E2 Run:Al CLI, Kubeflow EE= SAISt ZZMAE Edl| IAZEEE HE=S £

QALICE 2|AA BEFS ZhABkstD 2 M 29|12 BHSY| 9I) RunAldls Z2HME| 0]
St Al 7|2 SN Aok SE

CE[SLICH TEMEE= TZHE 0|28 GPU
inl A O

SAYULICE o3 C|o[E] 2tef ©HE 2| + s ZHEhotn He o Sy L(CH

YIRS FEStE Hpele TRHES A2C NI Ao FLICH RunAl AF|ERE NS Hxf Sy ol
Z2HE} Ut YIRS 2|AAS BYY > YEX| T HF T MEHS RX(6H0F SH=X| o2 E ZFELTt
AAR B2|ZHs U Al Z2HE SHojA| T3 0f7) HAS SEY 4 AL

rEYDEHE - ASKE IRHES MHSD, AISK HYE IRMES My, AN £ TENEYE
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ZZMES dFeLCt.

e

- mPHE Hgter 2t DREL of ZEHE SAIO) TEE 4 s GPU BElm HBELL 0| ZRMES
Se{AE| Aejofl 272{0] O] ZRFHES ABets S THI0| GPU 22 HEE 2 ArH= Hojlo Hats
srofroll|ct, UM OE TRRE Brtto| Bl 22{AE0| 9l GPU 4:2F ZH0of BiLiCt, 0] 2oz o]
m2HEo| AFAHE £t BElalg WS & USLICH GPUS ALRSHA| Sh o 0| IRHES A8SHs olnats
O B2 GPUS 22 4 QUBLITH oA Breis A7} HIAE AlLf2|29t B 171 AR Hof FLich&ue

=
X1 GPU 2 E St =2 S2AH MEE EY", V2 N 2Y 3", A "2EF =10 ST

> ot

l

s MIEZZHEEZE OED J|ZE TZHES UH0|EStD, 7|& TZHEE AF|gL|CL.
c*EXM LC OF0M MHE XA Kot EXF LEOME AR 2 EF TZHES SHEher & QIELICE O]
72 TZHE Elo| ZE%H HZ22|2 2E E4 StER0 7 2Rt A0 RELICE t= TZHE EIS M2
oMoz RS EX StEY 0] ARQKT7L £ AL, O 28t SIEO0|M ZEstn O ZI EZ0|Lt 29I
YIAZEE O WE L2 ZFH Moty @il 2N LSt L Tt 9T ZEE Mo & = QELICE
LEEOESIStD EM TZHME st MSEE MESHE HHE2 S FTSHUARQ "Al 2A £ AEBHUA|2",
o * st A 7|2 Hg * ARXERS S5 S 2H S SZtE WS YO{HEIL|CH 0|2 Qldl 2|A AT} | E
2= JQELICH L2 ZXo|M = Cistd A9l 7|2t Hetst AFSO 2 X8 SZHote 28 M ehLct
Cte JZlo|Me= Ul 7He| Elo] MAMEl TZHE H7|E 20| FLICH 2 Elofl= MZ CIE IZEE Mg £ U=
MEZ L2 £9| GPUZI E2E|H, £ GPU 3= 2702 DGX-12 A=l 23 AEHO|M AR 753t & GPU 42

ZaLiot

= ru 2 | Projects Cluster: clustert rick.huang @netapp.com
Q + A v
Project Name Assigned GPUs Created Training Mode AFfinity Interactive Node AFFinity &
(im) team-a 2 07/27/20, 9:28AM none none
T teamb 4 07/28/20, 7:50AM none none

B

team-c 2 07/28/20, T:50AM none none

n team-d 8 07/28/20, T:51AM none none
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Tl W MM . o2{et RHO| I ZEES AFESHY H|O|E ntatXt= XM 4 I ZEE FH[SHH S
|3l 2L|CE Al Sof| 42 ZatE HES = ASLICE o[2{e ROl I 2= Wit = Q= JHE
tetel Jielol 2a = tHAlof IS wf = AFZELICEH

* *Ciatd e MM * 023t R YIEEE AHESI O|0|H 2HStXH= Bash, Jupyter Notebook, remote
PyCharm = RALSH IDEE AHESH CHSH MME E1 GPU 2[AA0| 2T HM|ABLICE HAE ZXEE

AMESHY Lot AIZEE AAStE Ml HM AL 27t ZEE[0] ZH[O|L ALSXOAH| LHE ZEE MS L)
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D2=HMEZ HHst GPUE XIHet = AEM L3 HHES At
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5t 2= Kubernetes Y AZEE Aaist &
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A LIC

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

O| HHS CHY GPUE ¥t B AQ| 20l W XS A|ZHEL|Ct O 22 ME Docker 0|0|X| 'GCR.IO/RUN-
AI-DEMO/QuickStart'E 7|8tO 2 BfL|C}t 22|= 1 Y2 ot0|H10[2t HHERMCE O CHS CHS CHS HEE
Allisto] 2Ho| THES DLIEHZE 4 JELICE.

S runai list

CHe J2e 20| 2AE B ZHE HOIZC) EAISS UsHHol M

L o

rr
n}
dlo
H
my
o>
=
i

* 'ContainerCreating' Docker ZAH|0|H{ & S22t E XMEA0AM CHREESHD JSLICE
* HF F.EYo| of|2fE mitX| cH7| SYLICE

* B LIt Yol ¥ SYLIC.

Showing jobs for project team-a
NAME STATUS AGE NODE IMAGE TYPE PROJECT USER GPUs

hyperl Running 11s gke-dev-yaronl-gpu-4-pool-154f511d-5nk5 gcr.io/run-ai-demo/quickstart Train team-a wyaron 1

$ runai get hyperl

Xdo| 215 H2{™ "runai logs <job-name>" BHS AldlistL|Ct,

$ runai logs hyperl

Ol oflofl M= 2 & r74|o1| CHoH 24X = Epoch, ETA, &4 g g, et 8l Zat Azt
Mldel 2O F ekelsf{of ghL|Cf.

=

o

Hosto] Al Sl DL

O Run:Al UIO|A 22{AE MEIE & 4= JELICH "hitps://app.run.ai/”. CHAIEE > JHQ O|M GPU AR ES
DLHYE +~ JSLICL

O IF=EE SX[ot2H O3 FHS 4FLIC

0| HYS WS YIS FXBLICE 0] FHYS ‘runai listS ChA AT OIS 4 UBLICE XHIE LHBL S
AESHIAIR 'R0l 0 §TRE Mg
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m2NES MM GPUS BB HBS0IM C1S TYS ARSolol Clahs WE Y228 Ay 4+ Astd

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

O| 2 MZ Docker O|0|X| PythonZ 7|EtQ 2 BIL|C} R2|= &Y 71510|2t= 0|2 ERSLICL

ot
HF
HO
e
-
Rl
1o

12
oo
e J

QE{HE[E Z2iO= 20| AlZfo|Lt E0] lCh= ZYILICE O] S OFFE
L|C. & A A= olsl S2E = Chiztd 2o EH°r AlZtHgtE ’éﬁ—l%* = ASLIC.

O 2H0ll= '--g 1" E22H 17t GPUE SILIRE 2ERILICH BHOQL =2]= --FE S8l —args FAUYLICL BBS
HMSotioF gLict. 2-X| g1 AE|O[LH It ARE[ JA| SZE LT,

Ct

glo

%4 2

o

ro

of @& B FASHA ZHSELCE F2l us H=E:

* 'runai list: 0|8, &Elf, LIO[, .=, O|O|X|, ZHE 2l ZE2HE, AFEXt I GPUE X[&FLICE
* runai get build1: 2t build10ll =7} AEHE FA[EL|CE.

* 'runai delete build1': CHetY I ZE HE =X[1. bash A2 Z1H|0|H0| 71 2™ CtS EHZ AL Ct
$ runai bash buildl

2 AREO| ZFE &o| MISELCH O ChS HI0|E 2tetXh= ZH0|H LM 2R&S W& = O|M =g &
o| ¢L||_'_|.
M-

| Run:Al UIOIM S AE HEIE = 5= UAGLICH "hitps://app.run.ai”. XtAEH LHE2 & BESHIAIL "tiete 2
HIZE AE A AE"

HZE HES AIBSHS T3 el

[

[o)3

f

[=]
o

Hl

CHotd UE YIZEQ| SHEHOZ Run:Al CLIZ HH|O|HE A|ZHe o ZH|O|L] AFEXIA HE ZEE BAIR
UELICE. 0] 7|52 Jupyter Notebooks2t 2HH| ZStA{LE CHE OFO| 2 A{H| A0 HASH= 22HRE 2HE0f
[E3tLICE "AE" Kubernetes 22{AE] 2|20j|A Kubernetes A{H| A0 MM AT 4= QI&SL|CEH O QIHIRE HZHO|
Ot AMH[A0] ﬁ’a"%*xl Holst= &l 222 THE0 HHAE M & QEL|CEH

o2 T Md

S AEO] Mu| A0 Tt 9 F HHAS EOt RS HOZ HE[SHY| Qo S AH HE|XHE EX|Sts 20| ESLICE
"HE Y 2E ERME FHELICH

MH[A RHOZ 4SS AIESIEH LIS B S 2SI YAZEE HEY W HME FY0 ZES SFRILIC]

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

AEO|LH 7t H3HO 2 A=l Z runai listE A &S0 Jupyter Notebook0l M| AT 4~ U= Service URL(S)2
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SIQIBILICH URLE2 A JIERQIE XY 0|5 8! ZEZ THELICE OE S0 & HXSHHAIR
https://10.255.174.13/test-ingress-8888.

KtMISt 82 & FZSHYAIR "HEE ZES ALE5I0] tetd ZE T2 AJE"
=2 22 AH MEE 24

O MMOIAS GPU 2420 @MAQ| XM U WANS QX|SIPA 52 DAL ASES
SAJSHE RunAl @A AEZO[M 22 M2 AI91et| SIsH 4749 Hlo|E] 23t Elo] Ztxt 1ol
YIZCES RSOt AR AlLL2|2E Ol SO|EBILIC A M Mol M E ResNet-50

o

HIX|0f 3 E A2 ELICE "ImageNet Cl|O|E M E HIX|0t3 kS St ResNet-50":

$ 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 0/dataset/imagenet/imagenet original/" --args "--
num mounts=2" --args "--dgx version=dgxl" --args "--num devices=1" -g 1

o

Ol M2t 240 ResNet-50 HIX|Ot3 S AMMALICH'NVA-1121". R2|= B3 Docker 2| X E2|0f| gi= HE|0|Hol| '
local-image' Z2|1E AFRMELICH SAE DGX-1 22| /mnt@} /tmp CIAE2|E 22H Z4E0]L0]| */mnt’, /tmp’
Cl2E2|of DR EYELICE HOIH MEE CIMER|S 7t2]7| = dataset_dirt 87 NetApp AFFA8000] L& LICt.
“-num_devices=1'7} '-g 12 0| Zte10|l 3tLte| GPUS EHEHStCHs 212 2|0j2tL|Ch FAHS run.py A3 EQ]
ZE0| 1 EXH= runai submit B3| Za aQlL|Ct.

CHE J22 97%2 GPU AFE &1} 16712| A8 7hs¢et GPUZF 2P El A|AR JHQ THAIEEE 2o FLCt
GPU/Z=HE Bt XEO|| M 2t Elof| 2 El GPU =5 27| 2ele 4= JASLICH 23 Sl 2] Hofl= dd &4
S AU 0|5, I2HME AIEXL RY, L&, GPU AIEE, Al A2, TIHE Sl HEE MF FE th7| AlZHo] A=
CH7|Bol AF2E S50| 27 S Ao EAFLICE 0K 2, L= #Xt= S2{AF9| 78 DGX-1 ==0f thst
GPU =2t ZEES HNSELIC.
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= run:
= a

| O\J'E" rUiE‘ w Cluster: cluster1 rick.h Inetapp.com f\,[etl.ﬂ\lp p

Nodes Total GPUs Allocated GPUs argShaten GrUs/ Prolact
]
4
Idle Allocated
GPUs 2

0 97% -

Rurining Jobs

Job Project User Type Mode GPUs Run Time Progress WHilization
netapp-heavy-d-1 team-d rool Train dgul-1 1.00 00:24:23 263
natapp-heavy-d-3 team-d oot Train dgx1-1 1.00 00:20:47
Trac0s team-d root Intesactive dgx1-2 0.50 00:10:35 13% 100%
Pénding Jobs Nodes
Job Project User Type Reguasted GPUs Walt Time Node Tetal GPUs Allecated GPUs  WHilization
netapp-heavy-c-2 team-c oot Train dgxl-1
po-aee 2.00 00:13:20 L 8 8
dgxl-2
L 8 8

L2 YIEE T fetd YIZE0 st 22 GPU 2

AR FHLXIZE JHE, DOH7H M 2 = ClHZ THAO|M XHAe| R-S ZHAE mf
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X|@lstH =20 oE 0 2H2 JHH2 Al 20| E5] MBetL|CH A4 GPU A|AHIZ2
O|O|E{ 2tstab Al AX|L|O{2! ElO|A| St GPUOIA SA|0| 02| YT ZREE Al 2 9l=
7152 EHSHA M3TtL|Ct 0| Edl| 7|2 AREE H|H™, S Q1A 8l XA He(et 22 O
U2 QIAZCE SUSHSIEY UM Aaigh £ QoD 2 H[E0| ”ZEILICE
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AR SUS MY 7HdstEl =2| GPUE RatH o= MEefLIct. EtM o2 I ZETE M2 ZHSHA| 8
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~# runai bash frac@®5 -p team-d
oot@fraclds5-0: /workload# nvidia-smi

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

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

I I MIG M.

P s e

| (1] AD-SXMZ . A Q0 Off | '
| N/A  57C 7 ' PE% Default |
| NAA |

PID Type Process name GPU Memory |
0 Usage |

@ N/A N/A 156 C python3 15525MiB |

|H

EI_-{!E (=1 4= =13

e
B-A 4
El-b 2
El-c 2
B d 8

Lo CES M JHO| EHEOfl TSt 22 ZH|[O|HE AFEELITH.

+ Jupyter Notebook: jupyter/base-notebook
* Run:Al QuickStart:'GCR.IO/RUN-AI-DEMO/QuickStart £ 4!

ost
Ot
1>
>
tO

O H|AE A[Lt2|0f CH3l L2t 22 SEE dFHSLIC.

e
o
AN

* 2laA D2H[XEQ ZHHY 8l 2|22 S MEXZRE FHolet WHE HHFLIC
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* GPUS| 242t GPU2| E& =& ZHHSIA| Z2H|XJot= WS EHFLCt
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[=]
* SAH0 F2 GPUJL /US 3R B = MBIt 2|lAA SHES ME|E = ALLZ AN HREE 85
Aol Akl LHSE EHFLIC

* NetApp ZIE|O|L2t Z2 AFE TAHQI 2SS HAe [ NetApp EF S AHESH0 G|O|E mo| X2l H=
ddE Mo sts LEHES EHELIC

* AARIS AZSH O2] Q| 7H|O|HE AHSH= WS E0f FLICH
° Jupyter =ES
o AdH: Al 74H|0|L

* SHAET IS ME W =2 AHEES EARUC
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13712 YIZ=2EE RF HEotH Ch2 I8 1f 20| ZEE ZE |0||-‘| 0| % GPU SE2 = & ASLIL NetApp2
7709 W 5l 6712| CHetA XS & H 4719 H|O|E ntet Bl AlZ2o[dotH 2t "2 JHE = XY RRAS

S JSLICE Chete 2o 32, 7HE IHYXH= Jupyter NotebooksE AHE5} iE% &gamq
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+ HE HYOZ QI8 GPUIETH T B2 A

* Bl g HEIS BE AN OO R B bet B ¢ A0 27t GPUS AFSE £ 210] 340 AjZHS T e 4
A&LICE

O MOl Al= team-d'7} Cf B2 g ofzl)S REE m AIAHO| team-b'2} 'team-
c0 SAZEES UA| SX/otD TH3 Ll WAOR HE FOI AE{2 MBBCHE S Hof
EZLICH

[=e] .

A4 R, AFSE ZIE[0]L] 00|K| L ARE B AFAS TEBH XM LIS MMS BTSHIAIR "4 4.9
B AE A HE",

CHE JE2 At 25 #Y 3 AE o of|ef 7|52 2 Qlsl] dst= 2|4 288, B 2 GPU X EF
S AYS EQFELICE 2= B AY Fotof| osf REE & GPU 7t SHAHM|M AHE 7hsEt —j.f— GPU £
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-+ o S| o A =1 = S
StLto| RS LA SX|eth= AS & = ASGLICH M2t HEHEQl 22 22| AE 2E80| MSE[X[2 O|o|E 2tst
o ) o A ASHSEF A A
=2 Ra|RE7H MRS 2lAA HF TN KAS Al S 4 ABLIC
Nodes Total GPUs Allocated GPUs DY {Rikkon R/ eroet
10
L]
Running Jobs Pending Jobs Idle Allocated 4 [
: : GPUs a ‘
1~ n 86% | ' mull
[ - ) il
team-c team-b team-a team-d
Running Jobs
Job Project User Type Mode GPUs Run Time Progress Utilization
c-3-g02 team-¢ root Interactive dgxi-1 0.20 00:11:40 16% 99%
a1-g team-a root Train dgxi-1 1.00 00:11:49 23% 100%
b-2-g04 team-b root Interactive dgx1-2 0.40 00:11:48 13% 100%
c-5a team-c root Train dan1-2 1.00 00:11:38 24% 66%
Pending Jobs Nodes
Job Project User Type Requested GPUs Wait Time Node ~ Total GPUs  Allocated GPUs  Utilization
b-4-gg team-b root Train 2.00 00:01:34 dgx1-1 8 g 05%
c-4-qg team-c root Train 2.00 00:04:49
o 8 8 89%
o A
O H|AE A[Lt2|29| Zut= ChSat ZE Lt
. o o @ > o A
LA} BE WRLY ¢ AIAHS GPUS| HUS AISOR IFOHO 2 oM HX| EYTS ALgotD ALICH
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LA SX|E FE === YO0l EutE Eof et
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HAE ME ®HE"

M M0 Wt 2 Qo] MEE|S AP MM 4109 HIAE M L AIAH HARENE E-A, Elb, H-o7t 25
02| MHE TPt o B2 GPUS JHNT s HOE EAELICH B A 0]2] M ALE AE{HCt 4740
GPUS B 93120, 8 bet & ot 212t A1 E wgE(l)=ct 2710l GPUE Cf IRHLC ¥TE £t 29
GPUS| BE2 Al SImsl Sieierel |23 SURILICE 0j AIATI0| AR 8T ULES M 9/0 w2t 251D
oied 014 6 91 GPUE 8510 SRS 2248 32 HEs| T2UXUe| GEoILIC O/2/et 115 2
w2i A2 QllEfmato| X Glo|Ef Bfet Elo] Al DY Y W M| HIHOZ Ko 0 T MRS
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Nodes Total GPUs Allocated GPUs OEA) Uthfeaion Sua/Praens
10
6
Running Jobs Pending Jobs Idle a‘g%csated - I |

14 2 1 o il

feam-c  teamb team-a

Running Jobs
Job Project User Type Node GPUs Run Time Progress Utilization
c-3-g02 team-c root Interactive dgx1-1 0.20 00:22:01 29% 100%
alq team-a root Train dgx1-1 1.00 00:22:10 42% 99%
be2-g04 team-b root Interactive dgx1-2 0.40 00:22:09 24% 100%
Pending Jobs Nodes
Job Project User Type Requested GPUs Wait Time Node ~ Total GPUs Allocated GPUs Utilization
c-6 team-c root Train 2.00 00:07:45 dgx1-1
99 : 9 8 8 68%
b-5-gg team-b root Train 2,00 00:07:45
dgx1-2
9 8 8 89%
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HMSELICE StLte| A==} o7
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GPU 22 ¢t =2 22{AH AIEE 24", 7|2 At 28 4", A g 20t 379" 289 4 &2
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— team-a team-b team-c — team-d

TridentOl| | ZZH|X'd 5t PersistentVolume0i| Ci|O|E{ X%

NetApp Trident= ZAE||O[L{2HEl OHEE|AH|O| MO Mot X[£d RFAIL S SFSIE=E HAE
2™ X[ e = @E A4 TENEQIL|CE H|0|E A2, =%}, NetApp Snapshot 7|&, 8
Z 3 NetApp ONTAP H[O|E{ 22| AT EQN0|M M3 = 28 Hs2 O|HE F7I2
2h2510] TridentO| A T 2H|X '8t Kubernetes PersistentVolume(PV)0| C|O|E{E ¢ & &

7|Z HYAHO| 20N PVC MALS
2 Al Z2HEO| Z2, 0f2] ZH|0|LH7t St Kubernetes PVOf|lA| HIO[E{E 81 M= Z0]

L
UELICt Kubernetes PVC(Persistent Volume Claim)E ZHAIZ3st2{H 00| PVCE MMsliof BtLICtL £
EESHYAL "NetApp Trident 2A1" PVC 2Hdof| CHet XhM|ot L8 2. CE2 7|& PVCE MAHESH= Ol LICE.
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$ runai submit pvc-test -p team-a --pvc test:/tmp/pvclmount -i gcr.io/run-
ai-demo/quickstart -g 1

Ct

gl

3o

i

Mets) m2HE € A0f CHE K9] PVC-TESTS] MBI Solgt 4 it

$ runai get pvc-test -p team-a

team-A job 'PVC-test'0i| PV/tmp/pvcimount?} OF2EE A4S = = USLICH O|FA| 5tH o{2{ ZIE|0|HE SYot

—_

ZEUM HE = AQBZ L L= 2F S M Z=0| o2 7 AS [ FELICE HIOJE 2tetkl= ZH9|
YYg=S UE LS HREEL FF E=J[EH 7|2 Sl o5 222 2 = AsLT

CHES AHZ5H0] ZEO[L Ao A M ARIL|CE
$ runai bash pvc-test -p team-a
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A M= E 22 9IS lo|F mo|Zetel 3l 3 EE 991I¢EE1|0|*._4°| DTZNAE
7tA315H= £ X OFF[EHIM E S ELICE o238t £F M S o= D242 NetApp &

.i
=]
Run:Alof| XtMISE LHE S =2(ot= & HE LI

MM 4,89 E|AE MIE At

Of Ml M0j|A MOl HIAE MR FEE CHELICH "2EE £1F GPU 2= 8¢t =

=4 2SS
S AE AMEE 2"

ro

ChE =M 2 2 S WS

OZHE O[O X GPU = A 49

ElLA JupyterS MEHBL|CE 1 1/4 -

El-A s 1 28 4 -

ElLA A Al 2 48 4Y DE SIS
AR

El.b AlSH: Al 0.6 0.6/2 24T GPU
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O|O]X| GPU &= A My

A Al 0.4 128 A28 GPU

S 1 28 2¢ -

pa 2 48 2% 27K Aot et

Al Al 0.5 0.5/2 ALE GPU

A Al 0.3 22 8Y 23 GPU
B-c Al 0.2 128 23 GPU
B-c S 2 3g 2¢ 170 =0t &
B-c S 1 48 2% PRl SR
2 d pa 4 8d 4« g gdts

AHEELIC

I 7=

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

HIAEO ALEE AR FE AIEA:

—

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

-notebook.sh -p team-a

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

$ runai submit b-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-Db

$ runai submit c-1-g05 -i gcr.io/run-ai-demo/quickstart -g 0.5

-—-interactive -p team-c

$ runai submit c¢c-2-g03 -i gcr.io/run-ai-demo/quickstart -g 0.3

-—-interactive -p team-c

$ runai submit ¢c-3-g02 -i gcr.io/run-ai-demo/quickstart -g 0.2

-—-interactive -p team-c

$ runai submit c-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-c

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

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

ojm CtSat 2 &E7F AO{OF LT}
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$ runai submit d-2-gg -1 gcr.io/run-ai-demo/quickstart -g 2 -p team-d$

runai submit d-3-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-d
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mENE GPU 4 & Tl

ElLA 2 48 4 171 YIAZETLCH7 ||
AUEL|Ct

ELLA 2 48 4 2749 = Bt} L 7|
SLICE

El-b 2 28 2¢ 2709 =] H5t7t L 7|
"°'I—|Er

El_¢ 2 28 2 2749| =t Bt} L 7|
"°'LIEr

CHS A=l HEH AFAE BTG,

$ 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

Ol Ch= 1t Z2 HENTt A0k LT,

EETS GPU7} BEE| i LICH Mo 2E 7| B

£lA 4% 4 212t GPUS 2& 27l0] Y32

g-b 28 2¢ Zt2t 2712 GPUE R2+5t= 2719
SEES

g-c 2% 2% 22} 27H9) GPUE 2781 27K
f3AZCE

=l d 82l 8% gl

O3 OHS team-d’0f| CHSt 2= YIZEE AKX LY.

$ runai delete -p team-d d-1-gggg d-2-gg d-3-gg

Of Aol 2Hzl YEOf thet XiMjet LIE2 LS 2|22 S FZSHIAIL

* NVIDIADGX A|AH]
° NVIDIA DGX-1 A|AHIhttps://www.nvidia.com/en-us/data-center/dgx-1/[]

> NVIDIA V100 Tensor 0{ GPUhttps://www.nvidia.com/en-us/data-center/tesla-v100/[]
o NGChttps://www.nvidia.com/en-us/gpu-cloud/[]
« Mdl: Al ZAE|O| QAIAERO|M £FM
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o Mdl: Al M|E 2 7Hhttps://docs.run.ai/home/components/[]

o Al AX| MHME AMEMSIA A https://docs.run.ai/Administrator/Cluster-Setup/Installing-Run-Al-on-an-on-
premise-Kubernetes-Cluster/[]
https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-Al-Command-Line-Interface/

° Run:Al CLIOIA %t K= https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-
Unattended-Training-Workloads-/[]
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/

o MEH A| GPU 28 &2 Al CLihttps://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Using-GPU-
Fractions/[]

* NetApp Al Control Plane
° 7|& E 11 M https://www.netapp.com/us/media/tr-4798.pdf[]
o 2ttt M| R https://youtu.be/gfr_sO27Rvo[]
° GitHub 2|ZX|E2|https://github.com/NetApp/kubeflow_jupyter_pipeline[]
* NetApp AFF A|AH
°> NetApp AFF A A|2| X H|0|E{A| Ehttps://www.netapp.com/us/media/ds-3582.pdf[]
° All Flash FASO|A NetApp Sz A|2] 0| &Ehttps://www.netapp.com/us/media/ds-3733.pdf[]

° ONTAP 9 EH
210|221 2| http://mysupport.netapp.com/documentation/productlibrary/index.html?productlD=62286[]

° NetApp ONTAP FlexGroup =& 7|& E 1A https://www.netapp.com/us/media/tr-4557.pdf]
* NetApp ONTAP AIE EZSHMAIR

° DGX-1 %! Cisco HE®IZ 7|2t ONTAP Al &A| 7}0| Ehttps://www.netapp.com/us/media/nva-1121-
design.pdff]

> DGX-1 % Cisco HIE¥Z X|2 ONTAP Al HiZ 70| Ehttps://www.netapp.com/us/media/nva-1121-
deploy.pdf]

> DGX-1 8! Mellanox HE®Z &4 7I0|EE X[ 5t= ONTAP Alhttp://www.netapp.com/us/media/nva-
1138-design.pdf]

° DGX-2 7|4t ONTAP Al &7 7}0| Ehttps://www.netapp.com/us/media/nva-1135-design.pdf[]

TR-4799 - H: X2 = YI=EE 2Tt NetApp ONTAP Al
SEY L VS

David Arnette %! Sung-Han Lin, NetApp

NVIDIA DGX A|AEI HIZEZ2 AEZ2I0| X AIRCE EYH X|ZHEl MA XX 3 013

L-_O
X|s(Al) SEHELICE NetApp AFF AEEIXI AAHIS E.*%oi Msit A x| =9
SHO|EEZ|E 22t E O|o|H &2| 7|52 MS2LICE NetAppzt NVIDIAE & 2HA % oH

AEZ2to| =2 K|, Ot A ol g%ggpd ol Al E_-IL_I(ML) o|azCE X|YUst= 9|
EZ2HZ DA MBS = U= NetApp ONTAP Al 2= OF|HIME 2HZUSLICH

"TR-4799 - 7. XI2 = FITZEE 2|5t NetApp ONTAP Al &= OF7|HIX]"
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https://docs.run.ai/Administrator/Researcher-Setup/Installing-the-Run-AI-Command-Line-Interface/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf
https://www.netapp.com/pdf.html?item=/media/8554-tr4799designpdf.pdf

TR-4811: 2|2 AH|AE 2|3t NetApp ONTAP Al £t O}7|EllA]:
ZICHo|OlE - &FM HA

Rick Huang, Sung-Han Lin, Sathish Thyagarajan, NetApp Jacci Cenci, NVIDIA

X OF7|HIX = NVIDIA DGX-2 A| AT O| 2 AFE A28 NetApp AFF AEZ[X|E

8ot= 213 XIs(Al) QZEE fESH= DA E 2ot XA S MSELICH o] FAofl= 9=
Tt FA AT E HAE A 5! A2tE 2ot B 2{<(DL) 2 7HH0| At == g
HIEZEZ 0] st H2Jt ZotE|0f QUELICH ot T2 1ES IS ALO|H HEAIE T
ote[o] JASLILCE

"TR-4811: 2|2 MH|AE 2|3t NetApp ONTAP Al &= OF7[ElX]: ZITt o|O|Z! -

18

FM A"

TR-4807: 28 AH|A /IZCEE 2|5 NetApp ONTAP Al A=
OF7|ElN - &F=M dHA

Karthikeyan Nagalingam, Sung-Han Lin, NetApp Jacci Cenci, NVIDIA

O| = O}7|HIX = NVIDIA DGX-1 A|AEIT} NetApp AFF AEE|X|E ALESI0 28 B2
AL AIE 2l3t 213 X5 QIEtE #=6t2{s D2 2o XIE 2 HSEL|CE of 7|0 MF
MH|A EH|AE A 8 ZatE ?lot H 2{d 22 Jjeof AFEE[= A9 g /I EZ 20
CHSF MEJF etElL|CE ESE 20 153 9|0 ALO| A HEALSE ZetE|of IELICE.

"TR-4807: 28 MH|A YITZEE 2|3 NetApp ONTAP Al £ Z OFF[EIX] - £2M MA"

Generative Al 3! NetApp 7HX|
XX} AFE|A| Thyagarajan, NetApp

Ao}

MICH 213 XS (Aol CHet = 2 QIsl Ad Mt X tHi0| YoiLtn QJOH, H|=L|A Eo|dut H|E iAo
STE| 0 JELICEH B2 ZEOA HIcH AIE AFRSIH M2 ME 7|52 756ta, AXILof MMM JiMsta, o
L2 Z1tet AH|X} A S HSst= Al 7|8 0fE2|AH|0| M S T2 EEIQ) S H|Estn QELICH GPT(Generative Pre-
training Transformers)2t 22 Hd Al= MEL S ALESI HIAE QC|Q Gl H|C| Qe 22 CHdet M2 Z2HXE
OFSLICH 2 Ao 2E(LLM)2t 2t E STHQl 329t ti# 2 |o|E MEE T2{ o, ALY, slo|E2|= 3 HE|
22tRE 1= M4 2= Ho|H AEZ|X| 7|52 #8611 H|0|H o|SMut 2HAHE 2IHS EHF= ZHTHAI
QIEEIE FP=sH=E 20| IHR ZSLELICE 7|H0| Al EEM2 HAIE 4= U710l %A HIO|H E5 8! HHHA: 0f
A0l A= Ol2{et 2] Ak =0 =3, Xf=™, 0|MH =8 2l =2 MM Al 22 S 2/ Al O|0|E mto|Z2tQl
Mol A A2t o|o|E 2|2t H|0|E 0|52 X[ 5t= NetApp ® Al 7| S0 CHSH MHEBHL|Ct.

s of

20223 1128 GPT-39| 2&Ql ChatGPT7t ZA|E 0| 71& X|20f|= AFEXL X|A|0f| CHESI HIAE FE 0|0 X|
= A= CHES MMstE O AFRE= MER Al E77F SESHEESLICE O|= AFEX7L AIHHE Aot RHS

St 4= AS S 9I0ISHH, Al= AFEAL QS BHHSH A J|ALEEE HE M 22 HIAEES S| M5t MAMSHH 7|=

CllO|E{of CHol ==l 22|ES A8 ZE, 32, 84, AlZF 21+ U 3D XS MMBHLICEH O Zot Al A|AEI9|
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https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/7395-tr4811.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17205-tr4807pdf.pdf
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CHRAEZ NLP(AHO Ha|) =t Qlo Crot FE 2| H|=L|A A|HojlA xHEYSID U=

7|EfAI THELHE Sl AP 228 7|8t RE(FM)OE 0243 M Z= L= ehZts A 2{d(ML) 22 S Ee
A5t UYELICEH McKinsey2t Z2 A3 24 7|2 0l M "Generative AlIZF A AHE0]| O]X|= F&2 =22 ZAX|0f
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7|93t 7|20 MH AIE S3ll s = A= 71522 SAf| 2AFE| 0 AUX|T | HOIHE 22|E = U=
718l X&Hoz St AYLICt. of EMUM= 2220 A 2hdat 510|E2| = = HE| S2RE 2HH0A

NetApp I ZH0|H| 7tX|E M| SSH= NetApp 7|sat 2260 MM Al 5! MA| JHES AIHELICE

* O|H| Z40| Al EAH0|M NetAppE AEot= O] ZRTHT ZE2 S3ULIT? * NetAppS S| 2 H|0|E 2

SEIRE M7 HE| 22 22| WAl Z2 KHMICH 7|2 *HE O 2 Qs Yt STHE2 SFE 4+ JUSLICH

NetApp2 Ct$t 7|52 X|sY HIO|E 22| 2ATELN % AEZ|X| QlZztof ZEMOH Al }FZ=0
AX3tEl 050 E FHS O|RJASLICE LLMDF 22 UHXOI Al £R M2 QIHZ|HA S SXIsHY| 2l
AEE|X|OM 222 2] H AA O] MIEE 10 M2[sHOF BLICt. NetApp2 MIX|-20{-E2tRE
O ZA[AR] MEt| A Ci|o|E| 0|5, HIO|E| AHHAA C|O[E 2ot 7|= 20t MEHMEAM 7| DZof|A|
TR0 H=EAIEEME Y £+ Y E X2l RAELICH NetApp2 st HEL HEYIE Soff 2|10 H|0|H
HRAXE Al AIX|L|O, AE{Z2t0|= HA|X} 8! H|O|E t&XtE X|2I5H0] H|0|E| =H|, HIO|H 25, Al 2& =3 5
Z20| M2k {|0|E 22| QS ot AI/ML 20| ZA0|29| M& Y &&MH 2 A[Xstet 4~ JELCt 2 2
HlO|E{ mO|Z2tQlS 23t ® ONTAP Al ®, AEE|X| AE=ZEQIE ZH0|| C|O|E{E &t S E2XMOZ HAESH|
2|3t NetApp NetApp ® SnapMirror ® 52| NetApp HIO|E] 7|& Y 7|5 AA|ZH AIEHE S 2I$H NetApp ®
FlexCache ® € &8d%}™ H|0|E SE0]| tfX|of| A MA|ZtSZ 0| S5t H|0|F AX|L|0{Z0] ZUXOZ
O|20{E mf MAIZE MM Al 22 20| JHX|E H|SELIC 2E 39| 7|0 ME2 AIE2 T W= ofX],
HlO|E MIE 5! St E0f|A & JHsstn MAMo|H dHE £~ U= Al E2HS Q76H= H|0|E EX|7t
SHAHSILICEH Sto|EH2|E B HE| S22t =0 st HIofE 2t X| 12| HR|XtR! NetApp2 M4 Al 22 S (AFH
WK, 0N =H, HHAE Jjgt ZE Gl MO ZH S| 2LIEZ S fldl Cllo]E mo|=ztel 5! H|o]E 2f|o|=2

740 BE ZRIS XY 4 UL EL HEYTY BS 22M PES Usf otD AaLICh

Generative AIZH?

Generative Al 2HIX M, M2 &7 JHE 4H, MER 714 B 2 S HOA[F| 0 JQELICH BHAE AC
O|O0|X|, 2C|2, HIC|R S MER 2HXE MM £ = GAN(Generative Adversarial Network),
VAE(Variational Autoencoder) % GPT(Generative Pre-training Transformers)2} Z2 A2 T2jQII3E Hof
ELICt. 8l et 0| £ #2|ELICE OpenAl2| Chat-GPT, Google’s Bard, Z2%t= ¥22| Bloom, Meta’s
Llama®t 22 He7| 7|8t D2 2 o0 R B2 UHME SIHASH= 7| X 7|82 SH4USLICE ORX7EX| 2
OpenAl2| Dall-E, Meta2l CM3leon % Google2| ImagenT E{AE-0|0|X| ZHAt BRI of| QIL|Ct O] 2RI
DZo[AH M| gl= =E2| AMEIFE M35t MSREE S& et Af o|0|X[E THEXLt 7| & O|0|X|E HETCEMN
CIOIEf ME 31t HIAE-O|O|X| &M HIAES HASH= NEH ZHEAE Q1A 0|0|X|E HMetL|Ct C|X[™H
OFE|AE =2 Nerf(Neural Radiance Field)2t M4 Aot Z2 HIHE 7|28 ZAgsto] MA 2D 0|0|X|E SH 3D
ZHOZ H2lst7| AZIHELICH LHEOZ LM (1) 2E I7|(YEEOZ 419 JHO| D7l =), (2) 1S H|O|EH
ME 37|, (3) ug HIE, (4) 1S T d5 ZHO| 47tX| 07 H4= A EL|CE EoH LLME T2 M| 7HX] HEH7|
OFZ|=IM 0l SBtLICE (i) /20 Mg 2. ofl: BERT(Google, 2018), (ii) 2/ ZC-C|2H(0fl: BART(Meta, 2020) 5!
(iii) |2 ML 2 of: Llama(Meta, 2023), Palm-E(Google, 2023). LHHX O 2 H|XL|A QILALSHO]| 2t S|ALZ}
DH Of7 M (N)Qt 1S I0[E| MES| EZ £~(D)E MEHSH= OFF|[HI X<t 2HAIR10| WF(APY 1K) E= LLMS|
Mg =3 H[8&2 AFSLICE

AE{ZL2tO| = AHE Afdl| S CHR2AEZ! NLP %}

1%

SO0l A2U0[ A7t HIELIA 2, Y, OHAIE, HE MH|AE I8 7| & CIO|E0|M MER FEHS| 7HKIE
FEOHD BEY £ = 70| MHE O X1 JESLICH IDC(International Data Corporation)2| 222 M Al
A

a
AM2 AL 8 EXtof| CHEE AR QIEZ| M A E2H AT EQ0] JHE 8! H|E MA|of cieh X[ 4] 2t2[7t 7tE 2 FE2
dtom, JHUXIE st OHAE 9 T= MM S 9ot AE2|2tel MM0o| O F[E 0|2t $iL|Ct 9|2 EofoAM = At
A xXl0| o| 2 20to| MZ2 X|HS E1 UELICE ProteinBERTR} Z2 AP Z3 &l BH2 Gene Ontology(GO)
FME ST A= CHHE RE MASHH MAROCZM ofE YA, MEHES o 22Xt ME3 2oko|A 5%t
O|MHEE HMAIRLICH MHZS 7|YS2 WX H7IEXN SHE RYUste HMERS(IPF) 22 2EE XE6H7|
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Drug discovery

Text generation

Genome model expression

Image generation
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Estimated labor demand change and generative Al automation acceleration by occupation, US, 2022-30
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* Fine-Tuning
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Inferencing Model evaluation -- LLMs/ Foundation models
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4: Generative Al-LLM Data Pipeline

Prompt
Model Execution
Prepr?:i?ssing W Finh:?l'ﬂ?lling - Mor.:l?tg‘:ilng
(pre-training) Edge
Inferencing

Generative Al Data Management Demands

Validated Architecture

ONTAR AI® with DOX BasePOD (Q NVIDIA NetApp® SnapMirror NetApp® SnapLock and Snapshot
Cloud Platforms NetApp® Cloud Data Sense
FSxN. ANF. GCNV, CVO NetApp® FlexCache® pp
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Hyperscalers compliance regulations

NetApp Value for Generative Al
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S T2 U3 E Soff olo|E A2| mto|Zetelg -l JHo| HAICR &AXSIEE MA|E GPU 2| AAE IHECE
2ot ggtefLct.

oK

o
=
Iul

Z2E

JUELICH LLME =2t

ol= 20| S REfLICT.

o8 MAMEl Bkt 2t
L= HekE 2= 7| Yot 2H|XF 2E0A 7]2f &elof # £ %JHLIEF 0|E1°F 9lsle tolE| 22 , HI0lE 2ot 8l
C|O[Ef O|S-dat 2t E HO|E] 22| 2X|Z Qloll &S + U= LLMS| Hofnt LXK = AFLICE NetAppS
At8dte A2 #E H0|E §F, HlolH 0|54, ”e*EI %Ef—rE e LA O 2 ol >dsHE S&dE 58
7 ASLICH 2 Al 122t 22Xl H|0H 2e2|= dd Aot 22 Al 0HE2[AH[0] 89 452 JH°|0f“ o o<
38°”—|Ef 10| HIE 224, HIOIE HHEAA 5L 22[H2l Al t*%”g HMojstHAM AME{Z2to| =0 ZRot &HF
7152 JUZ |AISHHM 2ZE 7= ALIZ|2E CHE 4= A{OF RLIC NetApp2 10| Al =S E*-’.-_*-BPOLT'_
7f-'-°* T UAEE 57| 8l XEH2 2 L5t D AUSLCE

Generative Al= 20| TEZ! H|0|E{0f CHaK —E:E =R =
O|HEE 2AMZX|2t ¢|O|E O|S A1} H|0|E EX 1} 2= 3._

—_ e

LLM2 O|ZXQI T|O|E] AAQ| T 22| 0| ARl & H|0]

M H-H
ol Al
—
=1 - = |

mre
E

-

TR-4785: NetApp E-Series %! BeeGFSE S| Al 713

Nagalakshmi Raju, Daniel Landes, Nathan Swartz, amine Bennani, NetApp
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Shatet 4= Q= TIEst ol metyt ZQPHL|CE O] HEMofls HEE 8 AER|X| L= AESH
e = A= Al g RS 24 BEO|M AHSH= ThA|IZF ZehElLICH ESH o] B M0l

etApp E-Series AE2|X|E BeeGFS HE I A|AHI ASSIH Al RIS EEE f|ot
7SI H|E 2E8%0|H theot SR M S MSdt=s YRS H0F= Crdet ds HEEQ|
Zote[o] ASLICE.

"TR-4785: NetApp E-Series 3! BeeGFSE £l Al &

NVA-1150-design:Quantum StorNext with NetApp E-Series
AAEN HA 70| =

NetApp, Ryan Rodine

O] EA0l| A= NetApp E-Series AEE|X| A|ARIZS AFESH0] StorNext HE IHY A|AH!
ESEME HAAI5t= Lo CHsH XtM[S| AHEL|CL 0] £F M2 NetApp EF280 All-Flash
0124[0], NetApp EF300 All-Flash NVMe 0{2{|0], EF600 All-Flash NVMe 0{2{|0], NetApp
E57760 StO|E2|= A|ARIN MEEIL|CH O|C|0] Y AEHIQIHE AA M HAEY E2
Ar2El= =301 Ty HiX|0tZ (Frametest Benchmarking)S 7|2 M5 EMS

X3 gL .

"NVA-1150-design:Quantum StorNext with NetApp E-Series A|AH! M| 7t0|="
NVA-1150-Deploy:Quantum StorNext with NetApp E-Series
AAENH T10|E

NetApp, Ryan Rodine

O] 2MO0f|X= NetApp E-Series AEZ|X| A|ARIZ E6H| StorNext HE It A|AH E2MS
Tt ghHof| CHof XEM|S| AEEL|CE 0] £F M2 NetApp EF280 All-Flash 0120],
NetApp EF300 All-Flash NVMe 0{2|0], NetApp EF600 All-Flash NVMe 012{|0], NetApp
E57760 StO|EE2|E A|ARI0| MEEILICH O|C|0] 3 AEHQIHE AAHO| A HAE 22|
A2Els =320l Ty Q HiX|0tZ (Frametest Benchmarking)S 7|HO 2 M5 EMS
HlsgL|Cct,

"NVA-1150-Deploy:Quantum StorNext with NetApp E-Series A| ARl 12 70| ="
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