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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
https://bluexp.netapp.com/netapp-cloud-data-sense
https://bluexp.netapp.com/netapp-cloud-data-sense

M ECE
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Kubernetes 1.21.6
NetApp Trident CSI IREHTEF 22.01.0
iEAF Kubernetes FINetApp DataOps TEE 2.3.0
NVIDIA Triton 2RSS 28 21.11-py3

MiiEF
AT AT R RIS

HIJ?;:E T'-'F
ERITEATHERRMES, BHMEERIHRREHEE T T ITAR Linux 3 macOS FH1:

* Kubectl (B2EBRTFiARIRER Kubernetes ££8%)
o ALK B R EMECE R "Ik,
* & T Kubernetes FINetApp DataOps TE &
o ZZEEIRBAAI LI E "thAb,
175 1 - JupyterLab FAYIREHIE
1. 7 AI/ML #I2 T ES1 H R Kubernetes #33 [al,

$ kubectl create namespace inference

namespace/inference created

2. fEFANetApp DataOps Toolkit BREIFAE, BT EEEGHRITHIZEREUE,

$ 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

'inference-data' in namespace 'inference'


https://kubernetes.io/docs/tasks/tools/
https://kubernetes.io/docs/tasks/tools/
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
https://github.com/NetApp/netapp-dataops-toolkit/tree/main/netapp_dataops_k8s
https://github.com/NetApp/netapp-dataops-toolkit/tree/main/netapp_dataops_k8s

3. {EFNetApp DataOps Toolkit BIFEFTHY JupyterLab T{EX, ERA_LE—FBIEMIFAE --mount- pvc iEIT,
RIFEFENVIDIA -- nvidia-gpu'iETR,

ELULTFRAEIF, A% inference-data #WEHE| JupyterLab TEXE2EH
*/home/jovyan/data. fEFE 5 Project Jupyter B285515:BY, /homeljovyan 7 JupyterLab Web R
FETRATNEER,

$ 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

4. {FERMKEPIEEM URL 3417 JupyterLab TEX “create jupyterlab 5%, #iEERAREHI TEX W
Ao



S. 17 “data’ B RH LEEHITHIERIN M, UM LEIHEERN, ElsBFEEEHD TIEXAT:
AEL, BEEXM, BRE LEXHELR, WNTFEFIR.

10



> Jupyterlab p ¢ +

-

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

: File Edit View Run Kernel Tabs Settings Help

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

#

6. R[N B RHEIER—MIBIEIR .

~ Untitled.ipynb - JupyterLab X 4+

L

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

: File Edit View Run ernel Tabs Settings Help
b e ot c A inferencing.ipynb
B + X O » m ¢ » Code v
Filter files by name Q

0 . | o

o Name a Last Modified

T m dats 32 minutes ago

* « M) Inferencing.ipynb 11 minutes ago

7. BEEARARINEIZIRR AP, UTRAIER T EGENAGBHEERA,

11



4 Launcher = = image-demo-pytorchipymb x

B + X 00 » =& ¢ » Cods - Pyihen 3 (ipykermel) O B

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

- ¥ Protopia JBEMNEIERHEIEARIEH, Protopia E¥5FF SHEASERFIRINE, XBH T ARAR
IREHEE, UTREIBTRTARIT Protopia J&7ERIE GG A G IR,



& Launcher x A image-demo-pytorchipynb X

B + X U 0O » # ¢ » Cote - Python 3 (lpykamel) O &

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

frame = ingiut_imsge
£ preprocess imput
preprocessed i preprocess_lnput{frase
preprocessed_input torch.Tensor {prepracessed_input).to{device
= noisy model. = e fe IEr
n
¥
1 f the
s pred.detach).cpul) nuspy(}}
_outputs t
nolsy_pred, , ingut_image height]], priors, THRESHOLD * @.%
sctivetion)
nadzy reco eh () vepu )« cmpy () [ 0]
= UMPreprocess o
fon, (input_lsage width, input_lmsge height), True
} in noisy_cutpots[@]:
yoreconstruction, {x1, y1), {x2, y2), (@, @, 258), 4)
Ty— W e gemo TR ¥ |
B « X0 0 = = & Code - Py ) (igryhmma ']
Yisualize Pratopda Al (With ehfuscation) detectian i
b ¥ A (iy_re Li 1 ils

%= 2 — Kubernetes It I

1. 7 AI/ML #I2 T ES1 H Rl Kubernetes d3 F[al,



$ kubectl create namespace inference
namespace/inference created

2. fEFANetApp DataOps Toolkit BEEIFAE, BAFEFEEFHRITHEIERNEUE,

$ 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'.

3. FERERHIITHENSERETHINRAS,

14

BNMAEETLUEEIEMNEE PVC £, MNRENHIESFIFHEES S3 REWMREFMETE (FIE0NetApp
StorageGRIDZ{, Amazon S3) A, BRAMERILUER "NetApp DataOps Toolkit S3 Data Mover IIEE"s H—
BEMNGERLIE— JupyterLab TEX, A58 JupyterLab Web FRE EEX M, W9= 1 -
JupyterLab YR HHEIE “

TR EHIRESR)E— Kubernetes {Rdk. LUTRBIRT T BEGINAGIRH EHEIRCE, ARl

—AEGFNSMEGRITHE, HEEEERERRITS MR ER L.


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

$ 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

S. HINHEIR(FAL B ATh5ERL.

"--dataset",

15



$ 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

6. ¥ Protopia JEARNNEIEHHIZ TED, & LIEREM Protopia #1755 X780 Protopia &I E IR
B, BT AFEARSHER,. UTREIERT H3 AR AGIRH EHIEEL, EFHRIMT Protopia
JBA, HER ALPHA (B 0.8, IbRIER—HEGHINE N EGRRITHIEZ 5K Protopia J&74&, REH
IR EREISINE N,

1% ALPHA{E 0.05. 0.1, 0.2, 0.4, 0.6, 0.8. 0.9 0.95 EE T PR, ERJUTE HEIEERILEL

B "
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ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html
ai-conf-protopia-accuracy.html

$ 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", "--dataset",
"/data/netapp-face-detection/FDDB", "--alpha", "$(ALPHA)", "--noisy"]
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

7. HAHEIR(EAL B AThSERL.



$ 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

172 3 — NVIDIA Triton #EIEARSZ 28

1. 7 AI/ML #I2 T ES1 H Rl Kubernetes d32 F[al,

$ kubectl create namespace inference

namespace/inference created

2. {EMANetApp DataOps Toolkit EBE# A%, FAYENVIDIA Triton IR SFHRELIFERE

$ 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. BIEpEBFMETE AR A S "1& 0" NVIDIA Triton #IBARSS2ERTLURSIE.

BILMAERTLUSEIRMEE PVC L, —MERNGEZEIE— JupyterLab TEX, A&
JupyterLab Web RE _LE&EXH, W95 1 - JupyterLab FHEVIZZHEIE , "

4. {EFNetApp DataOps Toolkit ZBZEHTHINVIDIA Triton Inference Server L4,
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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
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

$ 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

S. {EF8 Triton i SDK HUITHIEES . LUF Python XEBHER A Triton Python ZFi% SDK H1T ARRE
MAGIBHIRES, LRFHER Triton APl HENBGHITHIE, SAIG, Triton #HIERSZ2FHEWGEK, A
AR, FHRHIREHIEN APl £ RN—EF9IRE],

# 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

S i
HHAHH S HSEAS

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

FHAFH A H AR A AR
SRS LS E L E

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],
"FP32M))

inputs[0] .set data from numpy(clean activation.detach () .cpu() .numpy (),

binary data=False)

19



6.

20

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 0")
pred numpy = results.as numpy ("OUTPUT 1")
FHAFH A H AR H AR F SRS H AR
SEEEE L AL AL LR
# 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]:
x1l, yl = int(x1l), int(yl)
int(x2), int(y2)
cv2.rectangle(clean frame, (x1, yl1), (x2, y2), (0, 0, 255), 4)

X2, y2

¥ Protopia J2&RMNE GRS, Er]LIEEM Protopia i EI8E XN Protopia J&/& Y4 E Al
B, B2, WIEBH T ARAIRSEIEE. UTRFIERTSemEPE 5 FAREIMERRY Python 13,
{B3R"INT Protopia J&7&.

EAE, EREGE®EL Triton APl ZH], SXHEH#IT Protopia JRBELIE, AL, REBENEGKZIFEE
FAMNE, IELTEENEGT SENSE LZE, KTEMERTERGEEXKERARELEEREE
EERIZREEXKEZINFTHIENAG, WNRKE Protopia BAERKRA, #MARIRELMXMERHTIER
12, RABMBEIEKEIAZBEBAREERSE,



# 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
ifgdssasdstdgdatdgsatdadgsdadatdaagtaadA A RAARARAR AR A AR AR AR
# obfuscate image locally prior to inferencing #
# SINGLE ADITIONAL LINE FOR PRIVATE INFERENCE #
FHAFH AR H AR H SRS A
noisy activation = noisy model noise(not noisy activation)
FHAFH AR H AR S R A
FHAFH A H AR H AR
iEE S S L LA LA LS
# pass obfuscated image to Triton Inference Server API for
inferencing #
FHAHH A S
FHAHH AR 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,

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 R R R
#HEHHHH SRR RS

# 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]:
x1, yl = int(x1), int(yl)
X2, y2 = int(x2), int(y2)
cv2.rectangle (noisy reconstruction, (x1, yl1), (x2, y2), (0, 0, 255),

HEIEASE LU

AT HITULIOUE, BN MER—HRBREGHEGQNBGIHITT IR, RE, HiTHE—
HEIGHITHERINEIRES, HEHIEZERIT Protopia 8/4E. 1R Protopia JB/4&
AHRIARE ALPHA EEE 712E55, 1 Protopia JBEEME R T, ALPHA EXRFIRN

Eﬁgiﬁ’:‘}%%, ALPHA B R EERIIEE. ARG, BT XERRIEITHHIE &R

UTFRNRIBH T EXBINBEGEAEEHR TER,
Protopia BEiZ5&F&1F, HEREAFIIES ALPHA &,

A BFHERS
A= FaceBoxes (PyTorch) -
RS FDDB#iES
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[RIGFEFBRVES (CIR7 S R

&= TERH 0.9337148153739079
=2 0.05 0.9028766627325002
=2 0.1 0.9024301009661478
=2 0.2 0.9081836283186224
=2 0.4 0.9073066107482036
2 0.6 0.8847816568680239
=2 0.8 0.8841195749171925
=2 0.9 0.8455427675252052
= 0.95 0.8455427675252052
5tbi%i§_ﬁ.g

AT HFHTILIRUE, AR Protopia SEENAT 1920 x 1080 REEGERX, HUEERT
RE A BT EHIBYIEL,

FAVERTEETNVIDIA V100 GPU EizfTH PyTorch RN RS, HEIBITZENERT GPU &7, TRXZ
175, SBEELBHRTER 5.47ms. 5.27ms. 4.54ms. 5.24ms F1 4.84ms T2l FEE 195.072=F),

HLRE

BUEE =R Bk, FHMNTE, EUATISEHERSN—IEERONVIZEER
MERERFRIFEIRERZE. EHIBIEDFRIPHIEEXEE, AR EsREES
KIMNBE P AR HHEIREIREZMEWRIFAAE S, Protopia Al EHS M ERATFHER Al #
EHIERANRAUERRRFE, BB Protopia, Al {UZEWHIEIZRPXNFHITFELH
AML ESEXEBENRIRER, NUME. XMENTHRAR2—MER N, meET
B FE ORI E U EFE A AT IR R .

EBAONTAPIHAERINetAppEiE R Al TR 5453t SSD 7EiEtERE s EERIMRE, 7B SNetApp DataOps Toolkit
SAER, ATAMERIER. #IEIRM. AUIML FEARURIESH B IT REEFHRUTHE:

* EAIERRR. PMRASENMEMKBUSREZ BENHEZHE. IMBIERZRED 7 EMISEFHE, =2
=TIk, HELTENEIBIEEE,
* JRI A BRI ENEME, UeEAREMFEREHESZRF AR,

* {EASRXHY Snapshot BIZASFNSefZKE L FF LA MEPBL(ERE, LUSSHIENE AT E=EINAS TIEX. S
hRZAIEHIF B EhERE

* HMREME. WS ESMMEEE RO B REBIRRIPAESIEAIE,
s BMLEIREIRIRIERVIERR; M Jupyter £i2 A HINetApp DataOps Toolkit HIRFREVEIRERI F R TIEX R
Snapshot &IZs LU 1T & D FE.

NetApp# Protopia RT3 SR MM 7 RIFEMY BRI, FEBEGERIE A EIEHZE, ©rIUAKIEIEREP
HABREBIRMEA, EPNER Al #EEERALLUEIRNHEEIES ZEFZE R TER Al SLESKIFE,
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TE MR 2B AT LUK B BE 215 R AN B
BTRERAXEREANEENESER, BSR LT AR/ ML
* NetApp ONTAPEUIRE IR — ONTAP{E EJE
http://mysupport.netapp.com/documentation/productlibrary/index.html?productiD=62286

* NetApp B 2HFATEfE — NetApp Trident

"https://netapp.io/persistent-storage-provisioner-for-kubernetes/"
* NetApp DataOps TEE
"https://github.com/NetApp/netapp-dataops-toolkit"

* NetAppB2SHFATEE — NetApp Trident

"https://netapp.io/persistent-storage-provisioner-for-kubernetes/"
* Protopia Al—#ZZ#I2
"https://protopia.ai/blog/protopia-ai-takes-on-the-missing-link-in-ai-privacy-confidential-inference/"
* NetApp BlueXPEHIF[EH

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

* NVIDIA Triton #3EARSS 25

"https://developer.nvidia.com/nvidia-triton-inference-server"

* NVIDIA Triton #I2ARSS 28 X4

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

* PyTorch ##Y FaceBoxes

"https://github.com/zisianw/FaceBoxes.PyTorch"

=2
* NetAppE[&EF= 4212 Mark Cates
* Sufian Ahmad, NetAppfAREHITIZ)M
* Protopia Al BfEAE #&#UE Hadi Esmaeilzadeh
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